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	The Manual of Technical Agreements of the Biocides Technical Meeting (MOTA) is an information document that intends to provide the agreements of the Technical Meetings (TMs) in a concise format. The intention of this document is to make the TMs and the decision-making process more transparent. It is expected that the users will include applicants as well as Member State Competent Authorities (CA). This MOTA should not be confused with the existing Manual of Decisions (MOD) for the implementation of the Biocidal Products Directive available at http://ec.europa.eu/environment/biocides/manual.htm. 

· This document (MOTA) is a manual of agreements of the Technical Meetings. It focuses on methodological decisions with respect to risk assessment from the discussions on evaluations of active substances.

· The MOD handles questions on the implementation and interpretations of the BPD, like scope, where the TM has no authority.

MOTA is intended to cover only issues where an actual decision has been made in the TMs, leaving out any views that can be considered mere interpretations of the BPD. In some cases the borderline was not very clear, and some issues have been included in the current document for completeness, even though they may not fit the exact scope of the document. Guidance documents and reference material is provided in embedded documents, and links to relevant guidance is provided.

MOTA is intended to cover the TM agreements that have general relevance. Most of the actual agreements of the TM concern details in the assessment of individual substances. These agreements will not be included here. Agreements with more general relevance have been included, where identified.

DISCLAIMER: The answers presented in the document are views agreed between the Commission and the Member States, they are not the official view of the Commission. Furthermore, they are not legally binding. Only the European Court of Justice has the highest authority to give authoritative interpretations on the contents of Community law.

MOTA is not a legally binding document. It is not an authoritative source of information, and when in doubt, the original documents should always be checked. The main sources for the MOTA are the adopted minutes of the TM, and in all cases, a reference is given to the TM where the agreement was reached. This document is intended to create a general database of questions that have already been handled and where agreement was reached at the TM. The MOTA is publicly available at the biocides web-site of JRC-IHCP.

Procedure

MOTA does not require a formal endorsement by the CA meeting or the TM. It is a living document that will be updated constantly with new additions, in principle after each TM. Any mistakes found in the text can be corrected at any time by reporting the error to the chair of the TM. 

The text will be updated regularly by uploading an addendum on CIRCA as a separate document for a commenting period of 6 weeks. After the commenting period, JRC will insert the new text into the MOTA, edit an existing paragraph, or delete the text, as relevant. 

The procedure does not involve discussions at the TM. However, in case of conflicting interpretations where agreement cannot be found, the issue will be discussed at the relevant session of the TM. 


This version includes new issues from TOX, GEN and ENV sessions since last endorsement on 2013.
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1 GENERAL ISSUES
1.1 Structure of the CAR
1.1.1 Files provided by the RMS

Q1: 
There has been discussion on how the RMS should provide the files that comprise the CA report. Is there an agreed position on this?

A1: 
(TM II 2005)

For easier handling, uploading and downloading, the number of separate documents should be limited. It has been agreed that the draft and final CA reports provided by the RMS should comprise of not more than 15 separate files. 
1.1.2 Listing of end points (LOEP)
Q1: 
Do the end points for photolysis and hydrolysis belong to the environmental section or to the physical-chemical section?

A1: 
(TM III 2005)

These end points belong to the environmental section in the listing of end points (LOEP). They were originally included in the physical and chemical properties section, but the TM agreed to remove them from this section since they are also included in environmental end points.
1.1.3 Key studies and non-key studies in Doc II and Doc III
Q1: 
Can or should non-key studies be discussed at Doc II level? If non-key studies are discussed at DOC II level, should a study summary in Doc III be prepared?
A1: 
(TM I 2006, TM II 2006)

Only key studies need to be addressed in Doc II, but non-key studies can also be referred to if they are considered useful. Studies that are used for the risk characterization should be clearly identified in Doc II. Doc III Study summaries are required of key studies only. 
1.1.4 Reporting of PBT identification
Q1: 
Where shall the PBT/vPvB identification be reported in the CAR?

A1: 
(TM III 2005)

The assessment of PBT properties shall be reported in a separate paragraph in DOC I (see also template Assessment Report in Section 1.2 of MOTA).
1.2 Assessment Report (AR)

Q1: 
What is the format of the Assessment Report? What is the relation between Doc I and the Assessment Report?

A1: 
(TM I 2007, TM II 2009)

The template for the Assessment Report (AR) for chemical substances was endorsed at the 24th CA Meeting. The template is embedded here:


[image: image1.emf]Template  assessment report


Doc I and the AR are two distinct documents that have the same format. Doc I forms part of the CAR, while the AR is the summary report that is prepared after the evaluation and the TM discussions have been finalised. When there are several dossiers for one active substance, there are several CARs as well, but only one AR that gives the scientific conclusions on the active substance, irrespective of where the information is received from. The Assessment Report will be made publicly available after Annex I (or IA) inclusion via the web-sites of DG Environment and JRC, given below.

http://ec.europa.eu/environment/biocides/annexi_and_ia.htm 

http://esis.jrc.ec.europa.eu/index.php?PGM=bpd
1.3 Confidential information
Q1:
What should be done when a required end point can be addressed in the CAR only using confidential data? For example, impurities and additives need to be listed although this is confidential information.

A1:
(TM III 2005)

Confidential information should be placed in a clearly marked confidential annex, submitted as a separate file. No confidential information should be included in Doc I or Doc II. In cases where such information is needed in these documents, reference shall be made to the confidential annex.

1.4 Completeness and dossier format
1.4.1 Completeness check and incomplete dossiers
Q1:
When is a dossier deemed complete, and where is that decision made? At which point should the RMS start evaluation work?
A1:
(TM II 2003, TM II 2004)

The RMS performs the completeness check as foreseen in Article 11(1b) of the BPD. The decision on the completeness is made by the RMS. A completeness decision is not a formal Commission decision, but a communication from the RMS to the applicant, the other MS and COM. The TM is a forum where the approaches can be discussed and harmonised, and where recommendations and advice can be given. 

Once completeness is concluded, the RMS will start immediately the 12 months evaluation phase as foreseen in Article 11(2) of the BPD. Initiation of the evaluation can be delayed if 1) the dossier is found incomplete or 2) there is data waiving that needs to be discussed.
Q2:
What should be done if incompleteness is identified only after the completeness check, during the evaluation? Will the clock be stopped?

A2:
(TM II 2003)

Incompleteness can be identified also during the evaluation. This should be immediately communicated to the applicant and to the MSs and COM, but evaluation work should continue if possible, without stopping the clock. Only if the nature of the incompleteness is such that the evaluation cannot proceed, the clock can be stopped. 

Should another MS than the RMS identify an incomplete dossier, Art. 18(2) of the Directive 98/8/EC calls for immediate communication to the RMS, the other MSs and COM. Actions will then depend on the nature of the incompleteness.
1.4.1.1 PT 18, PT 19 (concerning extracts and oils of plant or animal origin)

This document “How to deal with extracts and oils of plant or animal origin?” was endorsed at the 23rd CA meeting. It is an addendum to the TNsG on Data Requirements.


[image: image2.emf]Addendum TNsG Oils  Extracts


1.4.1.2 PT 19 (concerning naturally occurring substances)

This document “Guidance to Member States and industry on the data requirements for naturally occurring substances used as attractants / repellents” was endorsed at the 18th CA meeting. It is an addendum to the TNsG on Data Requirements.


[image: image3.emf]Addendum TNsG  PT19 Naturally Occurring Substances


1.4.1.3 PT 19 (concerning pheromones)

This document “Guidance for Waiving of Data Requirements for Pheromones for Inclusion in Annex I/IA of Directive 98/8/EC” was endorsed at the 18th CA meeting. It is an addendum to the TNsG on Data Requirements, Chapter 1.4 (Guidance on non-submission of data).


[image: image4.emf]Addendum TNsG  PT19 Pheromones


1.4.2 Completeness check and incomplete dossiers – PRODUCT 

Q1:
Should a biocidal product dossier be accepted only if a full dossier is provided, or could it be accepted if it is concluded to contain enough information to enable the RMS to make the risk assessment? 
A1:
(TM I 2004, TM III 2006)

The requirements laid down in the BPD must be fulfilled also when it comes to the product dossier. Product data is needed already at Annex I inclusion stage for information on the use pattern and exposure estimation. The representative product will not, however, be authorised simultaneously with Annex I inclusion of the active substance. 

Q2:
Should a “dummy” product (theoretical biocidal product) be accepted as the representative product, or should a real product be required?

A2:
(TM I 2004)

Dummy products can not be rejected since there are no objective indications to recognise a dummy product. For new active substances real products do not exist, but for existing substance dossiers real products are expected as representative products. Some active substances are not efficacious without being combined with other active substances.
1.4.3 Format of the dossier (Doc I, Doc II, Doc III) 
Q1:
What is the format for the dossier (CAR)? Can other formats be used?
A1:
 (TM II 2004)

The formats of Doc II and Doc III are given in the TNsG on Dossier Preparation and Study Evaluation. The format for Doc I is not given in the TNsG, but it was decided in the 24th CA meeting that the format for Doc I is the same as for the Assessment Report. 
The formats presented in the TNsG are compulsory. Minor deviations can be accepted, for instance when the dossier is an update of the PPP dossier, or when the amount of data is greater than usual. 
These are the formats that should be used by the applicant when providing the dossier to the RMS, and by the RMS when presenting the CAR to the TM.
The TNsG is available at the JRC web site: 
http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides.

Q2:
How can a PPP monograph be used in the evaluation of a biocidal active substance? Can the PPP monograph be used as such, and if so, which parts of the biocidal CAR should always be produced?

A2:
(TM II 2003, TM II 2004)

A guidance document on how a PPP dossier can be utilised was endorsed at the 15th CA meeting. The document “Guidance Document on how to utilize PPP Dossiers/Monographs and Existing Substances (ESR) Dossiers/Risk Assessments for the Preparation of BP dossiers/ CAs' reports” is embedded below. 

It was later (TM II 2004) agreed that the study summaries will need to be submitted as required by the BPD, and in case the applicant fails or refuses to do so, the RMS can do the work and charge the applicant.


[image: image5.emf]Guidance use PPP  ESR for BPD


1.5 Studies
1.5.1 Letter of access

Q1:
What should be done if a letter of access is provided, but the RMS does not have the original study?
A1:
(TM I 2002)

Providing a letter of access to the RMS is, as such, not sufficient. It is up to the applicant to obtain information on the study results sufficient for the RMS to evaluate whether the study meets the data requirements of the BPD.

Q2:
How long is a letter of access valid, or how long should it be valid? 

A2:
(TM III 2001)

This is a responsibility of the industry. However, the letter should be valid for the period of the Annex I inclusions which is usually 10 years.

1.5.2 Key studies

(See also: Studies presented in Doc II and Doc III)

Q1:
How to decide which study shall be regarded as the key study? Is a key study required for all end points?

A1:
 (TM I 2002, TM II 2004)

A key study is the critical study for a certain end point and has to be reliable and adequate to use for the risk assessment. There must be at least one such study or an accepted waiving justification for each end point given in the BPD Annexes IIA and IIB. Depending on the PT, the same applies to substance properties and expected exposure for the end points in the BPD Annexes IIIA and IIIB. 

For criteria on selection of key studies, and further information, see TNsG on Dossier Preparation and Study Evaluation under the TNsG in the JRC web site: http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides. A study with a reliability indicator of 3 or 4 cannot be a key study and can be used only as supportive information.
Q2:
Which study and end point value should be used if there are several equal studies? What if the results of the studies are not consistent?

A2:
(TM I 2002)

When more than one adequate study is available, it may be more prudent to use mean values and not the result of a single key study. In case there is divergent data from acceptable studies, a study summary should be provided for all these studies. The study summary of each key study must be presented in Doc IIIA.

1.5.3 Bridging and read-across
1.5.3.1 Bridging between salt data and ion/acid data
Q1:
Are there any guidelines on bridging or read-across between salt data and ion data, or between salt data and acid data?
A1:
 (TM III 2001 and TM II 2007)

No guidelines have been developed for this. Bridging of data between salt and ion/acid can be approved, but the acceptance needs to be considered for each case separately. Solid justifications should be given, and it needs to be clear whether the salt or the ion/acid is the active substance.

Several points need to be specifically addressed when considering read-across between salt and ion/acid:

· Different salts of the same substance can have different toxicological properties. Read-across should therefore be done with caution, and using reasonable worst-case assumptions.

· Special attention has to be given to the selection of test material for all physical-chemical end points, analytical methods and for dermal absorption.

· If the salt is (almost) completely dissociated in water, then an analytical method for the salt in aqueous solutions is not relevant. This is the case for organic acids.

· Toxicokinetic data may be required to elucidate the dissociation of the salt in physiological conditions.
· Physical-chemical studies have been required with the salt, except for obvious exceptions like the octanol-water partition coefficient that is not applicable for the salt.

· When the ion/acid is the notified active substance but testing is done with the salt, the bioavailability of different salts should be considered.
For more information, see the following links and embedded documents, noting that these are not directly relevant for biocides: 

· OECD SERIES ON TESTING AND ASSESSMENT, Number 102: Guidance document for using the OECD (Q)SAR application toolbox to develop chemical categories according to the OECD guidance on grouping of chemicals.

The Toolbox estimates missing values by: 1) Read-Across, that extrapolates for an untested chemical from tested chemicals within a category 2) Trend Analysis, that estimates for an untested chemical from a "trend" (increasing, decreasing or constant) in effect within a category and 3) (Q)SAR Models that estimate missing values from a statistical model for a category. 
This document is available at http://www.oecd.org/dataoecd/50/60/42294034.pdf.

· OECD SERIES ON TESTING AND ASSESSMENT, Number 80, Guidance on grouping of chemicals.

[image: image6.emf]OECD Guidance  grouping chemicals


· Guidance on information requirements and chemical safety assessment, Chapter R.6: QSARs and grouping of chemicals (Guidance for the implementation of REACH).
This guidance is available at: http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_r6_en.pdf?vers=20_08_08 
1.5.4 Acceptability of literature data
Q1:
Can public literature data be used in the assessment? Can it be used as key studies?
A1:
(TM III 2001)

Public literature data can be used in the assessment if the following conditions are fulfilled:

1. The data comply with Article 8 of Directive 98/8/EC.
2. The identity, purity and the impurities of the substance have to be defined in the publication and to be comparable with the notified substance.

3. The test has to be conducted according to international guidelines (e.g. EU or OECD) and GLP is desirable. Deviations should be justified (Art. 8 of Directive 98/8/EC). 

4. The reporting of the study allows evaluation of the quality of the study.
If the aforementioned conditions are met, the applicant can claim that adequate data is publicly available and the repetition of tests should be avoided to protect laboratory animals. Providing that the quality of public data fulfils the criteria, it can be used as key studies.
1.5.5 Waiving
Q1:
Can core data as listed in Annex II of the BPD be waived?

A1:
(TM III 05)

In principle all core data specified in Annex II need to be submitted. However, in justified cases core data can be waived. For example, if the emissions to a certain compartment are negligible then the relevant environmental data for this compartment may not be needed (a concrete example are pheromones in PT19: see section 1.4.1.3).
Q2:
Is it possible to waive a 2-generation study?

A2:
(TM I 2007)

Waiving can be accepted if justification is robust. The following points have to be considered:

· Is there a possibility for read-across?

· Are there other studies (especially chronic and developmental) with no effects on male or female reproductive organs? Is there histopathological evidence of lack of effect on these organs?

· Are there teratogenicity studies with no signs of developmental toxicity?

· Are there any CNS effects that might affect reproductive functions such as mating and lactation behaviour, milk production and hormonal balance?

· Are there related compounds with relevant effects?

· Are there any structural alerts?

· Is the substance bioaccumulative?

In a case where the 2-generation study is waived, an extra assessment factor (AF) of 3 should be used (see Q3 on extra assessment factors below). A statement was agreed to be included in the CAR and Assessment Report that due to the waiving of the two generation study there is some uncertainty with regard to effects on fertility. However, it was concluded that any restrictions on women at child-bearing age should not be imposed.
Q1:
Can extra assessment factors be used to cover the lack of data in waiving cases?

A1:
(TM I 2007)

In a case where there was scientific justification for waiving the 2-generation study, it was decided that an extra assessment factor (AF) of 3 should be used. Using an extra AF of 10, as was suggested, was considered overconservative. An extra AF was however considered necessary since, although waiving was scientifically based, the data that was to be lacking could not be covered by other studies. Furthermore, there was not a possibility for reading across from a 2-generation study of another substance.

Q2:
Is information on residues in food and feeding stuff always required?

A2:
(TM II 2004)

This information is not required if contact to food and feeding stuff can be excluded.
Q3:
Can a study on inhibition to microbial activity (Annex IIA, VII.7.4) be waived?

A3:
(TM II 04)


For some first and second generation anticoagulant rodenticides the study on inhibition to microbiological activity does not be performed due to the mode of action and the low emission to the aquatic environment.
Q4: 
When is possible to waive studies generally compulsory?

A4: 
(TM IV 2011)

For active substances that are normal components of foods and have been consumed in large quantities for centuries, waiving of studies which can normally not be waived is acceptable.
Q5: Is it possible to waive mutagenicity studies?

A5: (TM IV 2012)

Waiving of genotoxicity data will not be possible by default, since no other types of studies than studies employing test methods specifically designed to detect genotoxic effects can provide the required information. However, under certain circumstances studies could be waived on a case-by case basis. In such cases a weight of evidence approach could be adopted, including all relevant information and data, e.g. (Q)SAR, grouping, read across, carcinogenicity data and reproductive toxicity data.

Mutagenicity is a toxicological endpoint per se and cancer data cannot replace mutagenicity data in the evaluation of the mutagenic potential of a substance. Negative carcinogenicity studies can however be used to judge the relevance of testing site of contact genotoxicity.
Note: As stated in the minutes of TM IV 2012, SE did not agree with the view suggesting that carcinogenicity studies could be used to inform on local genotoxicity.

See also the text on mutagenicity resulting from a refinement based on agreed version at the TM IV 2012. 

[image: image7.emf]Proposed  attachment to MOTA text mutagenicity_after TM.doc


1.5.5.1 PT 14 (Rodenticides waiving)

The refined waiving concept for Rodenticides was endorsed at the 15th CA meeting. It is an addendum to the TNsG on Data Requirements, Chapter 1.4 (Guidance on non-submission of data).


[image: image8.emf]Addendum TNsG  PT14


1.6 One substance – multiple dossiers in one product type
Q1:
Can two incomplete dossiers be accepted if they together form a complete data package?

A1:
(TM I 2003)

Each dossier must be complete. It is not possible to merge two or more dossiers due to data protection reasons. The applicants would in this case need to solve the issue by granting a letter of access to each other’s studies. 

Q2:
If there are more than one dossiers of the same active substance within one PT, will there be one or several CARs? Do impurities affect the situation?
A2:
(TM II 2003, TM I 2008)

a) If several applicants have submitted a dossier for the same active substance, and these are considered technically equivalent, then there can be either one or several CARs. Documents I and IIA should be the same for the different applicants, while the other documents can be different. However, there will be only one Assessment Report for the active substance.

b) If several applicants have the same active substance, but differences in impurities (or other aspects like isomeric compositions) are considered significant enough to conclude that the substances are not technically equivalent, there will be different CARs and ARs for each applicant. See also Chemical identity.

1.7 One substance in several product types
Q1:
If a substance is notified in several PTs, does the full data package have to be submitted each time? How about waiving arguments?

A1:
(TM II 2005, TM I 2008)

The complete data package does not have to be submitted, unless the RMS requires this. Any new or PT-specific data will have to be submitted. When the RMS and applicant agree that a full data package will not be provided, then adequate cross-reference to the previous dossier has to be included to facilitate evaluation work. An updated reference list needs to be provided always. Waiving arguments cannot be read-across from another PT: each waiving must be considered individually for each PT, and a justification must be submitted for all PTs where the substance is notified. 

Q2:
Will it be necessary to perform a new literature search for subsequent PTs?

A2:
(TM II 2005)

This is necessary for each PT in order to check possible PT-specific issues and the most recent literature. 
Q3:
Should there be a separate and complete CAR for each PT if the active substance is identical?
A3:
(TM IV 2007, TM I 2008)

It is recognized that one approach cannot be applied for all situations. The RMS can decide to either build separate CARs for each PT or to have identical parts as common documents. The latter is referred to as the all-in-one approach, where at least the Assessment Report and Doc IIA can be single common documents not assigned to any specific PT. There can also be a selected master dossier for one PT, with CARs for other PTs supplemented with PT-specific and missing parts. 

The precise way to arrange the CAR is left for the RMS. However, it needs to be stressed that the documents need to be structured in a clear and transparent way so that it will later be possible to trace the information. If the time of submission of data is the same for different PTs, then the all-in-one approach is preferred over the option of separate complete CARs for each PT.
See also the note on multiple dossiers endorsed at the 35th CA meeting.


[image: image9.emf] Note on multiple  dossiers_CA035.doc


Q4:
Can parts of the CAR be the same for several applicants if the active substance is the same but data packages of the applicants are different? Which parts can be common to all the applicants?
A4:
(TM I 2008)

Doc I can be the same for the different applicants, and in some cases this may be possible also for Doc IIA. If the dossiers are evaluated simultaneously, the RMS can select the most appropriate (relevant)) studies on which the LOEP values can be based. The selected studies will be used in the assessment, but it will not result in obligations for the applicant whose study was not selected (i.e. no letter of access is needed), because also this applicant will have provided a full data package. If there are differences in the products and their use patterns, these will result in separate exposure assessments and risk characterisations.

Q5:
Can there be different LOEPs for different applicants?

A5:
(TM I 2008)

No, there should be a single LOEP for a substance. The most relevant studies should be selected, and the LOEP will consist of these values, irrespective of the source of the studies. 

1.8 One substance in different regulatory frameworks
Q1: 
Should the assessments performed in other regulatory frameworks be taken into account for a biocide CAR?

A1: 
(TM II 2009)

Different evaluations or even divergent interpretations of the same data between frameworks are bound to occur, and there are no procedures in place for dealing with such situations. Evaluations for the same substance should in principle be consistent across legislations, but there is no precedence of one framework over the other. It is necessary to justify or at least explain the conclusions made in a biocides CAR when different conclusions have been made elsewhere.
1.9 Related substances – one or multiple CARs?
Q1:
Is it possible to make a single CAR for substances that are closely related??
A1:
(TM II 2004)

It has been agreed that this is possible. For example, different salts of the same ion can be handled in a single CAR provided that their toxicological profiles do not differ significantly. 
1.10 Risks to companion animals
Q1: 
Should risks to companion animals be taken into account in the assessment? How should this be done?
A1: 
(TM IV 2009)

Risks to companion animals (pets) should be considered at the member state level, at the product authorisation stage. The predominant approach should be to use appropriate risk management measures, e.g. labelling instructions.

The underlying assumption is that the hazard assessment, which is performed for humans, will cover the companion animals as well, while the exposure patterns will differ. It would not be sensible to try to perform an exposure assessment and risk characterisation for all companion animal species, especially given that suitable methodology is lacking. Risks to companion animals will therefore be left for the member state authorities to consider at product authorisation.

1.11 Need for risk assessment of substances identified as PBT/vPvB
Q1: 
Does a full risk assessment need to be performed for substances identified as PBT or vPvB substances, although the recommendation will most likely be non-inclusion in Annex I?

A1:
(TM II 2005)

Referring to the relevant text in the BPD, a substance with a PBT profile is not automatically excluded from Annex I inclusion. This implies that the risk assessment has to be performed by the RMS. Based on the risk assessment the substance can subsequently be included in or not included on Annex I. With respect to the risk assessment, guidance is given on qualitative risk assessment in the TGD.

1.12 Endocrine disrupters
Q1:
Should substances listed in the annexes of the "EU COMMISSION STAFF WORKING DOCUMENT on implementation of the Community Strategy for Endocrine Disrupters - a range of substances suspected of interfering with the hormone systems of humans and wildlife(COM(1999)706) (http://ec.europa.eu/environment/endocrine/documents/sec_2004_1372_en.pdf) be reported in the CAR?
A1:
(TM III 2006)

The occurrence of the substance on one of the lists shall be mentioned in Document I.
2 TM PROCEDURES

2.1 Evaluation procedures (SOP)
The procedures are described in the Standard Operating Procedure document embedded below. Fifth version endorsed at TM II 2013 is embedded below.
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2.2 Forms
2.2.1 Tracking system

A tracking system on the progress of the evaluation of new and existing active substances is maintained by COM. A standard reporting form (embedded below) has to be used by RMS to inform COM on the status of their substances under evaluation. 
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2.3 Response to comments table (RCOM)

Q1:
 In which format should the RCOM be sent to Circa and the TM?

A1: 
(TM II 2011)

RCOM should always be in Word format, to enable MSs to include their comments.

Q2: Which comments in the RCOM will be selected for discussion at the TM?

A2:
 (TM II 2011)

The RMS will indicate either by colour coding or by text those issues that the RMS would like the COM to take up at the TM. Additionally, where the RMS sees that further information may be necessary to facilitate the discussion, a separate document should be prepared to describe the issues more thoroughly. This document will clearly indicate the comment numbers concerned. A separate document will be prepared for the TOX, GEN and ENV sessions if relevant.

Q3: 
How should the comments be numbered in the RCOM?

A3:
 (TM II 2011)

The numbering should be continuous. This is because when numbering is started for each section, it is much more difficult to locate the comments being discussed. The order should be according to the chapter/section numbers of the CAR.

Q4: 
Should bilateral communications be included in the RCOM?

A4:
 (TM II 2011)

 Where relevant information has been discussed bilaterally, the RMS is encouraged to include such discussions in a revised RCOM distributed 5 weeks in advance of the TM. If the bilateral discussion takes place at a later stage, a separate document or an annex to RCOM may be provided if appropriate, and the outcome of such discussion should always be provided to COM.
2.4 Additional documents supporting RCOM and Docs I-III

Q1:
 How should the accompanying documents be specified?

A1:
 (TM II 2011)

When accompanying documents are sent in addition to RCOM and Docs I, II and III, the header should include the TM number, the session (TOX, GEN or ENV), the substance name and the product type. The header could be e.g. as follows: TM II 2011 TOX, Substance name PT 01. When the agenda point is known, it should be included. 

For documents that are not related to a specific substance, COM will include the agenda point in the header before uploading them in Circa (e.g. TMII2011-ENV-item2a-Docname.doc).
2.5 Second discussions of substances

Q1:
 How is it indicated which issues will be discussed in the second (or third, fourth, etc.) discussion?

A1:
 (TM II 2011)

 The RCOM as a whole will be discussed only in the first discussion of the First Draft CAR. When second (third, fourth etc.) discussion is needed, separate documents for the TOX, GEN and ENV sessions will be provided by the RMS for the topics that need further discussion. These documents are the basis for the discussion, and they should also specify if some points from the RCOM will be discussed 'Second discussion' as a term refers to all discussions after the first discussion.

Q2: 
How does one know when the substance has been discussed earlier?

A2:
 (TM II 2011)

 COM will indicate in the agenda when the previous discussions have been (e.g. "Discussed in TM III 2010 and TM I 2011").

2.6 Minutes of the TM
Q1: 
Are the minutes of the TM publicly available? Where can they be found?

A1: 
(TM I 2008)

The TM contains open and closed sessions, depending on confidentiality issues. Minutes of open sessions (starting from TM I 2008) are publicly available in the JRC web pages (see address below), while all minutes of the closed sessions are only available for MS via the restricted CIRCA site (see address below). Minutes of the closed session concerning active substances are distributed to the applicant for commenting. 
http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides
http://circa.europa.eu/
2.7 E-consultation
Q1:
Is there a need for additional discussion at the TM if a general agreement is reached within an e-mail consultation group? 

A1:
(TM I 2005)

If a general agreement is reached in an e-mail consultation group, there is in principle no need for an additional discussion at the TM. However, it is necessary to inform the TM about the outcome of the e-consultation because some Member States may not have participated in the electronic discussion. The Member State who started the e-consultation shall prepare a document summarising the outcome and submit this to COM to be tabled for the TM.
3 GENERAL SUBSTANCE/PRODUCT INFORMATION
3.1 Chemical identity
Q1: 
How much information should be required concerning isomeric ratios?

A1: 
(TM III 2006)

The exact chemical identity/composition of the substance must be known. This includes detailed information on isomers and their ratios. Please see TNsG on Data Requirements that is available at the JRC web pages:  HYPERLINK "" http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides.
Q2: 
How to decide whether two substances are considered the same? What levels of differences are acceptable for impurities?
A2: 
(TM III 2004, TM III 2006, TM V 2007 and TM I 2008)

A guidance document “Technical Notes for Guidance on the assessment of technical equivalence of substances regulated under Directive 98/8/EC” was endorsed at the 29th CA meeting and is available here:http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides. 

3.2 Specification and purity
Q1: 
For a substance that is not stable as such, should the Annex I inclusion be for a dry form, or should the water content and/or stabilizers be included? Does it matter whether the substance is not stable as the dry form?
A1: 
(TM V 2007)

The dry form will be listed on Annex I. Where testing cannot be performed using the dry form, this will affect the testing approach but not the content of the Annex I inclusion. 
The applicant has to provide an explanation on why data on the dry form cannot be generated. The CAR should give clear information on what the actual tested substance was. 
Q2: 
Minor Isomers (< 10% w/w).

A2: 
(TM II 2011)


According to REACH guidance a mono-constituent substance is a substance in which one constituent is present at a concentration of at least 80% w/w and which contains up to 20% w/w of impurities. Technical materials as manufactured that contain an individual isomer of the active at >80% w/w are considered as mono-constituent substances. All other isomers present in the technical material at <10% w/w are generally considered impurities, unless it can be demonstrated that these isomers contribute to the efficacy of the manufactured material. Isomers that are present at <10% w/w and make a contribution to efficacy of the material can be considered as “minor isomers” in order to differentiate them from general process impurities
3.3 Physico-chemical properties
Q1: 
Is it acceptable to use reference book data for physico-chemical properties for simple inorganic substances, where the specification of the tested material is not available?

A1: 
(TM II 2003)

The TM agreed that this is acceptable, unless there is additional evidence that needs to be taken into account.

Q2: 
Can data on physico-chemical properties be put into classes? For example, can water solubility be expressed verbally, based on threshold values: very slightly soluble – slightly soluble – moderately soluble – readily soluble?

A2:
(TM I 2006) 

The TM agreed that this should not be done, except for volatility 
 and with respect to classification and labelling criteria of Directive 67/548/EEC. The new Regulation (EC) 1272/2008 on classification, labelling and packaging of substances and mixtures entered into force on 20 January 2009, and will replace the Directive 67/548/EEC in a stepwise manner. 
Instead of verbal descriptions, actual values should be used in the report, avoiding terms like “high” or “low” as far as possible.

Q3: 
What is the trigger value for the surface activity?
A3: 
(TM III 2011, TM IV 2012)


The trigger value for surface activity has been set to 60 mN/m.
This value is in accordance with the cut-off value of 60 mN/m as stated in point A.5 of COUNCIL REGULATION (EC) No 440/2008 of 30 May 2008 laying down test methods pursuant to Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH). In this regulation it is stated that "Considering that distilled water has a surface tension of 72.75 mN/m at 20 oC, substances showing a surface tension lower than 60 mN/m under the conditions of this method should be regarded as being surface-active materials." The method described is based on OECD test guideline 115.

3.4 Analytical methods

Q1: 
Do the analytical methods used to support environmental studies need to be validated?

A1: 
(TM I 2004)

Analytical methods normally have to be validated in order to ascertain that the method is suitable for the purpose. It is nevertheless possible that a specific method is not validated but can still be concluded to be acceptable for the purpose. Some flexibility should be allowed for such situations.
Q2: 
Confirmation of Analyte Identity in the Technical Material as Manufactured.

A2: 
(TM II 2011)


Validated methods of analysis are required for the active substance and significant and/or relevant impurities in the technical material as manufactured. The identity of active substances, and significant and relevant impurities does not need to be confirmed if the validated method is considered to be highly specific (e.g. HPLC-MS/MS) or specific (e.g. GC-FID). Identity needs to be confirmed if the validated method is considered to be non-specific (e.g. titration) unless the method is a recognised ring validated method of analysis (CIPAC or AOAC methods of analysis). Confirmation of identity is not required for CIPAC or AOAC methods of analysis.
Q3: 
Do CIPAC methods need confirmatory methods?

A3: 
(TM IV 2011)


For CIPAC methods no confirmatory method is required

Q4: 
Can data obtained from the 5-batch analyses be retrieved by another legislative framework?

A4:
(TM IV 2011)


There is no need for a 5-batch analysis if the minimum purity of the technical a.s., including level of impurities < 0.1% is guaranteed under another legislative framework.

3.4.1 Analytical methods for residues
Q1:
When are inter-laboratory validation (ILV) studies required?

A1:
(TMIII 2011)
According to the addendum of the TNsG ILV studies are required for the monitoring methods for the determination of residues in plant materials and for the determination of residues in food of animal origin. It was agreed at TM III 2011 that ILV studies would only be required for such monitoring methods when an MRL (maximum residue limit) had to be set for the residue in plants or food of animal origin. 

Q2: 
Is there any flexibility for the delivery of the confirmatory analytical methods for residues?

A2: 
(TM I 2012)

TM I 2012 accepted to leave the applicants some more time for the development of confirmatory methods for residues and/or their validation, in some specific cases granting the permission to provide the information to the RMS 6 months before the product authorisation stage.

The TM also accepted to allow applicants not to submit confirmatory methods for residues in air when there same methods are sufficiently validated in soil and water, as they are more complex matrices.

Q3: 
Is the analytical method for monitoring residues in fish and shellfish always required for PT 21?

A3: 
(TM I 2012)

In specific cases for PT 21, where it can be demonstrated that there residues of the a.s. in fish and shellfish are not to be expected, even in cases of misuse, the monitoring method is not required. A specific justification has to be presented, together with the sound proof that there would be no residue also in cases of misuse.
3.5 Withdrawn uses
Q1:
What happens with the information submitted for one intended use of an active substance if during the evaluation the applicant decides to withdrawn this application?
A1:
 The information concerning that intended use needs to be kept in an annex for product authorisation.
3.6 Efficacy/effectiveness

Q1: 
Should an efficacy test be considered not acceptable in the absence of a GLP certificate, when there is an established link between the applicant and the laboratory that performed the tests?

A1: 
(TM III 2004)

These conditions are not sufficient to disregard a study. A detailed description of the test method should be available, and all information needed for the validation of the results should be provided.

Q2:
Is there a GLP requirement for efficacy testing?

A2: 
(TM I 2005, TM II 2005, TM III 2005)

Efficacy testing is not covered by the GLP requirement. Efficacy testing should be done using an appropriate test protocol applying suitable quality assurance.
In general it has been accepted that for the purpose of Annex I inclusion, the BPD does require some proof of efficacy of the active substance, but efficacy testing is mainly related to the biocidal product. The product authorisation is thus a more relevant stage for efficacy assessment as the efficacy may depend strongly on e.g. coformulants, climatic conditions etc. 
3.6.1 PT 14 (Rodenticides)

Q1: 
What kind of efficacy testing is needed if the label claims that the product is effective against (certain) resistant rodents? Should all the target species mentioned in the label claim be tested with resistant strains?

A1: 
(TM II 2005)

Specific efficacy testing is necessary for the claim, but a single rat species and/or mouse species is sufficient for claims on rats/mice in general. The target species and the rodenticide to which it is resistant should be mentioned in the label. Guidance on efficacy testing is given in the TNsG on Product Evaluation, Appendices to chapter 7, PRODUCT TYPE 14 – RODENTICIDES. This document can be found in the JRC web pages: http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides.
4 HUMAN HEALTH
4.1 Effect Assessment

4.1.1 Dermal absorption

Q1: 
In dermal absorption studies, should the amount retained in the stratum corneum be considered as absorbed or not?

A1: 
(TM III 2006)

The decision should be made case by case, and a general approach for inclusion or exclusion of the amount retained in the stratum corneum cannot be followed. Interpretation of in vitro percutaneous studies will be done following the guidance given in the TGD and Guidance Document on Dermal Absorption Sanco/222/2000 rev. 7 (intended for pesticides), embedded below. 
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Including all skin levels is the worst-case approach that can be used in the absence of tape stripping data. Expert judgment will be needed, taking into account the overall data set, the exposure time, the tape stripping data if available and the kinetics of the substance in the receptor fluid. In addition to the methodology specifically agreed to by the TM, newer guidance like the Dermal Absorption document of the WHO (Environmental Health Criteria 235, 2006, see the link below) and REACH guidance should be taken into account.
WHO guidance on Dermal Absorption (Environmental Health Criteria 235, 2006) is available at: http://www.who.int/ipcs/publications/ehc/ehc235.pdf
Q2: 
In the tape stripping data of dermal absorption studies, which strips should be included/excluded when calculating the absorbed dose?

A2: 
(TM III 2006)

The number of tape strips needed to remove a given fraction of the stratum corneum varies due to a number of variables, and therefore the decision should be made case by case. It has been suggested that the two first strips would be excluded, and considered as the upper layer of the stratum corneum. The total number of strips varies greatly, and with a larger total numbers of strips, more strips can generally be excluded. 
Q3: 
How will the dermal absorption of the representative biocidal product be assessed from the data available for the active substance?

A3: 
(TM I 2007)

Generally it is not possible to reliably estimate the dermal absorption from a formulation without specific studies using that formulation. A dermal absorption study of the representative product is not required for Annex I inclusion purposes. This assessment will be performed at the product authorisation stage, usually with studies on products rather than the active substance.
Q4: 
If a biocidal product is applied directly on human skin, should other products that may be applied on the skin at the same time be taken into account? Such products could enhance the dermal absorption of the biocidal product.
A4: 
(TM I 2009)

Enhanced dermal absorption due to simultaneous application of a product other than the biocidal product in question should not be considered at Annex I inclusion stage. If information of such interactions is available, it should be included in the CAR under Elements to be taken into account by MSs when authorising products.

Q5: 
Derivation of dermal absorption values. 

A5: 
(TM II 2012)


Dermal absorption - More detailed information should be provided by the Rapporteur MS on the dermal absorption value(s) in the LOEP. This should indicate how the value(s) was derived (in vitro and/or in vivo studies) and what exactly was tested (concentration of the a.s. and type of formulation). The text should also indicate the basis of the applicability of such values to the representative product (both the concentrate and the in-use dilution). This information is crucial at the Product Authorisation stage when a decision is required whether the dermal absorption values established in the LOEP can be extrapolated to other products.
4.1.2 Acute toxicity
Q1: 
Should the LOEP include the LD50 value of the rat or the mouse, if both are available?
A1: 
(TM II 2009)

For harmonisation with other substances, the rat data would be preferred. On the other hand, if the mouse LD50 is lower, it would be the precautionary approach to select this value. Since this decision would in most cases only affect classification and labelling which is decided in the RAC of ECHA, it was agreed that both values can be included in the LOEP.

4.1.3 Relevance of specific effects

4.1.3.1 Dental fluorosis

Q1:
Should dental fluorosis be considered as an adverse effect? Can a NOAEL/LOAEL be based on that?

A1:
(TM III 2005)

It was discussed whether dental fluorosis is an adverse effect or only a cosmetic problem. The TM concluded that it is an adverse effect in animals, and should be considered as such also in humans. However, in the specific case discussed, it was concluded that dental fluorosis was not relevant due to exposure patterns, having therefore an effect in NOEL but not in the NOAEL.
It was discussed whether dental fluorosis could be used as a marker for skeletal fluorosis if information on fluoride in bones is missing. However, the bone effects of fluoride are considered at least threefold less sensitive than dental fluorosis on the basis of human observations. 

More information on dental fluorosis is available in the opinion of a scientific panel of EFSA, where the conclusion was that dental fluorosis is an adverse effect when it involves staining and minute pitting of the teeth, but not adverse when only white spots and opaque striation is observed (see the document embedded below). 
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4.1.3.2 Use of developmental studies in risk characterization

Q1: 
Should developmental studies be used for AEL derivation if their NOAEL is the lowest available? 

A1:
When valid developmental studies are available, all relevant critical effects should be evaluated together with other observations from other studies. If the NOAEL derived from relevant effects in a valid developmental toxicity study is lower than those from short-term RDT studies, and this cannot be explained by dose spacing, the NOAEL from the developmental toxicity study should be used for the derivation of the AEL value. This will apply to the global population (thus protecting both pregnant and non-pregnant women).

Developmental studies are often the only studies to use gavage dosing with the aim of determining a NOAEL. This can give rise to Cmax related effects, such as certain clinical signs, that might not be relevant to dermal exposures where a spike of absorption is not normally seen.

It should be noted that due to their inherent limitations, developmental studies cannot be considered as surrogates for other repeated-dose toxicity studies when these are missing or invalid.

Q2: 
Can maternal effects be regarded as critical effects for characterising medium- and long-term risks? If so, is it necessary to apply duration extrapolation factor?

A2:
Maternal effects can be regarded as critical effects for deriving medium- and long-term AELs if they are deemed relevant in comparison with other critical effects observed in other valid repeated dose toxicity studies.

Usual assessment factors and duration extrapolation factors (as recommended in the chapter 4.1 of the TNsG on annex I inclusion) should then be applied, unless scientific rationale is presented for adapting them to the specific situation. Deviating from the default factors will need to be justified e.g. by explaining why an effect is specific to the pregnancy period.

Q3: 
Can developmental effects (i.e. embryotoxic or foetotoxic effects) be regarded as critical effects for characterising medium- and long-term risks?

A3:
When the lowest relevant NOAEL is based on developmental effects, this may be used for deriving medium- and long-term AELs on a case-by-case basis. This will depend on the type of effect and its relevance for humans. Duration extrapolation factor might not be needed if the effect is specific to the developmental-time window investigated.

Q4: 
In case where a RC is based on a maternal effect, should the intra-species factor remain at 10 or should it be reduced for taking into account the higher sensitivity of the pregnant subpopulation?

A4:
There is no evidence that pregnant women are always more sensitive than the rest of the population. The AEL derived from maternal effects will cover the whole population, and the intra-species factor is 10 unless there are specific reasons to deviate from this.

4.1.3.3 Use of DNT studies in risk characterization of pyrethroids
Q1: 
To what extent a DNT study would be necessary to assess the effects of pyrethroids?
A1:
 (TM II 2010)

Possible DNT effects induced by pyrethroids are covered by the AELs set on neurotoxicity in the acute neurotoxicity and medium-term studies, since DNT effects from acceptable OECD TG 426 performed studies are taking place at higher LOAELs than other neurotoxicological effects. The DNT effects are also covered by the AELs set for long-term exposure (based on neurotoxic or other critical endpoints. The data available also indicate that an additional assessment factor for species sensitivity is not required.

It has been agreed that the basis for the assessment of this category of substances will be the following paper available in Circa:

http://circa.europa.eu/Members/irc/env/ber/library?l=/meeting_documents/technical_meetings/2010_-_tm_ii&vm=detailed&sb=Title
4.2 Human exposure assessment
4.2.1 General issues
Q1: 
What should be the default body weight value in the CARs, taken into account that the legislation of some member states requires using a standard value of 70kg. Can there be a difference between the value for amateurs and professionals?
A1: 
(TM II 2006, TM V 2007)

The standard body weight used in biocide CARs will be 60 kg for an adult, as indicated in the TNsGs. The value is the same for adults who are amateur (general public) and professional users.

Q2: 
Can exposure assessment be performed by averaging the exposure e.g. over a year, if this information is needed?

A2: 
(TM III 2007, TM IV 2009)

As a general rule, averaging of exposures will not be attempted unless there is sufficient justification and agreement by the TM. It should be noted that in ConsExpo the chronic exposure is defined as a year average dose, which would not accurately describe a situation where exposure occurs seldom or sporadically.
Q3: 
How can the potential hand exposure values be used to calculate actual hand exposure? Can potential hand exposure be calculated from actual measured exposure data?
A3: 
See the HEEG opinion endorsed in TM I 2008.

Q4: 
How can the secondary exposure from a treated surface be assessed?
A4: 
See the HEEG opinion endorsed in TM I 2009, concerning PTs 2, 3 and 4.

Q5: 
Should the new TNsG on human exposure (2007) be used for all substances? Is the previous version (2002) still usable in some situations?
A5: 
See the HEEG opinion endorsed in TM I 2008.

Q6: 
When a default value of 100 % should be applied for the derivation of AELs and internal exposure levels?
A6: 
(TM II 2011)


According to experimental data when the oral absorption rate exceeds 80% the default value of 100% should be applied for the derivation of AELs and internal exposure levels via the oral route.

Q7: 
What is the most relevant exposure determinant in the spray application scenario?
A7: 
(TM III 2011)


The application duration of 120 minutes is the most relevant exposure determinant and should be used as default for spraying applications in stables. According to minutes from TM III 2011 (2b.10 Spray application in animal house scenario) animal house scenario was obtained from the median of wall and roof area of all types of stables.
4.2.2 Models and databases

Q1: 
Which models can be used in the exposure assessment for operators during the loading of products into vessels or systems in industrial scale?

A1: 
See the HEEG opinion endorsed in TM I 2008.
Q2: 
Can ConsExpo be used to assess professional exposure?

A2: 
See the HEEG opinion endorsed in TM IV 2008.
4.2.3 Exposure during manufacture

Q1:
Should exposure during manufacture be considered in the Risk Assessment?

A1:
A guidance document was endorsed at the 22nd CA meeting, and is embedded below. 


[image: image14.emf]Exposure Associated  with Manufacture


4.2.4 PT 6

DRAWG: Opinion on identifying worst-case uses for PT6 biocidal products in order to minimise the number of uses to be assessed for dietary risk 

DRAWG Opinion agreed at TM II 2013
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Q1: 
For paints containing in-can preservatives, should the application of the paint by the end users be considered as primary or secondary exposure?

A1: 
(TM II 2007)

Paints will not be authorised under the BPD, but the exposure through the use of the paint is relevant for the BPD. Paints are not covered by the BPD but the exposure should be assessed to find out if there is concern from the use of such products. 

Exposure during the application of the paint (containing biocide) will be assessed as primary exposure.
Q2: 
Which work phases will be considered when performing the exposure assessment for an in-can preservative? 
A2: 
(TM II 2008)

Under BPD it is required to assess exposure from mixing the in-can preservative into the product which is to then to be used (for example, the addition of the in-can preservative to a formulation which is to be marketed as a laundry-washing detergent). This operation will usually be undertaken during the factory manufacture of the laundry-washing detergent. This should be considered as a 'primary exposure' scenario. 

Details are sometimes given of exposure during the production of an intermediate product which is then placed on the market. It was agreed that the following situation will not be assessed since it can be considered equivalent to manufacture/formulation: Solution containing 50 % of in-can preservative active Z DILUTED TO a solution containing 20 % in-can preservative active.
4.2.5 PT 8

Q1:
What wood density should be used? This will have an effect in the exposure assessment of cutting and sanding treated wood.
A1:
(TM III 2008)

A wood density of 0.4 g/cm3 will be used as a worst case scenario. This is an average value for softwoods given in the website www/csudh.edu/oliver/chemdata/woods.htm.
4.2.6 PT 13

Q1: 
Is there any specific guidance for the exposure assessment of PT13?

A1: 
See the HEEG opinion endorsed in TM III 2008.
4.2.7 PT 14

Q2: 
What is meant by the terms “mouthing“and “transient mouthing“? 
A2: 
(TM III 2008)

The term “transient mouthing” is not recommended any more. Instead, the scenario should be called “Mouthing of poison bait - an exceptional scenario”. This scenario concerns the situation where an infant manages to access a bait block, despite the preventive measures taken, and then licks the block, or ingests a piece of the block. Exposure is thus acute and is expected to occur only exceptionally. In this scenario, licking of the hands can be disregarded as this would be a marginal addition to the mouthing exposure.
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Q3: 
Should the exposure assessment take into account the possibility of children handling dead rodents? 
A3: 
(TM II 2006)

This scenario is considered unrealistic where oral baits have been used. This was the conclusion of the anti-coagulant expert meeting of May 18th 2006.
4.2.8 PT 21
Technical agreements – Human Health


(TM I 2013)
On the basis of the Table received by CEPE working group AFWG.
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4.2.9 Human Exposure Expert Group (HEEG)
Q1:
Is there a discussion forum for human exposure issues? 

A1:
(TM V 2007)

The Human Exposure Expert Group (HEEG) was established in TM V 2007. The group consists of experts nominated by MS CAs, and works mainly by e-consultation and e-mail discussions. It discusses issues that arise during discussions of CARs, as well as issues on methodology and needs for update of guidance documents. The expert group does not make decisions, but produces opinions and proposals which are brought to TM for endorsement. 

Q2:
Who are the members of the HEEG? Can I join? 

A2:
Members of the HEEG are appointed by the MS CAs, who can inform the Commission of a new member by sending an e-mail to ENV-BIOCIDES@ec.europa.eu. The list of current members and the coordinator is available in CIRCA: http://circa.europa.eu/ (Library/Human Health Related Issues/Human Exposure Expert Group/List of Members).
4.2.10 Endorsed opinions/proposals of HEEG

4.2.10.1 HEEG Opinion 1: Exposure of operators during the loading of products into vessels or systems in industrial scale

HEEG Opinion agreed at TM I 08 
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4.2.10.2 HEEG Opinion 2: Assessment of potential and actual hand exposure

HEEG Opinion agreed at TM I 08 
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4.2.10.3 HEEG Opinion 3: Use of ConsExpo in the exposure assessment for professional users

HEEG Opinion agreed at TM II 08 
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4.2.10.4 HEEG Opinion 4: Antifouling painting model – Amendment of TNsG on Human exposure to biocidal products 
HEEG Opinion agreed at TM II 08 
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4.2.10.5 HEEG Opinion 5: Exposure assessment to biocidal products used in metalworking fluids (PT13)

HEEG Opinion agreed at TM III 08 
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4.2.10.6 HEEG Opinion 6: Harmonising the use of new and old versions of the TNsG on human exposure and of BEAT

HEEG Opinion agreed at TM IV 08 and at the 32nd CA meeting, February 2009
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4.2.10.7 HEEG Opinion 7: Choice of secondary exposure parameters for PTs 2, 3 and 4
HEEG Opinion agreed at TM I 09
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4.2.10.8 HEEG Opinion 8: Defaults and appropriate models to assess human exposure for dipping processes (PT 8)
HEEG Opinion agreed at TM III 09
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4.2.10.9 HEEG Opinion 9: Default protection factors for protective clothing and gloves
HEEG Opinion agreed at TM I 2010
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4.2.10.10 HEEG Opinion 10: Harmonising the number of manipulations in the assessment of rodenticides (anticoagulants)

HEEG Opinion agreed at TM III 2010 
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4.2.10.11 HEEG Opinion 11: Primary exposure scenario – washing out of a brush which has been used to apply a paint 

HEEG Opinion agreed at TM III 2010*. 

[image: image28.emf]HEEG11 Washing out  of a brush


*Additional note - In reference to the embedded Calculator - This text was inserted to prevent added numbers to be carried over into subsequent calculations: "To close down the calculator, click on 'No' in the drop down box which asks 'Do you want to save changes .... Mota v 6.doc?'; the calculator will then be re-set for further use".
4.2.10.12 HEEG Opinion 12: Harmonised approach for the assessment of rodenticides (anticoagulants)

HEEG Opinion agreed at TM II 2011
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4.2.10.13 HEEG Opinion 13: Assessment of Inhalation Exposure of Volatilised Biocide Active Substance

HEEG Opinion agreed at TM IV 2011 and amended after TM III 2013 to take into account changed default human factor values.
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4.2.10.14 HEEG Opinion14: An approach to identification of worst-case human exposure scenario for PT6. 

HEEG Opinion agreed at TM III 2012.  This Opinion does not take into account any revisions (subsequent to 10 September 2012) of human factor values.
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4.2.10.15 HEEG Opinion 15: based on the paper by Links et al. 2007 on occupational exposure during application and removal of antifouling paints. 

HEEG Opinion agreed at TM IV 2012
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4.2.10.16 HEEG Opinion 16: Model for dipping of hands/forearms in a diluted solution.

HEEG Opinion agreed at TM IV 2012 and amended after TMIII 2013 to take into account changed default human factors values.
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4.2.10.17. HEEG Opinion 17: Default human factor values for use in exposure assessments for biocidal products 
HEEG Opinion endorsed at TM II 2013
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4.2.10.18. HEEG Opinion 18: For exposure assessment for professional operators undertaking industrial treatment of wood by fully automated dipping.

HEEG Opinion endorsed at TM III 2013
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4.3 Risk Characterization
Q1: 
Which assessment factors should be used in the AEL and MOS approaches?

A1: 
The risk characterization should be based on the TNsG on Annex I inclusion which can be found in the JRC web pages: http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides. Further guidance on the use of AFs is available in the modified chapter 4.1 to this TNsG, agreed at TM III 2008 and endorsed at the 31st CA meeting (now released for public consultation with the deadline of 30 June 2009). This additional guidance is embedded below.
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Q2: 
Should an extra AF be added for using a 1-year dog study in deriving the long-term AEL?
A2: 
(TM IV 2009)


No extra AF is normally necessary, since a 1-year dog study should be considered sufficiently chronic for deriving the long-term AEL without additional AFs, unless there is a clear justification to the contrary. 
Q3: 
Which tables should be used in presenting the risk characterisation? In which documents should they be included?
A3: 
(TM I 2008, TM V 2007)

The tables to be used in risk characterisation are embedded below. These tables should be used in Doc I, Doc IIC and the Assessment Report.
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Q4: 
Can the RMS decide whether it would like to use the MOE approach or the AEL approach? Are there rules on when one or the other would be preferred?

A4: 
(TM IV 2007)

Both the MOE and the AEL approach should be used. 
Q5: 
What oral absorption value should be used (for human risk characterisation) when experimental data shows that oral absorption exceeds 80%? Is rounding to 100% appropriate? 
A5:
(TM II 2011)

Yes, when experimental data shows that the oral absorption rate exceeds 80% then the default value of 100% should be applied. Note that this is for the derivation of AELs and internal exposure levels via the oral route.
4.3.1 Local effects

Q1: 
How is the risk characterisation performed if there are only local effects without any systemic effects?
A1:    The guidance “Risk Characterisation for local effects including sensitization” was accepted by the TM II 2013. ECHA has revised the document and has launched a public consultation to receive comments from MSCAs and accredited stakeholders.

4.3.2 PT 14 

Q1: 
Which studies can be used in setting the acute AEL for anticoagulant rodenticides?
A1: 
(TM II 2007)

The general problem in selecting the appropriate study for anticoagulants is that, in general, acute studies are not suitable for setting AELs due to the cumulative effect of anticoagulants. In terms of exposure and study duration, teratogenicity studies in the existing dossiers have been more relevant for AEL setting, and the developmental study in the most sensitive species should be used. 
Q2: 
If subchronic studies are used for chronic scenarios of anticoagulant rodenticides, will an extra assessment factor be needed? Which AF would then be appropriate?

A2: 
(TM I 2007)

The AF will depend on the available data set, and the decision will have to be made case by case. If an extra AF is concluded to be necessary, a factor of 3 is considered sufficient to provide safe margins to cover for the use of subchronic studies for chronic exposure scenarios.
Q3:
Is there an agreement on using an extra AF for anti-vitamin K (AVK) anticoagulants for the severity of the effect?
A3:
(TM III 2006)

An extra AF of 3 will be used for all AVKs, while it was recognised that this factor is not scientifically derived.
4.3.3 Pyrethroids
Q1: 
How should the systemic AELs be derived for pyrethroids, given that there is extensive first pass metabolism following oral administration?
A1: 
(TM III 2009)

When appropriate data exists for dermal and inhalation routes, this data should be used to derive route-specific systemic AELs, rather than using oral data and route-to-route extrapolation. Extrapolation would be problematic due to extensive hepatic first-pass metabolism. 

This approach requires that 1) appropriate route-specific data is available, and 2) large first-pass metabolism is demonstrated or likely.
4.4 Risk mitigation and restrictions
Q1: 
Should application by spraying be allowed for non-professionals, as this may result in high exposure levels?

A1: 
(TM II 2007)

If the exposure assessment and risk characterisation reveal no risk for the non-professional user, spraying can be allowed – keeping in mind that no PPE can be required for non-professionals. Should any PPE be required for safe use, then use by non-professionals will not be allowed (as stated in Annex 6 of the Directive 98/8/EC, p.73 as a general condition for authorisation).

This decision was endorsed by the 26th CA meeting.

4.5 CMR properties
Q1: 
If a substance is classified as CMR, is it possible to allow the use for general public?

A1: 
(TM III 2007)

This is not possible as the BPD Article 5 (2) clearly indicates that CMR substances cannot be authorised for marketing to the general public or for use by the general public (taking into account the concentration limits). 
5 Environment
5.1 Effect Assessment
Q1:
How to derive the PNECmicroorganisms for active substances where the EC50 values exceed the water solubility?
A1:
(TM III 2005, TM I 2006, TM II 2006)

If significant inhibition is observed in the test, when concentrations higher than the water solubility are used, the result is used to derive a PNECmicroorganisms. If no inhibition is observed at the highest test concentration, the NOEC is set equal to the water solubility which is subsequently used to derive the PNECmicroorganisms. If then a risk is indicated the assessment should be refined.
Q2:
When do ecotoxicological test results with soil organisms have to be corrected to the standard soil with an organic matter content of 3.4%?

A2:
(TM II 2006)

All effect concentrations from earthworms, terrestrial plants and terrestrial microorganisms should be converted to the TGD standard organic matter before choosing one effect value for derivation of PNEC.
Q3:
PNECsoil derivation 
Q3a:
Can the test with plants described in OECD TG 208 be considered as a short or long term test?

A3a:
(TM II 2006, TM II 2008, TM IV 2008, TM IV 2012)
Different interpretations exist on whether this test can be considered as a short or a long term study. The study is in principle a short-term study; however, it was decided that it also can be considered a long-term study under certain circumstances, provided that in addition to the EC50 also a NOEC/EC10 was derived from this test. Depending on the sensitivity of plants compared to other taxonomic groups when comparing L(E)C50 values, different assessment factors to derive the PNECsoil shall be chosen (for details please see Q3c and A3c). 

Q3b:
Can the assessment factor for the derivation of the PNECsoil be lowered from 1000 to 100 when only data are available for micro-organisms and acute data for earthworms, but no data for plants, thus it is unknown what the most sensitive species is?
A3b:
 (TM I 2007, TM II 2007, TM IV 2012):
Application of an Assessment Factor of 100 instead of 1000 is only possible when effect data for three different species (i.e. micro-organisms, earthworms and plants) are available and therefore the most sensitive species can be established (for details please see Q3c and A3c).

In specific situations, and on a case by case basis, when the necessary data to establish the most sensitive species is available from a very similar compound as the active substance under consideration, and can be extrapolated, than these data can be used to lower the Assessment Factor to 100
Q3c:
Choice of AF for PNECsoil derivation

A3c:
(TM I 2013):
If test results are available for:

· Microorganisms (28 days EC50 and NOEC/EC10)

· Plants (EC50 and NOEC/EC10 according to e.g OECD 208)

· Earthworms (14 days LC50 and 56 days NOEC/EC10)
Three different situations can be distinguished with respect to PNECderivation and the choice of the AF:

1. Acutely, plants are not the most sensitive species (EC50 significantly * higher than L(E)C50 for microorgansims and/or earthworms): An AF of 10 should be applied to the lowest NOEC/EC10 for either microorganisms, plants or earthworms.
2. Acutely, plants are the most sensitive species but the plant EC50 is significantly higher than the NOEC/EC10 from either the microorganism or the long-term earthworm study: An AF of 50 should be applied to the lowest NOEC/EC10 for earthworm or microorganism.

3. Acutely, plants are the most sensitive species and the plant EC50 is significantly lower than the NOECs/EC10 from the microorganism and the long-term earthworm study: An AF of 100 should be applied to the lowest L(E)C50 (in analogy to the PNEC derivation for the aquatic compartment).

* Endpoints are considered not to be significantly different when the sensitivity difference is within a factor of less than 10 (according to TGD).

These assessment factors can be reduced if further testing on chronic toxicity to plants, e.g. according to ISO standard 22030:2005 on determining the inhibition of the growth and reproductive capabilities of higher plants, becomes available.

Q4:
If effect results (e.g. NOEC values) are expressed as a.s./ha, where should the recalculations be presented in the CAR?

A4:
(TM II and TM III 2006)
Any recalculations necessary for the effects assessment should be explained and performed in the effects assessment section in Document II of the CA report. Consequently, conversion of a test result expressed as a.s./ha to for example mg/kg shall be presented in Document II. If information on test conditions (i.e. soil density, structure, type of soil, etc) is available, then this should be used for the recalculation to mg/kg. If no information can be derived from the test, a default soil depth of 10 cm and soil density of 1500 kg/m³ dry soil should be used. The original expression of the study results will be maintained in DOC III.

In specific situations, and on a case by case basis, when the necessary data to establish the most sensitive species is available from a very similar compound as the active substance under consideration, and can be extrapolated, than these data can be used to lower the Assessment Factor to 100

Q6:
How should normalisation to default organic matter be performed for freshly deposited sediment?
A6:
(TM II 06, TM I 07)

Normalisation to default organic matter is not foreseen in the TGD for sediment studies. However, it should be clearly indicated in the CAR whether the organic matter content in the presented sediment studies are in line with the guidance, or strongly deviates from it, since this may influence the quality of the study. Additionally, calculation of dry weight to wet weight should be performed using the corresponding factor of suspended solids (4.6), which can be found in the EUSES manual.

Q7:
Can freshwater data be used for the derivation of a PNEC for marine systems?

A7:
(TM I 2007, TM I 2008)
For the derivation of a PNEC for marine systems the available toxicity data for freshwater and saltwater organisms can in certain cases be pooled (as explained in Section 4.3.1.2 of the TGD). Before pooling these data the differences in sensitivity have to be considered: in general if the difference is more than a factor 10 the data cannot be pooled. In addition, the mode of action of the substance under evaluation has to be considered.

Additional information can be found in the UK Defra funded research project "Addressing interspecific variation in sensitivity and the potential to reduce this in ecotoxicological risk assessments". The project addressed the issue of differences in toxicity between marine and freshwater aquatic invertebrates. 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=9596#RelatedDocuments
A7.I:
(Point 3b.9, TM III2012)
The improvement of ecotoxicity data through the pooling of marine and aquatic freshwater ecotoxicity data is possible for PNECaqua and PNECmarine. Pooling of available marine and freshwater ecotoxicity data for derivation of the freshwater PNEC is possible as long as the species sensitivity between freshwater and marine organisms is within a factor of 10.
Q8:
How shall data be treated if there is more than one test result available for the same species?

A8:
(TM III 2007)

The TGD states that if the same species is tested on the same endpoint with the same test duration, the geometric mean value should be used for the derivation of the PNEC (see section 3.3.1.1 from the TGD). However, "prior to calculating the geometric mean an analysis of test conditions must be carried out in order to find out why differences in response were present”. Differences in the test design (static, flow-through, analytical monitoring, etc..) may influence the result of a study and thus may limit the possibility to derive a geometric mean value.

Q9: 
Are additional studies with plants required for the evaluation of the a.s. if the information available from the DAR submitted under the pesticides EU framework indicates that plants are not the most sensitive taxonomic group?
A9:
(TM IV 07)

If information submitted under the pesticides EU framework indicates that plants are not the most sensitive taxonomic group, there is no need to require a new study with plants for the evaluation of the a.s.
Q10:
How should the environmental effects assessments for substances that rapidly degrade be performed?
A10:
The following guidance document was endorsed at the 29th CA meeting:
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Q11:
When are tests on bees and/or beneficial arthropods required in the environmental risk assessment?

A11:
(TM I 2008)

With respect to the data requirement for bees and non-target arthropods (NTA) tests are required only in case of large scale-outdoor applications like fogging (e.g. products against mosquitoes for human health reasons).

Additionally, for neonicotinoid substances exposure to bees should also be quantified. When no data is available, a qualitative assessment should be performed. 
Q12:
How is the risk assessment for bees performed?

At the moment no method is available for biocides on how to perform the risk assessment for bees. The method applied under the Pesticides EU framework is not directly applicable. However, if tests on bees are performed, or are available, these could be use for a qualitative risk assessment if exposure pattern is comparable. Based on the outcome of these tests risk mitigation measures can be considered.
Q13:
How is the risk assessment for non-target arthropods performed?

At the moment no method is available for biocides on how to perform the risk assessment on non-target arthropods. The method applied under the pesticides EU framework is not directly applicable. However, if tests on non-target arthropods are performed, or are available, these could be use for a qualitative risk assessment if exposure pattern is comparable. If tests on non-target arthropods have to be performed, tests on soil dwelling organisms like springtails are preferred.
Q14:
Can efficacy data on target species be used to derive an effect value for PNEC derivation in the environmental risk assessment?

A14:
(TM III 08)

Information from efficacy tests can be used to define the potentially most sensitive taxonomic group, which may trigger a need for additional information. However, ecotoxicological data cannot be substituted with results from efficacy tests due to the specific design of these tests.
Q15:
Should both the experimentally derived and estimated BCF value be included in the CAR?

A15:
(TM IV 2008)

Both, the estimated (applying QSARs recommended in the TGD) and the experimental results for the BCF values should be presented in the CAR.
Q16: How to deal with studies with terrestrial microorganisms that were performed using the PPP design (2 test concentrations with a control)
A16:
(TM II 09)

Tests using the PSM design (two test concentrations with a control) can be used for the environmental risk assessment of biocides in special circumstances. First, a statistical evaluation (student t-test) of difference of the test concentrations to the control is conducted. If no statistical difference is found in both tested concentrations the highest concentration can be used as NOEC. If a statistical difference is analysed and the effect is >15% no NOEC can be derived. The test cannot be used for assessment under the BPD and, if the test is critical fort he assessment, a new test using a 5 concentrations needs to be requested. If in at least one concentration no statistical difference from the control is found and the effect value is </= 15% the concentration is the NOEC. The NOEC micro-organisms can be used to derive the PNEC soil by using an AF of 100 even if no other NOEC's for soil organisms are available. 

Q17:
 How to derive a PNEC from studies with no effects at the highest test concentration
A17:
(TM IV 2009)

When there are no effects at the highest test concentration "≥" symbol should be used for expressing the effect value. If a PNEC value is to be derived from such a value, PNEC should be equal (=) to that value including the assessment factor (AF).

5.2 Environmental exposure assessment
5.2.1 General issues

Q1: 
Can the default market share values which are used in several ESDs be refined? In which cases can we accept lower/other values than the indicated market share values in the ESD’s?

A1: 
(TM III 04)
The default market share value may be overruled and replaced by other values if the applicant can justify this by market data, providing historical data and including some projections in the future. 

(TM III 08)


The already agreed market share factors in several ESDs shall be used, where justified deviation is possible. For the remaining product types a market share factor shall be agreed upon, where relevant.

· For disinfectants the emission rate to water used for risk assessment entails a market share of disinfectant (Fpenetr). By default this factor is set at 50%.

· For antifouling substances the default value is 90%. When justified, the applicant can deviate from the default.

Q2:
Can the persistence categories in soil from the PPP be used in the CAR?
A2:
(TM III 05)
The PPP categories on the categorisation of persistence in soil shall not be used neither other categories, for example on mobility, in the CAR.
Q3: 
What is the best method to calculate the concentration in the STP effluent?

A3: 
(TM I 2011)


The EUSES/Simple Treat method instead of the Table mentioned in the TGD II, Appendix II should be preferred to calculate the PEC in a Sewage Treatment Plant. 

5.2.2 Degradation

Q1:
When should indirect photolysis be considered? 
A1:
(TM I 2005)

The TNsG on Data Requirement shows ambiguity in the content of information required to address the data requirement ‘Phototransformation in water including identity of the products of transformation [Ann.IIA, VII.7.6.2.2]’ (see point 7.1.1.1.2 in Chapter 2 of the TNsG). The ambiguity arises from a consideration of the content of the guidelines. The test guidelines SETAC procedures (SETAC 1995), US-EPA guideline OPPTS 835.2210 (US-EPA, 1998), OECD Guidance Document (OECD 1997) all detail procedures for performing experiments to determine the rate of direct photolysis in water by sunlight, whereas the draft OECD guideline (Phototransformation of Chemicals in Water - Direct and Indirect Photolysis, August 2000) additionally details a two tier test scheme for indirect aqueous photolysis as well.

Direct photolysis involves the transformation of a chemical resulting from the direct absorption of a solar photon whereas indirect photolysis can involve either the transformation of a chemical due to energy transfer from naturally occurring photosensitisers in electronically excited states or transformation of a chemical due to reactions with transient oxidants such as hydroxyl radicals, molecular oxygen in a singlet electronic state and peroxy radicals. 

Therefore in order to assess the contribution of photochemical degradation processes in water to the fate of the active substance, both direct and indirect aqueous photolysis needs to be considered. In the Technical Guidance Document on Risk Assessment, Part II, Chapter 2, Section 2.3.6.2 it is commented that, ‘Indirect processes like photo-sensitisation or reaction with oxygen transients (1O2, OH- radicals, ROO-radicals) may significantly contribute to the overall breakdown rate.’ However, it is also stated that ‘Indirect (sensitised) photochemical reactions should only be included in the overall breakdown rate if there is clear evidence that this pathway is not of minor importance compared to other processes and its effectiveness can be quantified.’

Consequently, a consideration of the rate of indirect aqueous photolysis should be included in cases where the rates of other aqueous degradation processes (hydrolysis, biodegradation, direct photolysis) are slow. QSARs to estimate the indirect photolysis rate may be relevant.

Q2: 
Do DT50 values have to be converted to a standard temperature? 

A2:
(TM IV 07)

As stated in the TGD, Part II, §2.3.6.1 and Table 5 "Definition of the standard environmental characteristics", DT50 values shall be normalised to 12°C for all compartments, except for the marine water compartment, where normalisation should be performed for a standard temperature of 9°C. 
Q3: 
Which DT50 value is to be used when multiple study results are available? (worst case value vs. geometric mean)

A3:
(TM IV 07, TMIV 2012)


According to the Draft Guidance Document on the information requirements for Biocidal products Regulation (EU No 528/2012), if up three DT50-values from different water-sediment or soil systems are available, the worst case value will be used whereas when more than three DT50-values for the respective compartment are available then the geometric mean will be used. 

Additional information can be also found in the following document:


http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides/doc/TNsG/Guidance_degradation_sorption_groundwater_assessment.pdf
Q4:
Can a water-sediment simulation study be considered instead of a STP simulation test, for the refinement of exposure of non-biodegradable substances?

A4:
(TM I 08)

A water-sediment simulation study can be considered as an alternative to a STP simulation test. The resulting DT50 value (biodegradation in water phase, not dissipation) from this test can be used as a worst-case value for degradation in the STP. 
The opposite is not acceptable, i.e. using the DT50 value from a STP simulation test as a substitute for degradation in a water- sediment system.

Additionally the following document was endorsed at the 36th CA meeting
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Q5:
Is the request of simulation studies for not readily biodegradable substances necessary for exposed environmental compartments in order to check Annex I inclusion criteria and detect relevant metabolites, or shall studies only be requested if a risk is identified?

A5:
(TM II 08)


The need for simulation studies with respect to the Annex I inclusion criteria is in principle exposure driven.

Q6:
Should photolysis metabolites be identified in case the active substance under evaluation is readily biodegradable?
A6:
(TM IV 08)
The identification of photolysis metabolites can be waived when the biodegradation rate is faster than the photodegradation rate.


However, it must be checked that:

1. The biodegradation rates are actually faster than the photodegradation rate.
2. That both rates are expressed using a comparable endpoint (mineralization or primary degradation).
3. That the metabolites formed during photolysis tests remained below 50% and were not persistent.

Other information such as exposure of the water compartment, or adsorption might be considered.
Q7:
 How shall the results of an STP simulation study in the environmental exposure assessment be used?

A7: 
(TMIV 2010)

The level of degradation in the STP simulation test can be directly used quantitatively in the exposure assessment and there is no need to revert to the use of the default rate constants from the TGD e.g. for substances that are inherently biodegradable.
5.2.3 PT 06
     Exposure assessment for PT 06

Q1:

Do product formulation and product use have to be evaluated?
A1:
(TM IV 08)


Yes, both phases (product formulation and product use) have to be assessed as illustrated in the figure below.
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Q2:
Which approach should be used for the exposure assessment of PT 06? And which IC/UC category from the TGD has to be used?

A2:
(TM IV 08)


For the product formulation stage the tonnage approach has to be used for the assessment. With regard to the IC/UC category, a worst-case approach based on the proposed uses by the applicant shall be followed. The worst-case approach then would consist of:



 i) considering the uses applied for;


 ii) investigating, for example via a sensitivity analysis using EUSES which IC/UC category leads to the highest emissions;



 iii) assuming the whole tonnage applied for as input value for the assessment.

Q3:
How should the sub-categories and sub-scenarios for PT06 during product use be numbered?
A3:
(TM IV 08)



The following numbering of sub-categories and sub-scenarios should be used:

6.1.
Washing and cleaning fluids and human hygienic products 



6.1.1
Washing and cleaning fluids (human hygienic products)



6.1.2
Washing and cleaning fluids (general) and other detergents

6.2
Paints and coatings (P, N)

6.3
Fluids used in paper, textile and leather production (P)



6.3.1
Fluids used in paper production (P)



6.3.2
Fluids used in textile production (P)



6.3.3
Fluids used leather production (P)

6.4 Metal working fluid



6.4.1
Lubricants (P)



6.4.2
Machine oils (P)

6.5 Fuel

6.6 Glues and adhesives

6.7 Other
If an applicant has identified a use as “6.7 Other”, then the applicant must extensively describe its use and emission routes.
Q4:
Do in-can preservatives used in cosmetics fall into the scope of the BPD?

A4:
(TM I 11)



No, it has been agreed that emissions of in-can preservatives applied to prolong shelf-life of cosmetics for the risk assessment in PT6 is outside of the scope of BPD.

Q5: 
Do emissions from waste disposal of biocidal products have to be evaluated under the BPD? 

A5:
(TM I 11)



It is not necessary for this specific PT. Any disposal issue may be addressed appropriately by the relevant EU and/or national legislation. 

5.2.3.1. PT 6.1. Washing and cleaning fluids, human hygienic products and detergents

Q1:
Which type of risk assessment should be considered? 
A1:
(TM I 11)



For "washing and cleaning fluids" it is not advised to use the worst-case ESD as most appropriate solution. Cumulative risk assessment should be considered. It should be done by summation of all single uses. Or simplified tonnage-based approach (with 100% release to STP for all uses with this emission pathway) could be considered. If this show no risk, detailed calculation will not be necessary. 

Q2:
Which market share factor is to be used?

A2:
(TM I 11)



A market share factor of 0.5 will be used as first tier then, the factor can be refined if supportive data is submitted by the applicant. 

5.2.3.2. 
PT 6.2. Paints and coatings

Q1: Which emission scenarios are more appropriate for the risk assessment evaluation?

A1: (TM I 11)

The general scenarios (e.g. tonnage approach) do not cover all specific emission pathways. Therefore the risk for some environmental compartments may be underestimated (e.g. emission to soil). To overcome this, specific scenarios (e.g. for PT8, PT10 and PT21) selected on a case by case basis should be used. However, it should be kept in mind that in order to use the above mentioned ESD several specific parameters, e.g. theoretical coverage of the paint needed for PT 21, daily flux or fluid application rate needed for PT 8 or 10 , should be provided by the applicant.

Q2:
Are leaching test required?

A2:
(TM I 11)

Leaching tests are not necessary. Assumption that the emission occurs during Time represents the worst-case.
5.2.3.3. PT 6.3 Fluids used in paper, leather and textile production

Paper production
Q1:
Which additional ESDs can be considered for emission calculations?

A1:
(TM I 11)


For paper application several scenarios are available:

· EU – TGD (EC 2003a) IC-12 Pulp, paper and board industry. Assessment of the environmental release of chemicals used in the pulp, paper and board industry. 

· EUBEES (2001) PT 6, 7 and 9 Biocides used as preservatives in paper coating and finishing. Assessment of the environmental release of biocides used in paper coating and finishing. 
· RIVM/NL and FEI/Finland ESD for biocidal products applied in the paper and cardboard industry (Van der Poel and Braunschweiler 2002). This ESD is described in detail in document Harmonisation of Environmental Emission Scenarios for Slimicides (product type 12) EUBEES 2003 (Van der As and Balk 2003)

· OECD (2009) ESD No. 23. Emission Scenario Documents on pulp, paper and board industry. 
Additionally, there are other 3 ESDs concerning paper industry:

· OECD ESD No. 15 (ESD on Kraft Pulp Mills, 2006),

· OECD ESD No. 16 (ESD on Non-integrated Paper Mills, 2006) and 

· OECD ESD No. 17 (ESD on Recovered Paper Mills, 2006). 

However the EUBEES (2001) is the preferred one as first tier. Degree of closure of the water system is not included into calculation in OECD (2009) document. This may overestimate the emission.
Q2:
Which default parameters should be used for the risk assessment if no specific information by the applicant is given?

A2:
(TM I 11) 


The following default values shall be used:

· Qpaper = 449 t/d (according to EUBEES scenario);
· Ffix = 0 (according to EUBEES scenario);
· Fclosure = 75% (value for newsprint according to EUSES scenario).
Concerning the Qactive, the problem is the number of additive types used in a realistic worst-case paper mill: around 20 for stock preparation and 15 for the paper machine, with different concentrations in in-can preservatives. Thus, no default value is proposed; instead it is proposed to deduce the concentration of PT6 substance in these additives using efficacy data. Additives used in paper mills are listed in the ESDs. 
Textiles production
Q1: Which additional ESDs can be considered for emission calculations?

A1:(TM I 11)


For textile production several scenarios are available:

· EU-TGD (EC 2003) IC-13 Textile processing industry;
· EUBEES (2001), Emission scenario document for biocides used as preservatives in textile processing industry (PT 9 and PT 18);
· OECD 2004. Emission scenario document on textile finishing industry.
Q2: Which is the value to be used for the fixation rate (Ffix) for textile in-can preservatives?

A2: (TM I 11)

Active substances in PT6 are not intended to preserve textiles therefore a fixation factor of 0 is proposed as a worst case. 
Q3: Which values are to be used for the calculation of releases from different application steps?
A3: (TM I 11)


The following default values are proposed:

· Qproduct = 20 kg/t of fabric (as product used in textile industry)
· Qactive will be deduced from the efficacy data and the Qproduct. 

· Qfibre 13 t/d of a.s. 
Concerning the fraction of fabric treated with product containing the substance of interest, two different values are proposed, 0.3 (default in ESD) and 1 as a worst case. 

Leather production
Q1: Which additional ESDs can be considered for emission calculations for leather production?

A1: (TM I 11)


For leather in-can preservatives several scenarios are available:

· EU-TGD (EC 2003) IC-7 Leather processing industry;
· EUBEES (2001), Emission scenario document for biocides used as preservatives in textile processing industry (PT 9). 

Q2: Which is the value to be used for the fixation rate (Ffix) for leather in-can preservatives?

A2: (TM I 11)

Active substances in PT6 are not intended to protect leather therefore fixation factor of 0 is proposed as a worst-case.

Q3: Which is the value to be used as Qactive for leather in-can preservatives?

A3: (TM I 2011)

The Qactive cannot be set by default, but it would probably be useful to set a Qtanning products (kg/t leather) which would represent an average quantity of products used for the tanning process. 

5.2.3.4.
 PT 6.4. Metal Working Fluids (MWF)

Q1:
Which additional ESDs can be used to evaluate PT Metal Working Fluids (WMF)?

A1:
(TM I 11)
The ESD for PT13 is the first choice to calculate emission of a.s. used to preserve MWF during shelf-life. Additionally, using the EU-TGD ESD for IC 8 can be considered as a possibility to calculate emissions. Since applicants do not have detailed knowledge concerning the use of the preserved products the worst case agreed for a.s. in PT13 should be used (fraction of concentrate in processed liquid should be 0.2). 
5.2.3.5.
 PT 6.5. Fuels

Q1: 
Which additional ESDs can be used to evaluate PT 6 Fuels?

A1:
(TM I 11)

EU-TGD IC 9 ESD for the Mineral oil and fuel industry (EC 2003a) is proposed as first choice to calculate emission of in-can preservatives of fuels. 

Q2:
Do emissions of fuels have to be calculated if the fuel ends up in an engine?

A2:
(TM I 11)

For fuel ending up in an engine, it is assumed that 100% of the substance will be burnt thus, emissions should not be considered
5.2.3.6.
 PT 6.6. Glues and adhesives

Q1:
Which additional ESDs can be considered for PT 6: Glues and adhesives?

A1: (TM I 11)

The general tonnage scenario and the TGD- scenarios (for glues and adhesives UC 2) can be used. ESD for PT7 should be also considered. 

Q2: 
Which input values should be used to calculate fractions of a.s. reaching the STP if no data is available?

A2:
(TM I 2011)


If no data is available, calculations should be performed using 50%, 10% and 1%.
5.2.4 PT 08

Q1:
How should the PEC surface water be calculated for industrially treated wood or industrial on-site storage?
A1:
(TM I 06; TM II 06; TM III 06)

The emissions from run-off and STP discharge during the application and storage stages of wood treatment shall be added up, in order to calculate the PEC for surface water as these processes occur at the same time in industrial plants. The correction for absorption to suspended matter shall be made where relevant.

Q2:

Is the fence scenario for wood preservatives always required?

A2:

(TM III 05)
The house-scenario is the worst case scenario (for the soil compartment) and would therefore be sufficient. 
Q3:
Which is the house density for the assessment of groundwater contamination resulting from the application to and leaching from houses treated with wood preservatives?
A3:
(TM III 06)

In reference to OECD for PT08  a number of 16 houses per ha has to be used. Each house has an assumed area available for application, and leaching, of 125 m2, which gives a total area of 4375 m2 per hectare. 
Please refer to the following document:
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Q4:
Are two different DT50 values needed, one for TIME 1 and a different one for TIME 2, to calculate PECsoil?


(TM I 07)

A4:
The highest DT50 value should be used to represent the realistic worst case. 

Q5:
Extrapolation of the leaching results to longer time period (TIME 2). How should it be done?
A5:
(TM I 07)

The long term leaching rate (LR) should be calculated based on the last LR measured in the leaching test. When performing these extrapolations it shall be taken into account that the leached amount does not exceed the applied amount of active substance.

Q6:
How is the exposure scenario for Professional in-situ spraying calculated?
A6: 
(TM II 07)
No scenario exists for in situ spraying in the current ESD of the OECD. This scenario has been developed in the revised ESD by the OECD (to be endorsed). 
Q7:

Should the bridge over pond scenario for UC3 be included in the CAR even if this is not proposed as an intended use by the applicant?

A7:
(TM V 07, TM IV 2012, TM I 2013)
The bridge over pond scenario is not used to evaluate the application phase but the use phase, in order to describe the emission pathway into open water bodies, and should therefore be included in the CAR.
However, it should be kept in mind that the current bridge over pond scenario represents a worst case scenario. A new scenario covering the risk from in-situ application (e.g. brushing) as well as the leaching from treated timber near or above static water bodies was developed for the revised PT08 ESD as "Draft revised emissions scenario document for wood preservatives" to be endorsed by the Task Force on Biocides (TFB) and the Task Force on Exposure Assessment (TFEA). This revised scenario should be used for the bridge over pond calculations (1000 m3) in connection to the Annex I inclusion as well as at the product authorisation.
Q8: 
When is the assessment of risks to ground water from on site storage necessary?

A8 :
(TM II 06)
Risks to ground water from on-site storage need to be assessed, even when there is no risk identified for the soil compartment for the industrial scenario since, the leaching behaviour and persistence of a substance might still result in a risk for groundwater.
5.2.5 PT 09
Q1: Which tent density per hectare can be used for PECgroundwater calculations?

A1: At TMIII 2013 it was agreed to consider 150 tents per hectare for groundwater assessment. The number is based on an internet search. If sufficient information of tonnage data is supplied a market share of 0.5 can be applied to the number of tents.
5.2.6 PT 10
Q1: 
Which input values should be used to calculate emissions reaching the STP for the city-scenario in PT10? 

A1: 
(TMIII 10, TM II 2012, TMIV 2012, TMII 13, TMIII 13, TM IV 2013)

The document was developed by NL, TM agreed to endorse the document with minor changes at TM III 2013.  The revised document is incorporated below for its endorsement at TM IV 2013
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Q2: 
Which soil volume should be considered for the countryside house scenario for PT10? 

A2:
(TMIII 10, TM IV 2012) 

-In regard to the soil volume for ESD PT 10, setting "building located in the countryside" the already agreed values for the evaluation of the soil compartment for PT 8 were used. Vsoil(a) and Vsoil(d) based on a soil depth of 0.5 m. 

- For all PT10,products an increased soil volume can be accepted for risk assessment (see RCOM_ENV(No. 49) Competent Authority Report of Nonanoic Acid (PT 10) (11-2012) 7/16.
5.2.7 PT 11

(TM III 2011, TM IV 2013)

Document developed by NL, for discussion and endorsed at TM IV 2013
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5.2.8 PT 12

Q1:
How to address the use and discharge of offshore chemicals from oil platforms?

A1:
(TM II 03)

The CHARM model (developed under OSPAR) is applicable for estimating emissions of slimicides from oil platforms and is recommended in the ESD. 
5.2.9 PT 13



Erratum to ESD PT 13. Use of metalworking fluids and the derivation of "Cwater, i.e. Concentration of the chemical in the untreated sewage water phase of the metalworking fluid"


(TM III 2008)


The erratum stated that log Kow should be used where a Kow value was needed. However, in EUSES 2.1 the correct formula requesting a Kow-value is used. 

Q1:
Which value for the Fraction of the metal working fluid neat solution (i.e. Fconc/water) in the final product used should be applied?

A1:
(TM III 2008)


The applicant has to provide a fraction of the metal working fluids neat solution (i.e. Fconc/water) in the final product.

If such information can not be provided, then a worst-case value for Fconc/water (i.e. 0.2) in order to cover all the metal working processes should be applied.

5.2.10 PT 14

Q1:
Can the default release factor (1% as recommended in EUBEES) to estimate direct releases during application and use of a rodenticide be lowered to 0.1%.

A1:
(TM I 06)


When justified by data on releases of the formulation (e.g. paste formulations), the release factor can be lowered. 

Q2:
Should primary mechanical screening (sieves) of the STP be taken into account for PT 14? Can the PEC in surface water be reduced by a certain factor and if so, what will be the value for that factor?
A2:
(TM I 06, TM III 06)

In a first tier, the ESD shall be followed, implying no removal in a STP. If data is provided, this information can be used in a qualitative way, if a second tier is needed.
Q3:
PNEC oral derivation for the primary and secondary poisoning assessment of anti-coagulant rodenticides

A3:
(Endorsed at the 23rd CA meeting Nov. 2006) 
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5.2.11 PT 18

Q1:
How should the environmental risk assessment for indoor gel bait application be performed?

A1:
(TM I 08)
In case of indoor gel bait application a quantitative environmental risk assessment will have to be performed according to the ESD as a first tier. In a second tier, additional data of measured release factors, area to be cleaned and risk mitigation measures as proposed in the label instructions can be considered. 
Additionally it is proposed that in case of a risk, a back calculation could be performed to estimate the maximum levels resulting in safe use and to subsequently assess the 'realism' of these levels.
Q2:
Size of receiving compartment - Soil depth?

(TM I 08)
A2:
For Annex I inclusion, for the receiving soil compartment a depth of 10 cm in case of no mixing (urban areas) and 20 cm in case of mixing (rural areas) should be used.
Q3:
Nitrogen immission standards to be used for release estimation of insecticides applied in stables and manure storage systems 
A3:
(TM I 08)


It was decided to use the nitrogen immission standards from the EC Nitrates Directive (91/676/EC) of 170 kg N ha-1 yr-1 for all soils (arable land and grassland).
Q4: 
Emission estimation for insecticides for household and professional uses 
A4:
(TM I 10)

Number of houses:

· For outdoor use a number of 2500 households will be used;

· For indoor use a number of 4000 households will be used as default
Surface of a standard house
A surface area of a standard house of 130 m2 is considered as default for general treatment. A wet cleaning zone leading to a release to the STP of 38.5 m2 will be used. 

Number of commercial buildings:
· For the number of commercial buildings 300 will be used as default, for both indoor and outdoor use.
Number of hospitals:
· No separate assessment for hospitals will be included. The number of commercial buildings of 300 is considered to include also hospitals.

Surface of commercial buildings

· For the surface area to be treated for general treatment the default value is 609 m2.
Q5:
Emission estimation for insecticides for households and professional uses: targeted applications
A5:
(TM II 10)


Targeted applications for which default values are available: i) spot treatment or crack and crevice treatment, and ii) barrier treatment;
· Default value for spot or crack and crevice treatment for a domestic house is 2 m2 as stated in the ESD. The default value for barrier treatment for a domestic house is 20 m2 

· The same relation between the treated and total surface for the commercial building as for the domestic house is used. This leads to 9.3 m2 and 93 m2 for spot treatment or crack and crevice treatment and barrier treatment, respectively.

· These values for barrier treatment are corrected for the wet cleaned zone. The wet cleaned zone for a domestic house is 38.5 m2, equal to the surface of the kitchen and bathroom (ConsExpo). This leads to a correction factor of 38.5 / 131 = 0.294. The same factor will be used for commercial buildings. This leads to the following default values for barrier treatment: 5.9 m2 for a domestic house, and 27 m2 for commercial buildings. No correction is applied for spot application.

5.2.12 PT21  
· Consolidated list of technical agreements – Environment


(TM IV2012, TM I 2013, TM II 2013) 
Consolidated PT 21 technical agreements with regard to Environmental Risk Assessment were endorsed by the TM II 2013. 
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5.3 Metabolites
Q4:
When should information on metabolites be required?
 A1:
(TM III 04, TM I 05, TM II 05, TM III 05)

Concerning the risk assessment of metabolites a difference is made between:

· Major metabolite: formed in amounts of ≥10% of the active substance at any time of the degradation studies under consideration;

· Minor metabolite: formed in amounts of <10% of the active substance at any time of the degradation studies under consideration;

· Ecotoxicologically relevant metabolite: a metabolite which poses a higher or comparable risk to aquatic or terrestrial organisms as the active substance. 

Fate and ecotoxicological studies are required for all major metabolites and a risk assessment should be performed. Furthermore, the ‘specifics’ of biocides should be taken into account.

Q2:
Should a sediment risk assessment performed for metabolites? 

A2:
(TM II 06)
The TM concluded that the TGD should be followed on this issue with the exception of cases where an influence on sediment may be observed.

According to the TGD, substances with a Koc value less than 500 are not likely to adsorb to sediment and to avoid extensive testing of chemicals it should not trigger a sediment effects test. 
5.4 Groundwater

Q1: What groundwater concentration limits should be applied to single biocide active substance, metabolites and mixtures (e.g. when the active substance is defined as a mixture block)?

A1: (TMIV 2011, TM IV 2012, TM I 2013)

For single biocidal active substances the limit of 0.1 µg/l 
 should always be applied in groundwater. This is an absolute trigger, and no risk assessment or relevance assessment of active substance concentrations above this limit is ever possible. The 0.1 µg/l should also be applied to all metabolites in a tiered assessment scheme. Any metabolites predicted to occur above the 0.1 µg/l should be assessed with regards to their relevance according to the existing PPP SANCO/221/2000 rev.10 (2003). Where a metabolite is determined to be relevant according to this guidance, the 0.1 µg/l or a lower concentration due to its toxicological properties, must be strictly applied just as it is for a biocide active substance (i.e. no risk assessment of a relevant metabolite above 0.1 µg/l is ever possible). For metabolites shown to be non-relevant according to the tiered SANCO guidance, a final drinking water risk assessment may be required to demonstrate the acceptability of non-relevant metabolite concentrations above the 0.1 µg/l 
.

The 0.1 µg/l limit should also apply to all individual fractions of a biocidal active substance mixture or mixture block, when these individual fractions are separately quantified with regard to groundwater contamination potential. Additionally for a mixture or block group of biocide active substances, the higher 0.5 µg/l limit should apply to the total mixture concentration predicted in groundwater. For mixtures of metabolites formed from active substance mixture or mixture blocks, the same approach as applied to individual metabolites should apply. The 0.1 µg/l limit (for individual metabolites) and the 0.5 µg/l (for total metabolite mixture concentrations) should both be applied at the first tier. Where either of these limits is exceeded, the PPP SANCO guidance on relevance of metabolites should be applied.
6 Micro-organisms
Q1: 
To which taxonomical level does the identity of a micro-organism have to be specified? Can a specified taxonomical group be included in Annex I? 
A1: 
(TM III 2009)

The Annex I inclusion should be for a specified strain, and the method of analysis should be provided for unequivocal identification at the strain level. For specific reasons and with proper justifications, this requirement might not be applicable for some micro-organisms.

Q2: 
Which units should be used in expressing the amount or the content of micro-organism? There are different possibilities like IU, cfu and viable spores, and these are not interchangeable.
A2: 
(TM III 2009)

When international units (IU) are applicable (e.g. for bacillus), the amount (content) of micro-organism should ideally be expressed both as 1) IU which is related to efficacy and 2) either colony forming units (cfu) or the number of viable spores. There is no direct relation between these units.
Q3: 
Are five batches always required in the 5-batch analysis? What information has to be included?
A3: 
(TM III 2009)

5 batches are normally required for the 5-batch analysis, but with proper justification, it could be sufficient to provide 3 batches. 
The following aspects should be considered in deciding the information that is concluded necessary, taking into account the nature of the micro-organism and possible contaminants:

a. IU and cfu

b. Efficacy-related protoxin protein levels

c. Absence of relevant entero-, endo- and exotoxins that may cause food poisonings

d. Absence of cytolytic proteins 

e. Any other element relevant for human toxicology (e.g. presence of harmful bacteria like Bacillus anthracis).
Q4: 
Is human exposure assessment always necessary, considering that there is no methodology available for a proper exposure assessment of micro-organisms? Could this be waived when the micro-organism is not infective, pathogenic or toxic to humans?
A4: 
(TM III 2009)

Human exposure assessment will always be performed. Waiving on the above mentioned grounds is not acceptable because it might never be possible to conclude that a micro-organism is not a potential human pathogen. Even baker’s yeast can be pathogenic for immunodeficient humans.

Q5: 
Is it necessary to provide information on transfer of antibiotic resistence from one strain to another?
A5: 
(TM III 2009)

The possibility of transfer of antibiotic resistence from one strain to another should always be considered and mentioned in the CAR of a micro-organism. Further testing will not be required unless a real need for that is recognised. 
Appendices
Sources of additional information:
Directly relevant for the Biocides Review Programme:
JRC 

http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides
DG Environment



http://ec.europa.eu/environment/biocides/index.htm
CircaBC






https://circabc.europa.eu/faces/jsp/extension/wai/navigation/container.jsp 
Human exposure to biocides:

HSE Web Communities




http://webcommunities.hse.gov.uk/ 
European Union:
EU legislation





http://eur-lex.europa.eu/ 
EU book shop





http://bookshop.europa.eu/ 
REACH:
REACH Navigator (guidance)



http://guidance.echa.europa.eu/ 
ECHA






http://echa.europa.eu/ 
REACH FAQ





http://echa.europa.eu/reach/faq_en.asp
International chemicals assessment:

International Programme on Chemical Safety

http://www.who.int/ipcs/en/ 
JMPR - Monographs & Evaluations


http://www.inchem.org/pages/jmpr.html 
OECD Database on Pesticide/Biocide Reviews

http://www2.oecd.org/pestdata/index.asp 

Pesticides:

Pesticides draft assessment reports (EFSA)

http://dar.efsa.europa.eu/dar-web/provision 
EFSA






http://www.efsa.europa.eu/ 
EU Pesticide MRLs Database 


http://ec.europa.eu/sanco_pesticides/public/index.cfm 

US EPA






http://www.epa.gov/pesticides/index.htm 
Abbreviations
ADI 

Acceptable Daily Intake

AEL

Acceptable Exposure Level

AF 

Assessment Factor

AOEL

Acceptable Operator Exposure Level

ARfD 

Acute Reference Dose

AVK

Anti-Vitamin K

BEAT

Bayesian Exposure Assessment Toolkit

BPD 

Biocidal Products Directive

bw 

body weight

CA

Competent Authority

CAR

Competent Authority Report

CMR

Carcinogenic, Mutagenic, Reprotoxic

CNS 

Central Nervous System

COM

European Commission, including also JRC
EFSA

European Food Safety Authority

EINECS 

European inventory of existing commercial substances

ELINCS 

European list of notified chemical substances

ESD

Emission Scenario Document

GLP 

Good Laboratory Practice

HEEG

Human Exposure Expert Group

ip 

intra-peritoneal

IUCLID 

International Uniform Chemical Information Database

iv 

intra-venous

JRC

Joint Research Centre

LC50 

Lethal Concentration, median

LD50 

Lethal dose, median; dosis letalis media
LOAEC 

Lowest Observable Adverse Effect Concentration

LOAEL 

Lowest Observable Adverse Effect Level

LOD 

Limit Of Detection

LOEC 

Lowest Observable Effect Concentration

LOEL 

Lowest Observable Effect Level

LOEP

Listing Of End Points

MOE 

Margin Of Exposure

MOS 

Margin Of Safety

MOTA

Manual of Technical Agreements
MRL 

Maximum Residue Level or Limit

MS

Member State

NOAEC 

no observed adverse effect concentration

NOAEL 

no observed adverse effect level

NOEC 

no observed effect concentration

NOEL 

no observed effect level

POP 

persistent organic pollutants

PPE 

personal protective equipment

ppm 

parts per million (10-6)

PPP 

plant protection product

PT

Product Type (and also Portugal)

(Q)SAR 

Quantitative Structure-Activity Relationship

RMM

risk mitigation measures

RMS

Rapporteur Member State

SOP

Standard Operating Procedures

TGD

Technical Guidance Document

TM

Technical Meeting

TNsG

Technical Notes for Guidance

 





 








� A substance is considered volatile when its vapour pressure is > 1 x 10-2 Pa at 20 °C (this is also considered “significant vapour pressure”). Highly volatile substances are those with a vapour pressure > 25 KPa (or a boiling point below 50 °C) and substances with low volatility have a vapour pressure < 0.5 KPa (or a boiling point above 150 °C). For more information, see TGD on Risk Assessment, Part I, p. 258 and Appendix V, p. 285.


�  Note that for some substances a lower limit than 0.1μg/l may be set on the basis of, for example, toxicological data.  In these situations the 0.1μg/l limit should be replaced with the lower toxicological limit when applying the guidance above.    





�  According to the TM I 2013 discussion, DE and DK express some reservations, regarding the final drinking water risk assessment for metabolites.
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FOREWORD 


This guidance document is part of the OECD effort to provide guidance for assessing the hazards 
of chemical substances while gaining efficiencies and improving animal welfare. The approach described 
in this guidance document is to consider closely related chemicals as a group, or category, rather than as 
individual chemicals.  In the category approach, not every chemical needs to be tested for every endpoint.  
Rather, the overall data for that category must prove adequate to support a hazard assessment.  The overall 
data set must allow the estimation of the hazard for the untested endpoints. 


Although this approach has been used on an ad hoc basis in many regulatory programmes for 
many years, a guidance document was first developed by the US-EPA in support of the US HPV Challenge 
Program in 1998. The same guidance document was also inserted into the OECD Manual for Investigation 
of HPV Chemicals. Since then the guidance has evolved continuously based on experience with the 
approach within the OECD HPV Chemicals Programme as well as national/regional regulatory and 
voluntary frameworks. The publication of this guidance document in the Series on Testing and Assessment 
of the OECD Environment, Health and Safety Publications is aimed at improving the visibility of this 
approach and at recommending its wider use. It is nevertheless recognised that the technique of assessing 
groups of substances is an evolving field and that continuous revisions of this guidance document is 
envisaged. Furthermore, due to the evolving nature of the approach as well as its complexity, early 
consultations between industry and authorities is recommended when using it for regulatory purposes. 


The guidance first explains what a category is and relevant concepts that will enable the 
document to be better read (Chapter 2). In this chapter the mechanistic basis for categories is explained and 
the advantages derived from using a category described. Chapter 2 also describes the close relationship that 
exists between (Q)SAR and categories, both in terms of the concepts and in the use of (Q)SAR for data 
evaluation and gap-filling. Chapter 3 describes the main approaches that are used for data gap filling: read-
across, trend analysis and QSARs. While Chapters 2 and 3 provide explanations on the scientific and 
methodological background of the analogue and category approaches, respectively, Chapters 4-7 focus 
more on practical aspects for forming and documenting analogue and chemical category approaches. 
Separate chapters (4 and 5) were elaborated to provide guidance on stepwise procedures for analogue read-
across and chemical categories, so that the guidance document can be used in a �modular� fashion, making 
it possible to use parts of the guidance only. Therefore a number of repetitions of texts were also necessary. 
Chapter 6 elaborates on some specific issues that need to be addressed with specific types of categories. 
Finally, in Chapter 7, a Category Reporting Format is proposed as a tool for documenting chemical 
categories. 
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CHAPTER 1.  INTRODUCTION 


There are many national, regional and international programmes � either regulatory or voluntary 
� to assess the hazards or risks of chemical substances to humans and the environment. The first step in 
making a hazard assessment of a substance is to ensure that there is adequate information on each of the 
endpoints. If adequate information is not available then additional data is needed to complete the dataset 
for this substance. 


For reasons of resources and animal welfare, it is important to limit the number of tests to be 
conducted, where this is scientifically justifiable. One approach is to consider closely related chemicals as 
a group, or chemical category, rather than as individual chemicals. In the category approach, not every 
chemical needs to be tested for every required endpoint. Rather, the data for chemicals and endpoints that 
have been tested are used to estimate the corresponding properties for the untested chemicals and 
endpoints. The overall category data and rationale need be adequate to support a screening-level hazard 
assessment.  


Another approach to limiting animal testing is to use an analogue approach1 where comparisons 
are made between a very limited number of chemicals. Endpoint information for one chemical is used to 
predict the same endpoint for another chemical, which is considered to be �similar� in some way (usually 
on the basis of structural similarity and similar properties and/or activities). This simple approach is 
generally open to more uncertainty than the broader category approach. 


An additional advantage of a chemical category assessment approach is that identification of 
consistent patterns of effects within a category in itself increases confidence in the reliability of the results 
for all the individual substances in the category, compared to evaluation of data purely on a substance-by-
substance basis.  


All assessments should be reviewed and updated as new information is generated, because 
category assessments are often complex and experience in forming and assessing categories is growing.  
Therefore, periodic review and update of category assessments provides a means of incorporating new 
information, re-affirming or strengthening the scientific basis of the original premise for the category, and 
ensuring that the methodology associated with category assessments is continually improved. There may 
be cases where new information is generated for a category member which calls the category justification 
into question. In such cases, the category should be re-evaluated and may need to be re-constructed (further 
guidance is available in Chapter 5)  


This document has been developed based on existing cases involving chemical categories 
assessed within the OECD HPV Chemicals Programme, the US HPV Challenge Programme, the EU 
Existing Substances Programme, the EU activity on classification and labelling, guidance issued under the 


                                                           
1 In this document, the term �analogue approach� is used to describe the assessment of small numbers of similar 


chemicals and �read-across� to describe a way of filling data gaps. 
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US HPV Challenge Programme and other US EPA programmes as well as for the EU REACH legislation, 
and on the experience gained from the OECD Workshop on the development and use of chemical 
categories held in January 2004. Furthermore, this document addresses the actual formation of categories 
for test plan and hazard assessment purposes, and it makes some preliminary suggestions about 
presentation. The document will need to be updated as further experience is gained.  


The regulatory application of QSAR methods for providing data for specific endpoints is outside 
of the scope of this document and can be found in the following documents: 


• Section 3.3 of the OECD Manual for Investigation of HPV Chemicals provides guidance on the 
use of SAR in the HPV Chemicals Programme (OECD, 2007b) 


• an OECD Report on the Regulatory Uses and Applications in OECD Member Countries of 
(Q)SAR Models in the Assessment of New and Existing Chemicals (OECD, 2006a) summarises 
the experience of OECD member countries with QSAR applications 


• an OECD report on the principles for the validation, for regulatory purposes, of (Q)SAR models 
(OECD, 2004) and an accompanying OECD guidance document (OECD, 2007a). 
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CHAPTER 2.   EXPLANATION OF THE CHEMICAL CATEGORY APPROACH  


2.1 Introduction 


In this guidance document, the terms category approach and analogue approach are used to 
describe techniques for grouping chemicals, whilst the term read-across is reserved for a technique of 
filling data gaps in either approach. A chemical category is a group of chemicals whose physico-chemical 
and human health and/or environmental toxicological properties and/or environmental fate properties are 
likely to be similar or follow a regular pattern as a result of structural similarity (or other similarity 
characteristic). In principle, more members are generally present in a chemical category, enabling the 
detection of trends across endpoints. As the number of possible chemicals being grouped into a category 
increases, the potential for developing hypotheses for specific endpoints and making generalisations about 
the trends within the category will also increase, and hence increase the robustness of the evaluation. The 
term analogue approach is used when the grouping is based on a very limited number of chemicals, where 
trends in properties are not apparent.Categories of chemicals are selected based on the hypothesis that the 
properties of a series of chemicals with common structural features will show coherent trends in their 
physicochemical properties, and more importantly, in their toxicological (human health/ecotoxicity) effects 
or environmental fate properties. Common behaviour or consistent trends are generally associated with a 
common underlying mechanism of action, or where a mechanism of action exhibits intensity changes in a 
consistent manner across the different members of a category.  


The use of a category approach will mean that it is possible to identify properties which are 
common to at least some members of the category. The approach also provides a basis on which to identify 
possible trends in properties across the category. As a result, it is possible to extend the use of measured 
data to similar untested chemicals, and reliable estimates that are adequate for classification and labelling 
and/or risk assessment can be made without further testing. In addition, knowledge of the expected effects 
of the category together with information on use and exposure will help in deciding not only whether 
additional testing is needed, but also the nature and scope of any testing that needs to be carried out. 


The assessment of chemicals by using a category approach differs from the approach of assessing 
them on an individual basis, since the effects of the individual chemicals within a category are assessed on 
the basis of the evaluation of the category as a whole, rather than based on measured data for any one 
particular substance alone. For a category member that lacks data for an endpoint, the data gap can be filled 
in a number of ways, including by read-across from one or more other category members. In some 
circumstances, it may only be necessary to use data from one category member using read-across 
principles to adequately characterize the member lacking data. The category approach is important since it 
provides an alternative to testing individual substances and as a result should lead to a decrease in the use 
of animal testing.  


 







 ENV/JM/MONO(2007)28 


 19


2.2 Benefits of the chemical category approach  


Assessment of a large number of chemicals as a category can be more efficient and accurate than 
assessment of single compounds for a number of reasons:  


a) data from one or more chemicals can be interpolated or extrapolated to other chemicals, reducing 
the need to test for every endpoint for every chemical; 


b) since existing data can be applied to additional chemicals without the need for additional testing, 
the use of animal testing is reduced; 


c) the category evaluation is based on a greater body of data than on data on a single compound; 
d) the identification of compounds as members of a category provides an insight into the potential 


effects of the compounds that might otherwise be overlooked; 
e) the use of a category approach may also provide significant advantages in the evaluation of 


compounds that are often considered as �difficult�, in the sense that they can present technical 
difficulties when carrying out standard test protocols (examples are given in Hart J, 2007; Comber 
M & Simpson B, 2007); 


f) the approach provides a valuable tool in cases where animal models do not always reliably predict 
effects on humans (examples are given in Hart J, 2007), 


g) in most cases, category testing can be completed earlier than individual tests for each chemical that 
requires notification, submission or inclusion, 


h) in order to gain future efficiencies, category proposals may be expanded via the inclusions of 
chemicals that may be addressed under various global programs, 


i) in the category approach, not every chemical needs to be tested for every endpoint. Rather, the 
overall data for that category must prove adequate to support a hazard assessment. The overall data 
set must allow the estimation of the hazard for the missing data points,  


j) a category approach allows for better consideration of the biological plausibility of grouping the 
chemicals within a category.  


 
Use of a category approach can also provide significant efficiencies and benefits when 


identifying data gaps and filling data needs that are ultimately deemed necessary. A category test plan is 
designed to provide information to characterise the group as a whole rather than to fill every data point for 
every chemical in the category. This reflects an approach that is more efficient from a testing perspective 
than test plans for obtaining data on individual chemicals of commercial interest. A knowledge of the 
expected biological effects of the category will be helpful in deciding not only whether testing is needed, 
but also the nature and scope of the test to be carried out. Where confirmation is sought that an individual 
category member does not have a particular property (e.g. acute oral toxicity), a simple limit test might be 
adequate to provide the necessary confirmation. Where an individual category member is expected to have 
an effect (e.g. skin irritation or corrosion), a simple in vitro test might provide adequate confirmation of the 
predicted effect. 


Another benefit of using a category approach is that this approach allows for an evaluation of the 
biological basis for the effects seen in a group of chemicals within a category. When it is known that 
members of a chemical category share a presumed common mechanism of action, the confidence in the 
category is significantly greater than that associated with the use of a read-across approach to fill data gaps. 
This confidence increases with increasing numbers of chemicals included in the category. For a large 
category2, both the presence and absence of certain hazards, as well as the trend of an effect across a 
category, can be identified. This provides a basis on which the properties of individual members of the 
                                                           
2 Based on the current experience within the OECD HPV Chemicals Programme, any category with more than 10 members is a 


large category. 
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category can be identified with the necessary confidence. For more limited comparisons, particularly with 
chemicals containing multiple functional groups, it is harder to obtain the same level of confidence. A 
category approach can provide significant advantages compared to the read-across techniques for filling 
data gaps, in that it is possible to analyse trends in properties. Read-across techniques between chemical 
analogues have been extensively used (e.g. within the OECD HPV Chemicals Programme, the EU Existing 
Chemicals Programme or for Classification and Labelling in the EU), often on an ad hoc basis and it is 
foreseen that they will continue to be used extensively. Nevertheless, an important consideration in 
preparing this Guidance is to encourage the replacement of these ad hoc approaches by a more wide-
ranging approach that can provide a greater degree of confidence in the result.  


Guidance on the analogue approach is provided in Chapter 4, and guidance on category 
formation is provided in Chapter 5.  


2.3 Explanation of relevant concepts  


The term �grouping� or �chemical grouping� describes the general approach to assessing more 
than one chemical at the same time. It can include formation of a chemical category or identification of a 
chemical analogue for which read-across may be applied. In this document, the more specific terms 
�chemical category� and �analogue approach� are used.  


A chemical category is a group of chemicals whose physicochemical and human health and/or 
environmental toxicological properties and/or environmental fate properties are likely to be similar or 
follow a regular pattern as a result of structural similarity. The similarities may be based on the following: 


a) common functional group(s) (e.g. aldehyde, epoxide, ester, specific metal ion); 
b) common constituents or chemical classes, similar carbon range numbers. This is frequently the case 


with complex substances often known as �substances of Unknown or Variable composition, 
Complex reaction products or Biological material� (UVCB substances); 


c) an incremental and constant change across the category (e.g. a chain-length category), often 
observed in physicochemical properties, e.g. boiling point range; 


d) the likelihood of common precursors and/or breakdown products, via physical or biological 
processes, which result in structurally similar chemicals (e.g. the �metabolic pathway approach� of 
examining related chemicals such as acid/ester/salt). 


 
Categories can be developed systematically on the basis of structure (or other similar 


characteristic) alone. It is recognised that in many cases the formation of a chemical category is also 
dependant on which chemicals are manufactured by the consortium of companies sponsoring the category 
and/or the regulatory context under which the evaluation is being made. While these considerations can 
legitimately influence the formation of a category, they are independent of the scientific analysis of a 
category. 


Within a chemical category, data gaps may be filled by read-across, trend analysis and QSARs. 
Read-across is a technique used to predict endpoint information for one chemical by using data from the 
same endpoint from another chemical which is considered to be �similar� in some way (on the basis of 
structural similarity and similar properties and/or activities). For a given category endpoint, the category 
members are often related by a trend (e.g. increasing, decreasing or constant) in an effect, and a trend 
analysis can be carried out using a model based on the data for the members of the category. Data gaps can 
also be filled by an external QSAR model, where the category under examination is a subcategory of the 
wider QSAR. Further details are given in Chapter 3.  
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While read-across is a technique for data gap filling within the context of a category approach, it 
is also a useful tool for data gap filling in cases where comparisons are based on a very limited number of 
chemicals. The simplest example of the category approach is a comparison between two chemicals. This 
form of evaluation is often called a read-across approach. This approach has been used extensively in the 
evaluation of chemicals under a number of different evaluation programmes, and, although the approach 
has been used on a largely ad hoc basis, there are a number of examples on which guidance can be based. 
Whilst sharing many characteristics in common with a category approach, the evaluation of a very limited 
number of chemicals does present a number of differences compared to the evaluation of larger, 
systematically derived categories, for which there is more limited experience. In order to avoid confusion, 
evaluations of a very limited number of chemicals using largely read-across to fill data gaps is described in 
this guidance as the analogue approach. The term read-across is therefore limited to the technique for 
filling data gaps described in Chapter 3. 


In the analogue approach, endpoint information for one chemical is used to predict the same 
endpoint for another chemical, which is considered to be �similar� in some way (usually on the basis of 
structural similarity and similar properties and/or activities). General guidance on how to use the analogue 
approach is provided in Chapter 4. 


A chemical category can be described by a matrix consisting of the category members and by a 
corresponding set of properties and/or effects data (the category endpoints), (see Figure 1). General 
guidance on how to build categories is provided in Chapter 5, whereas specific guidance for different types 
of categories is given in Chapter 6. 


Figure 1. Graphical representation of a chemical category and some approaches for filling data gaps 


 
As illustrated in Figure 1, data gap filling can be done using read-across from one tested chemical 


to an untested chemical. In general, interpolation is preferred to extrapolation between category members, 
this is discussed in more detail in Chapter 3, section 3.3. Other approaches which include trend analysis, 
(Q)SARs/Expert systems are also covered in Chapter 3. More specific guidance on the application of these 
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data-filling techniques to analogue read-across is given in Chapter 4, and for a broader category approach 
in Chapter 5.  Examples of the data matrices used to report the use of this approach is shown in Chapter 7.  


2.3.1 Category membership 


In an ideal situation, a category would include all potential members of the category when first 
developed. This ideal situation will be difficult to achieve in practice. For example, even when a category 
includes all the single compounds that can be included, it may not necessarily include the additional 
commercial products that are complex substances containing a mixture of compounds which are also 
included in the category. 


Practical considerations will often influence the choice of chemicals included in the category. 
Since categories have often been developed in the context of a High Production Volume Chemicals 
programme, the selection of the chemicals that are included in a particular chemical category has 
frequently been guided by the fact that the chemicals in the category are produced in high volumes and 
likely to be dependant on which chemicals are manufactured by the consortium of companies sponsoring 
the category.   


However, it should be noted that the category may also contain substances that are not produced 
in high volumes, or indeed, substances that are not necessarily commercially available, as well as other 
substances put on the market by companies not involved in the category evaluation. Substances included in 
the category that are not formally evaluated have previously been described as �surrogate� substances. This 
term is not used in the guidance as these substances may subsequently be assessed, e.g. if their production 
volume changes.  


There are significant potential advantages associated with the evaluation of a category which 
contains a high proportion of its potential members. The conclusions drawn from the evaluation are likely 
to be more robust, since the category evaluation is less likely to be affected by the subsequent addition of 
other substances, and the potential advantages of limiting animal and other testing are also likely to be 
greater.  


As chemical categories submitted to authorities for review often do not contain all potential 
members of a category, due to the practical considerations outlined above, they are evaluated based on the 
data available for the chemicals submitted. If subsequently chemicals are assessed which fit within the 
definition and rationale of the category, the category might have to be re-evaluated based on the available 
data for those additional chemicals.  


A substance can potentially belong to more than one category. For example, a multifunctional 
compound can belong to a category based on function A as well as to the category based on function B. 
The properties of the compound will be influenced by the presence of both functional groups.  


2.3.2 Assessment of categories and individual compounds in a category 


The successful use of a category approach should lead to the identification and characterisation 
(qualitative or quantitative) of the hazards for all the members of the category, irrespective of their 
production volume or whether or not they are produced by the companies carrying out the category 
evaluation.  
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If a substance is assessed and subsequently identified as a member of an existing category, it will 
be necessary to evaluate both the data for this substance in the light of the category evaluation and the 
category evaluation in the light of the data for the additional substance. If the initial category evaluation is 
sufficiently robust, the additional data is unlikely to alter the conclusions of the initial evaluation 
significantly. Since subsequent assessments of additional members of a category are possible at any time, 
there is an incentive to ensure that as many potential members of a category are included in the initial 
evaluation as possible. This would ensure that the evaluation is sufficiently robust in order to minimise the 
potential revisions as a result of additional data at a later date.  


Experience has shown that in many cases additional chemicals are identified which fall on either 
the lower or upper end of an existing category. In those cases additional testing might be necessary to 
confirm that the chemicals belong to the category. In these cases, best professional judgement and Weight 
of Evidence (see section 3.5) are used together in making recommendations/decisions about whether to test 
or not . 


When assessing whether a substance could be a member of an existing category (but it is not 
already listed as such), the concept of �applicability domain� may be useful. The applicability domain 
(AD) of a (sub)category would identify the structural requirements and ranges of physicochemical, 
environmental fate, toxicological or ecotoxicological properties within which reliable estimations can be 
made for the (sub)category members. For example, there may be a trend of increasing acute aquatic 
toxicity with increasing chain length from C2 up to a carbon chain length of C12, after which no aquatic 
toxicity is seen because the water solubility has decreased with increasing chain length. Thus the 
applicability domain for aquatic toxicity would be C2 to C12.  


2.3.3 Subcategories 


In some cases, an effect can be present for some but not all members of the category. An example 
is the glycol ethers, where the lower members of the category show reproductive toxicity whilst higher 
members do not. In other cases, the category may show a consistent trend where the resulting potencies 
lead to different classifications. Examples include the lower aliphatic ethers, where aquatic toxicity is 
insufficient to lead to classification for aquatic toxicity with the lower members of the category, but does 
lead to classification for this effect with higher members (Hart J & Veith G, 2007).  


In these cases it can be helpful to divide the category into subcategories. Examples which have 
been encountered within the OECD HPV Chemicals Programme (http://cs3-hq.oecd.org/scripts/hpv) 
include the case of mono-, di-, tri-, tetra-, and penta- ethylene glycols, when a subcategory was denoted by 
a cut-off of chain length of 6-8 to account for the change in physical form from liquid to solid and a 
decrease in uptake. A slightly different approach was used in the case of Oxo alcohols C9 to C13 where 
clear trends in properties were seen with increasing chain length (Caley J et al., 2007). For environmental 
hazards, two category members exhibited higher ecotoxicity than the other five members and thus formed 
a subcategory in the assessment. For the long chain alcohols (C6-22 primary aliphatic alcohols), decreasing 
water solubility and increasing lipophilicity is observed with increasing chain length, leading to a cut-off 
for acute aquatic toxicity effects at C13 to C14 and around C15 for chronic effects. At C>18, 
biodegradability is reduced. Three distinctive subcategories can be identified using the GHS classification 
criteria for aquatic toxicity based on the trends in toxicity and biodegradability. 


Subcategories may arise for a number of reasons and are often endpoint specific: 
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a) an effect which varies in intensity across the category, such that some members of the category 
meet the criteria for one hazard classification for the particular endpoint, whereas other 
members of the category meet the criteria for another. These subcategory definitions can be 
qualitative (i.e. they have degrees of hazard potential or different regulatory classifications) or 
quantitative (the numerical values of the endpoint include values on either side of a 
breakpoint). 


b) an effect where there is a peak in activity or a breakpoint in a trend can also lead to the 
formation of subcategories. 


c) it is possible that a trend analysis may apply to a subcategory but not to the whole category.  
 


The concept of subcategories has been introduced to improve the practicality and flexibility of 
the category approach and it does not alter the scientific basis of the category approach. 


2.4 The mechanistic basis of chemical categories 


A category of chemicals will often show the presence, absence or modulation of a particular 
effect for all members of the category, based on the presumption of a common mechanism of action. This 
can be expected to apply to many different categories of chemicals for many aliphatic hydrocarbons, 
aliphatic amines, nitriles, aldehydes, alcohols, and ethers (Jäckh R, 2007). Additional examples can be 
found from the OECD HPV Chemicals Programme [http://cs3-hq.oecd.org/scripts/hpv]. 


If the data for a category includes one or more exceptions to the effects expected from a common 
mechanism of action, a review of the toxicological data for the category should be able to explain the 
difference in behaviour. Excluding the exception(s) from the category would decrease the information 
content of the category and hence its robustness. The presence of such �outlying� effects underlines the 
importance of developing an understanding of the (toxic) mechanisms of action within categories. 


A category may be justified on more than one basis, for example both a chain length and 
metabolic pathway category (Caley J et al., 2007). Multiple justifications could increase confidence in the 
category. This increased confidence is largely a result of the more detailed evidence that the common 
mechanisms of toxic action have been properly identified. 


In principle, a category is not endpoint-specific, since the structural changes across the category 
would be expected to produce changes that would affect the whole spectrum of properties of the individual 
members in a coherent and consistent manner. The changes in properties across a category, for each 
parameter, would be the result of related rather than purely arbitrary differences. However, it is recognised 
that in practice it may be possible to identify the trends and changes for some but not all of the properties 
of potential interest, and hence it may not be possible to use a category approach to identify all relevant 
effects.  


One example is the use of a metabolic pathway approach where the category approach will be 
able to address the common toxicological mechanism for endpoints related to systemic effects, whereas it 
may not predict the local effects (on skin and other membranes) due to the parent compound (see for 
example the category of monoethylene glycol ethers and their acetates or diethylene glycol ethers and their 
acetates [http://cs3-hq.oecd.org/scripts/hpv] (Caley J et al., 2007)) 


For some series of compounds, the lower or upper end of the series may show marked changes in 
effects. At the lower end of the series, the methyl analogue may have exceptional properties. Examples are 
the differences shown in acute toxicity between methyl alcohol and ethyl alcohol, and for carcinogenicity 
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between butter yellow and its ethyl homologue or between methylcarbamate and ethylcarbamate. This may 
be the result of specific differences in metabolism, such as the differences in carcinogenicity between 
benzene and toluene, due to the possibility of metabolism of the methyl group with carboxylate formation 
(Jäckh R, 2007).  


The presence of a breakpoint can indicate a change in the mode of action or the effect of a 
consistent tendency across a category. In a homologous series of organic compounds, there is often a 
breakpoint e.g. the loss of aquatic toxicity as carbon chain length increases and solubility decreases.  


The importance of a common mechanism of action is also a factor in deciding what chemicals 
would not be expected to be relevant members of a category. Variations in chemical structure can affect 
both toxicokinetics (uptake and bioavailability) and toxicodynamics (e.g. interactions with receptors and 
enzymes). For example, the introduction of a carboxylate or sulfate function often decreases bioavailability 
and toxicity to mammals, whilst halogen substituents tend to increase lipophilicity and increase 
toxicological activity (see example in Worth A et al., 2007). Thiols and esters are not considered as 
relevant analogues for evaluation of ether activity (see example in Hart J & Veith G, 2007). 


2.5 Application of the chemical category approach 


In cases where the approach to chemical hazard and risk assessment is based on the evaluation of 
substances on an individual basis (e.g. the approach taken for the notification of new substances) testing 
requirements are primarily based on the production volume of the chemical. This approach is consistent 
with the fact that the legal obligations are placed on individual producers, and as a result, producers are 
legitimately concerned to provide information on their own product, but do not necessarily have any 
interest in acquiring data on related substances in which they have no commercial interest. 


As stated in Section 2.2.1, since categories have often been developed in the context of a High 
Production Volume Chemicals programme, the selection of a particular chemical category has normally 
been guided by the presence of a number of chemicals in the category that are produced in high volumes. 
However, it should be noted that a category may also contain other substances that are not HPV chemicals 
(or indeed, are not necessarily commercially available). These chemicals are still members of the category, 
and may prove to be relevant candidates for further testing in order to evaluate the properties of the 
category as a whole. 


The formation of a category has in many cases also been dependant on which chemicals are 
manufactured by the consortium of companies sponsoring the category. Different industry sectors may co-
operate on category assessments. This guidance recognises that it is a challenge for Industry to include all 
relevant members based on the basic properties excluding use pattern/exposure. There may be different 
needs for hazard information for different members of a consortium depending on uses and thereby the 
outcome of the risk assessments for the individual members of the chemical category. It is therefore 
important to develop incentives or articulate benefits for industry taking this approach, as it would be 
desirable for the consortium to check with other producers/manufacturers for appropriate support and 
information. 


The chemical category approach can be very beneficial when information from other category 
members help to fill data gaps for untested chemicals. However, the approach may not always be straight 
forward, especially when a category has many members, when the trend analysis does not show an obvious 
trend, and/or when different kinds of information (e.g., computational data as well as experimental data) 
are available within a category. The experience from the OECD HPV Chemicals Programme, where 
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industry has the opportunity to discuss their category approach with a Sponsor Country, has shown that this 
collaboration is very helpful. It is therefore recommended that, for "difficult" categories, the assessor 
should consult the relevant regulatory authorities when developing a category approach. For substances 
that are part of the OECD HPV Chemicals Programme, the OECD will continue to support collaboration 
between industry and authorities. 


2.6 Robustness of a chemical category 


A number of factors contribute to the robustness of a category. Useful considerations might 
include: 


a) membership of the category characterised by the number of members in a category and the 
available data  


b) the density and distribution of the category (both in terms of the chemicals represented and the 
data available) 


c) the quality of the underlying experimental data for each of the endpoints covered  
d) the presumed mechanistic basis underpinning the category for a particular endpoint 
e) the quality of the data estimated by the external computational approaches  
 


The current document does not provide criteria for validation of chemical categories. Instead the 
document provides guidance on how to optimise the robustness of chemical categories and how to 
document the justification for each category.  


2.7 The interdependence between categories and QSARs  


The chemical category and QSAR concepts are strongly connected. The concept of forming 
chemical categories and then using measured data on a few category members to estimate the missing 
values for the untested members is a common sense application of QSAR. The reason this concept is so 
compatible with QSAR is that this broad description of the categories concept and the historical description 
of QSAR are one and the same (Figure 2).  


A Quantitative Structure-Activity Relationship (QSAR) is a quantitative (mathematical) 
relationship between a numerical measure of chemical structure, and/or a physicochemical property, and an 
effect/activity (Figure 2). QSARs often take the form of regression equations, and can make predictions of 
effects/activities that are either on a continuous scale or on a categorical scale. Thus, in the term �QSAR�, 
the qualifier �quantitative� refers to the nature of the relationship, not the nature of the endpoint being 
predicted. An example of a QSAR is the prediction of acute toxicity to an invertebrate species 
(Tetrahymena pyriformis) by means of a regression equation with the partitioning behaviour (logKow 
value) of the chemical as a descriptor (Schultz et al., 2002). 


Similarly, a Quantitative Activity-Activity Relationship (QAAR) is a mathematical relationship, 
but between two biological endpoints (Figure 2), which can be in the same or different species.  QAARs 
are based on the assumption that knowledge about the mechanism or mode of action, obtained for one 
endpoint, is applicable to the �same� endpoint in a different species, or to a similar endpoint in the same 
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species, since the main underlying processes are the same (e.g. partitioning, reactivity, enzyme inhibition). 
QAARs provide a means of performing trend analysis and filling data gaps3. 


Figure 2. Graphical representation of a QSAR/QAAR 


 


 
Footnote to Figure 2: A QSAR can make extrapolations from chemical structure and/or 


physicochemical properties to other properties or activities. A QAAR makes an extrapolation from one 
activity to another related activity.  


The common scientific foundation between forming categories and QSARs/QAARs is that 
chemicals, once grouped together on a basis of common structural attributes, become chemical classes 
which exhibit consistent trends in their chemical properties and biological hazards. In addition, these trends 
in chemical activity are often related directly to trends in chemical structure expressed by QSARs. 


In many cases, QSARs are quantitative models of key mechanistic processes which result in the 
measured activity of the chemicals. The importance of this mechanistic understanding is two fold. First, the 
structure-activity relationships provide useful models for hypothesis testing which increases the reliability 
and causality of the QSAR model. Secondly, the mechanistic understanding can be described as a series of 
structural requirements which define the mechanism boundaries on reliable domain of application of 
QSAR model. 


                                                           
3 The experience with QAAR is currently limited and therefore this approach has not been routinely used. The 


concept is presented in this document for completeness sake. Further experience in the application of this concept 
will lead to revisions of this document. 
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The categories concept creates a practical and powerful approach for describing these structural 
requirements of toxicity mechanisms. Chemicals can be grouped together initially using expert judgement 
which is reflected by the chemicals included. Further discussion may question the similarity of some 
chemicals based on measured data, evidence of anomalous behaviour or other information about the 
chemical attributes which suggest some chemicals may fit more than one category. The careful use of 
expert judgement to define the boundaries of a chemical category is crucial to the reliable application of 
QSAR models or other methods to estimate values for untested chemicals. A formal definition of which 
chemicals should be included in a category and which chemicals should be excluded can lead to much 
more reliable estimates of missing values than the use of QSAR models with poorly defined domains. The 
expert judgement should be described in a transparent manner in order to be evaluated by others.  


A QSAR estimate is the result of an assumption and a prediction about the chemical. The 
assumption is that of the predominant interaction mechanisms of the chemical, and thus leads to selection 
of a QSAR model. The prediction is the quantitative estimation of the intensity, or potency, of the chemical 
structure within the specific mechanisms of interaction. Both the assumption of mechanism and the 
prediction bear heavily on the reliability of that overall QSAR estimation.  


However, the errors created in selecting the proper QSAR model for a specific chemical are 
greater than those related to the potency estimate of the QSAR model. For example, in ecotoxicity studies, 
some phenols are polar narcotics, some are uncouplers, and others are electrophilic. QSAR models for each 
mechanism have comparable uncertainty, but the potency of the latter mechanism can be orders of 
magnitude greater than polar narcotics. The use of a category approach can thus help to ensure that the 
QSAR estimates are based on mechanistically valid models by aiding correct selection of the model.  


Further information on the use of (internal) QSARs to express trends in categories, and on the use 
of (external) QSARs to provide additional support for trends, is given in Sections 3.3 and 3.4, respectively. 


Within a chemical category, the primary difference between hazard identification and 
classification and labelling is that the classification and labelling is performed in the context of risk 
management thresholds established by the regulator. It is possible that the risk management threshold is 
defined simply as a positive test result in a hazard identification test guideline and the majority of a 
category would be expected to be classified similarly. However, if the risk management threshold is a 
specific value along a large range of possible potency values for a specific hazard endpoint, it is reasonable 
to expect some member to be above or below that threshold and still belong to the chemical category. For 
classification and labelling, the QSAR models may be designed to either provide a potency estimate or to 
estimate the likelihood that the potency would be above or below the risk management threshold.  


Estimation methods work best for homologous series of chemicals where the metric for 
extrapolating from one chemical to another is a simple molecular weight, number of carbon atoms or a 
similar parameter which can be linked to physicochemical properties of the chemicals. However, when the 
members of the category are not a simple homologous series, it is essential that some parameter which 
predicts the trend across the members be established in order to extrapolate the measured values to the 
missing values. For example, the vapour pressure is mechanistically related to the acute inhalational 
toxicity (LC50) of ethers because it is a surrogate for the thermodynamic activity of the chemical in the 
blood and tissues (Hart J & Veith G, 2007); but it is not directly related to carbon number or molecular 
weight because the degree of branching is significantly different among the category members. An 
estimate using carbon number would not produce defensible extrapolations within this category. In 
contrast, vapour pressure is a more reliable parameter to extrapolate the results from measured values to 
missing values. 
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In addition to the concern over which parameter to use in the estimation, it is necessary to make 
an assumption about the proportionality factor so that the structural differences between a measured and 
unmeasured chemical can be proportioned into a difference in toxicity. For example, the acute inhalational 
toxicity (LC50) of ethers does not increase with vapour pressure with a proportionality of 1.0, but rather 
with a proportionality of 0.7 (see example taken from Hart J & Veith G, 2007). The advantage of a more 
rigorous use of QSAR models within categories is that one can base the estimate in the large context of a 
mechanistic model where the parameter for extrapolation and the proportionality factor(s) are easily 
justified and explained in transparent terms.   
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CHAPTER 3.  APPROACHES TO DATA GAP FILLING IN CHEMICAL CATEGORIES 


3.1 Introduction 


The absence of relevant, reliable and sufficient experimental data for a chemical, results in one or 
more data gaps which need to be filled in order to finalise the hazard and/or risk assessment. This chapter 
explains the following non-testing techniques for filling data gaps:  


a) read-across 
b) trend analysis and use of computational methods based on internal models  
c) use of computational methods based on external models  
 


In principle, these techniques can be used to indicate either the presence or the absence of an 
effect. In certain cases , the application of these techniques to assess a particular chemical may benefit 
from the generation of test data for one or more other chemicals in the category. In other words, the 
generation of additional experimental data by strategic testing may be useful. 


In this document, the term �model� refers to any formalised method for estimating the properties 
of chemicals, and typically refers to a QSAR, QAAR or expert system. These models are only useful for 
data gap filling when they are based on data of sufficiently high quality. This is particularly important 
when applying a model to the interpretation of boundary substances. 


The use of these three techniques is described in more detail below. It should however be 
recognised that whilst these three techniques are described separately in the following section, there are 
many elements that are common to all three approaches. All three techniques can be used with varying 
degrees of applicability in the context of both the analogue approach and to a wider category approach. 
Experience from current practice shows that the first of these three techniques, the use of qualitative or 
quantitative read-across is already widely used and is often accepted as a valid approach for regulatory 
purposes. Whilst computational approaches based on SARs, QSARs, QAARs or expert systems can also 
provide a basis for filling data gaps, experience shows that additional supporting evidence is often required 
for acceptance of these estimates.  


3.2 Read-across  


In the read-across technique, endpoint information for one chemical is used to predict the same 
endpoint for another chemical, which is considered to be �similar� in some way (usually on the basis of 
structural similarity). In principle, read-across can be applied to characterise physicochemical properties, 
environmental fate, human health effects and ecotoxicity. For any of these endpoints, read-across may be 
performed in a qualitative or quantitative manner. In practice, read-across for basic physicochemical 
properties is not generally recommended, since reliable data should normally be available or easily 
obtainable, does not involve the use of animals and provides key information for the assessment of a 
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chemical. However, there may occasionally be practical problems, especially for UVCBs, when the use of 
these techniques will be required.  


Within a group of chemicals, read-across can be performed in the following ways to fill data 
gaps: 


a) one-to-one (one analogue used to make an estimation for a single chemical) 
b) many-to-one (two or more analogues used to make an estimation for a single chemical) 
c) one-to-many (one analogue used to make estimations for two or more chemicals) 
d) many-to-many (two or more analogues used to make estimations for two or more chemicals) 
 


The transition between comparisons using an analogue approach involving more than two 
chemicals and a more comprehensive category approach described in the following chapter is of course 
arbitrary. The guidance on read-across given below applies both to the analogue approach described in 
Chapter 4 as well as to the categories approach described in Chapter 5. 


It should be recognised that the robustness of a category approach would be expected to be 
considerably greater than that of an analogue approach, since the basis for evaluating any individual 
chemical in the category is greater, and there is usually more measured data available in such a wider 
approach. The following sections contain guidance particularly with respect to supporting information that 
is more relevant for the use of an analogue approach, as a category approach will in itself provide 
additional support for the robustness of the estimates.  


A chemical being used to make an estimate can be referred to as a source chemical, whereas a 
chemical for which an endpoint is being estimated can be referred to as a target chemical.  


Read-across can be qualitative or quantitative. In qualitative read-across, the presence (or 
absence) of a property/activity for the target chemical is inferred from the presence (or absence) of the 
same property/activity for one or more source chemicals. Qualitative read-across gives a �yes/no� answer. 
In quantitative read-across, the known value(s) of a property for one or more source chemicals is used to 
estimate the unknown value of the same property for the target chemical. Quantitative read-across is used 
to obtain a quantitative value for an endpoint, such as a dose-response relationship.  


Most often, structural similarity and similar properties and/or activities between chemicals is 
used as a basis for read-across. Thus, endpoint information is read-across from a structural analogue. A 
structural analogue is a source chemical whose physicochemical and toxicological properties are likely to 
be similar to the target chemical as a result of structural similarity. The similarity may be based on the 
following:  


a) a common functional group (e.g., aldehyde, epoxide, ester, metal ion). An example is the ethylene 
glycols category assessed in the OECD HPV Chemicals Programme (http://cs3-
hq.oecd.org/scripts/hpv), 


b) a common precursor and/or breakdown product, that results via physical or biological processes 
(metabolic pathway similarity). This is used to examine related chemicals, such as acid/ester/salt. 
Examples are certain azo dyes based on carcinogenic components such as benzidine or other 
carcinogenic aromatic amines, where the carcinogenic aromatic amine is formed by the metabolism 
of the dye. 


 
Analogies between chemicals can also be drawn on the basis of common mechanisms of action 


and similarities in chemical (or biochemical) reactivity. 
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In principle, it is possible to predict the presence or absence of a property/effect by applying the 
read-across approach. Read-across from a negative result is regarded as equally valid and convincing as a 
positive result provided the test design, concentrations tested etc. have been chosen adequately. For 
example, if all tested chemicals of a category are shown not to be mutagenic and if there is scientific 
justification that the untested chemical rightly belongs in the category, it is justified to assume that the 
untested chemical is also not mutagenic. However, if the mutagenicity test system that has been used is 
inappropriate to demonstrate the genotoxicity of the group of chemicals, then a conclusion that the 
category would not be mutagenic would not be valid. There is extensive experience of read-across of 
negative findings or absence of effect in the EU risk assessment and classification and labelling work and 
the OECD HPV Chemicals Programme. For example, in the assessment of medium-chain chlorinated 
paraffins (both within the EU Existing Substances Regulation and the OECD HPV Chemicals 
Programme), data from the short-chain chlorinated paraffins was used as supporting evidence for lack of 
genotoxicity, low acute dermal toxicity and absence of skin sensitisation potential. It is particularly 
important to adequately justify read-across of negative findings. The read-across approach is most robust 
when a quantitative trend between the analogues can be established.  


A stepwise approach for performing read-across on a limited number of chemicals (analogue 
approach) is given in Chapter 4. The use of this approach for filling data gaps in a larger category approach 
is shown in Chapter 5. 


3.2.1 Choice of qualitative or quantitative read-across 


Before deciding on the type of read-across approach which is necessary, it is important to 
determine why the data gap is being filled and what type of data is required. Is a specific value required or 
does the endpoint need to be checked against a threshold or hazard banding/cut-off (for example a 
classification banding)? Read-across has been used for a range of different reasons to date, for example: 


• To fill a data gap for a specific endpoint - both threshold and non-threshold values4 
• To reduce an assessment factor used to derive a PNEC5 
• To flag a concern for further testing6 
• To read-across classification and labelling7 
 


In deciding on whether to use quantitative or qualitative read-across, the nature of the property 
should also be considered. It may be expressed on a numerical or categorical scale. In most cases, a 


                                                           
4 For example, the assessment of short chain chlorinated paraffins CAS 85535-84-8 where the NOAEL for effects via 


lactation was read-across from medium chain chlorinated paraffins (both within the EU Existing Substances 
Regulation and the OECD HPV Chemicals Programme, http://cs3-hq.oecd.org/scripts/hpv/).  


5 For example, the assessment of medium chain chlorinated paraffins CAS 85535-85-9 where aquatic toxicity data 
from short chain chlorinated paraffins was used to show invertebrates are most sensitive and thus reduce the 
assessment factor from 50 to 10 to derive the PNECaquatic (both within the EU Existing Substances Regulation 
and the OECD HPV Chemicals Programme, http://cs3-hq.oecd.org/scripts/hpv/). 


6 For example, the assessment of p-t-butylphenol CAS 98-54-4 within the EU Existing Substances Regulation) where 
data from p-t-pentylphenol were used to request further testing on endocrine disruption in fish (Tsakovska I & 
Worth A., 2007). 


7 For example, the common EU classifications for skin irritation and sensitisation agreed for sulphate, dichloride, 
nitrate and carbonate salts of nickel (Hart J., 2007).  
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specific value is required for risk assessment, such as a NOEC or NOAEL, environmental half-life or 
partition coefficient. A numerical value obtained by quantitative read-across would normally be needed. 
For conducting a hazard assessment, PBT assessment or assigning classification and labelling, one 
generally needs to know whether that substance fits the particular hazard criteria. Identification of the 
hazard by qualitative read-across may be adequate.  


An issue that may arise when read-across is carried out in the context of a category is that the 
experimental results for different category members may be available for different test methods or species 
relating to the same general endpoint. For example, in the case of reproductive toxicity, only screening 
studies may be available for some category members, whereas two-generation studies may be available for 
other members. As the estimated results from the category approach have to be useful for risk assessment 
and classification, the uncertainty associated with the underlying results has to be ascertained. It is clear 
that the scope of the estimated results for a member of a category cannot exceed the scope of the 
underlying data for the other members of the category, e.g. if for genotoxicity, only in vitro results are 
available for some members of the category (source chemicals), only conclusions on in vitro genotoxicity 
can be reached for the members of the category for which experimental results are lacking (target 
chemical). If the scope of the underlying experimental results for an endpoint vary (e.g. a mix of results 
from screening tests and higher tier tests), it is necessary to clarify the scope of the estimated results for the 
category members for which no experimental results are available. It may be possible to apply a weight-of-
evidence approach to all the data, which could lead to the same hazard identification for all the members of 
the category, irrespective of the data available for the individual compounds. 


3.2.2 Qualitative read-across  


In qualitative read-across, the presence or absence of a property is inferred from the established 
properties of one or more analogues. The main application of qualitative read-across is in hazard 
identification, and usually results in the allocation of the target chemical(s) to the same hazard category as 
the source chemical(s). 


The arguments to support the read-across are normally based on expert (eco)toxicological 
judgement. Several factors can be considered in making this judgement. The assumption that a common 
substructure is responsible for the common property or effect could be affected by interactions between the 
substructure and other parts of the chemical structure. Another substructure could alter the property/effect 
in a qualitative manner (in which case the assumption may be false) or a quantitative manner (i.e. change 
the degree to which the substance exhibits the property). One example could be changes in the degree of 
branching of a carbon chain which can affect biodegradability and toxicity. In addition to interactions 
between substructures, differences in one or more whole-molecule properties could alter the assumption of 
commonality (e.g. differences in aqueous solubility could affect the read-across of a classification for 
aquatic toxicity). These factors are assessed by a process of expert judgement. However, it should be 
recognised that expert judgement may not necessarily be accepted by all concerned in the evaluation. An 
example is the read-across of carcinogenicity for musk ketone, which was evaluated by the SCHER (2006). 


If a regulatory classification is used to express the property or effect, a quantitative change in the 
potency of the chemical could be sufficient to warrant a different classification, depending on the 
classification threshold. If a difference in the potency between source and target chemicals is suspected, for 
example based on trends in the available data, a quantitative read-across approach rather than a qualitative 
approach would usually be required. This is particularly important where the target chemical is suspected 
to have a more stringent classification than the source chemical. A different classification can be 
considered where the classification criteria are based on the strength of the available evidence rather than a 
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quantitative cut-off. In addition, differences between a direct and an indirect effect can lead to a different 
classification of the target chemical than the source chemical. An example is the classification of benzidine 
azodyes as category 2 carcinogens whilst benzidine itself is classified as a Category 1 carcinogen. 


3.2.3 Quantitative read-across  


In addition to identifying a particular property for a target chemical, in quantitative read-across 
the known value of a property for the source chemical(s) is also used to estimate the unknown value of the 
same property for the target chemical. 


When applying quantitative read-across, there are four general ways of estimating the missing 
data point: 


a) by using the endpoint value of a source chemical, e.g. the closest analogue in a (sub)category8 
b) by using an internal QSAR (see Section 3.3) to scale the available experimental results from two or 


more source chemicals to the target chemical9 
c) by processing the endpoint values from two or more source chemicals (e.g. by averaging, by taking 


the most representative value)  
d) by taking the most conservative value of the closest analogues or the most conservative value in 


the (sub)category10 
 


Quantitative read-across can also be utilised for complex substances/UVCBs, typically by 
applying data from physicochemically similar substances (e.g. substances with similar boiling ranges, 
carbon ranges, composition) or by applying data from key/major constituents. However, this must be done 
carefully, may be more applicable for indication of ranges and requires an understanding of the key 
structures that may drive the behaviour of UVCBs. This is further discussed in section 6.5. 


In risk assessment, a dose descriptor is used as a quantitative basis for deriving a Predicted No 
Effect Concentration (PNEC) or Derived No Effect Level (DNEL), depending on the endpoint. To account 
for various sources of uncertainty in the derivation of the PNEC or DNEL, an assessment factor is applied 
to a numerical value of the dose descriptor.  


When conducting a risk assessment, a NOAEL, NOEC or other effect concentration such as 
EC10 may be read-across in order to derive a DNEL or PNEC for the target chemical, provided that this is 
justified. Read-across of the PNEC or DNEL itself from the source to target chemical is not recommended 
since the range of available data for a chemical must be considered when deriving the DNEL or PNEC. 
The size of the assessment factor used to derive a PNEC or DNEL depends on the confidence with which it 


                                                           
8 For example, the OECD HPV Gluconates category, where aquatic toxicity data for Sodium D-gluconate were read-


across to the calcium and potassium salts, D-Gluconic acid and Glucono-delta-lactone (Caley J et al., 2007). 
9 For example, OECD HPV C6-22 Aliphatic Alcohols category where internal QSARs were developed to predict 


aquatic toxicity based on Kow and thus derive aquatic toxicities for the target chemicals (http://cs3-
hq.oecd.org/scripts/hpv/). 


10 For example, the assessment within the EU Existing Substances Regulation and the OECD HPV Chemicals 
Programme of Zinc distearate used aquatic toxicity data from the more soluble zinc salts (chloride, sulphate) to 
derive the PNECaquatic for Zinc distearate (Tsakovska I & Worth A., 2007). 
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can be derived from the available data. Generally, lower assessment factors can be used with larger more 
relevant datasets.  


When deriving a DNEL or PNEC based on an endpoint which has been read-across, it is 
important to ensure that the read across is sound and that the target chemical is unlikely to be more potent 
than the source chemical. In cases where there are multiple source chemicals, and consequently a range of 
possible values for read-across, the use of the most conservative (lowest) value may be sufficient to 
account for the uncertainty in the read-across. In particular, the read-across is likely to be conservative 
when the target chemical has a lower bioavailability than the source chemical. If there is any uncertainty in 
the read-across, and thus the DNEL or PNEC derived from it, it may be necessary to conduct testing for 
that endpoint.  


In the assessment of medium chain chlorinated paraffins CAS 85535-85-9 (both within the EU 
Existing Substances Regulation and the OECD HPV Chemicals Programme, http://cs3-
hq.oecd.org/scripts/hpv/), aquatic toxicity data from short chain chlorinated paraffins was used to show 
that invertebrates are most sensitive and thus reduce the assessment factor from 50 to 10 to derive the 
PNECaquatic despite the fact that no chronic fish test was available for medium chain chlorinated 
paraffins.  


There is no experience to date with the use of DNELs for human health risk assessment so further 
guidance should be developed on the use of read-across data in DNEL derivation once experience is gained 
with its use.  


In cases where there are concerns that the relative potency of the different chemicals may be 
sufficiently large to affect the conclusions of either hazard identification (in cases where the criteria 
contain a quantitative cut-off) or risk assessment (based on an estimated PNEC/DNEL), additional testing 
specifically designed to demonstrate differences in potency across a category can be considered. 


3.2.4 Choice of endpoints for the application of read-across 


In principle, read-across can be applied for any property or endpoint, irrespective of whether it is 
a physicochemical property, environmental fate parameter, human health effect, or ecotoxicological effect. 


In practice, read-across is not encouraged for basic physicochemical properties (e.g. water 
solubility, logKow) since these properties provide key information for the assessment of a chemical in 
particular for the assessment of the environmental properties, and experimental data or valid QSAR 
predictions should normally be available (or should be reasonably obtainable).    


3.2.5 General considerations when performing read-across 


Irrespective of the type of read-across, it is important to consider a number of factors (Hanway & 
Evans, 2000): 


a) Whether the data point of the source chemical is relevant and reliable for the purpose of the read-
across. If read-across data have not been produced using the most current OECD test methods, 
particularly careful consideration of the quality and suitability of a method is important. 


b) Whether the source and/or target chemical is a multi-functional compound and whether the 
additional functionality may therefore affect the reliability of the read-across. 
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c) The purity and impurity profiles of the target and source chemicals need to be assessed. There is a 
need to identify those impurities which might influence the overall toxicity of the source chemicals 
and to discuss the consequences these impurities will have for the the robustness of the chemical 
category and hence for the read-across. If all category members have the same sort of impurities, 
then they may not have any relevant influence on the read-across. If there is a very biologically 
active impurity (e.g. CMR substances) in one category member, but not the other members, then 
the results from that category member might not be appropriate for read-across.  


d) Comparison of the physicochemical properties of the target and source chemicals, particularly the 
physical form, molecular weight, water solubility, particle size and structure11, partition coefficient 
and vapour pressure, provides useful information as to their similarity.  


e) The likely toxicokinetics of the substances, including the possibility of different metabolic 
pathways coming into play, needs to be considered where possible. 


f) Information from valid (Q)SARs may be used where possible to inform decisions on the need, 
extent and type of additional testing.  


 


In the case of UVCBs (Section 6.5), it should be considered whether the differences between the 
UVCBs in a specific group would actually give rise to different effects, bearing in mind the internal 
consistency of the basic structural families and assumption of similarity of action or reaction.  


3.2.6 Supporting information 


It is important to provide supporting information to strengthen the rationale for the read-across. 
Thus, in addition to the property/endpoint being read-across, it is also useful to show that additional 
properties, relevant to the endpoint, are also (qualitatively or quantitatively) similar between the source and 
target chemicals. Such properties could be known or suspected determinants of the endpoint, or they could 
be limiting factors. 


Relevant molecular properties of the source chemical should be of comparable value to those of 
the target chemical. The selection of relevant molecular properties depends on the endpoint for which the 
read-across is being performed. The identification of these properties could be based on expert knowledge, 
or could be based on the use of properties (molecular descriptors) that have been found to be useful 
predictors of the endpoint in QSAR models.  


In the case of single substances, irrespective of the endpoint being read-across, useful 
considerations might include:   


a) the presence or absence of additional functional groups or substituents that could influence the 
behaviour of a chemical 


b) similarity in physicochemical profiles (e.g. MW, logKow, water solubility) 
c) similarity in other toxicological and/or ecotoxicological data 
d) the likely toxicokinetics of the substances, including the possibility of different metabolic 


pathways coming into play, needs to be considered where possible. 
e) information from valid (Q)SARs may be used where possible to inform decisions on the need, 


extent and type of additional testing. 
 


                                                           
11 There is debate ongoing on the regulatory application (classification and derivation of dose-descriptors).   







 ENV/JM/MONO(2007)28 


 37


In cases where there are convincing arguments for a read-across approach, the need to generate 
new data with tests on vertebrates should require a strong and convincing argument, whether to remove an 
unwanted classification or confirm a non-classification. In such cases, if test data demonstrate the 
measured value differed considerably from the estimated, the read-across and the resultant category, if 
applicable would have to be carefully reconsidered. A weight of evidence analysis (section 3.5) may be 
useful for determining whether the read-across or the test data was suspect.  


In the case of UVCBs (Section 6.5), it should be considered whether the differences between the 
UVCBs in a specific group would actually give rise to different effects, bearing in mind the internal 
consistency of the basic structural families and assumption of similarity of action or reaction.  


3.2.7 Supporting information for environmental endpoints 


What constitutes appropriate supporting information will depend on the environmental endpoint 
being read-across. However, basic physicochemical properties that determine environmental distribution 
and fate (e.g. MW, partition coefficients such as logKow, water solubility) will generally be useful. 
Particle size and structure11 may also be relevant. 


For example, in the case of aquatic toxicity, similar logKow and aqueous solubility values 
between the source and target chemicals could be used to support the read-across, because logKow is 
known to be a determinant of the toxicity in aquatic organisms when the effect is mediated by mechanisms 
of narcosis. If the chemical is known or expected to act by a non-narcotic mode of action, additional 
properties might provide useful supporting information. For example, experience with new chemicals in 
the EU suggests that tests such as acute toxicity to Daphnia can provide additional confidence that read-
across of other data is possible, i.e. if toxicity differences are found between the source and target chemical 
then further testing for other endpoints may be appropriate (Hanway & Evans, 2000). The acute Daphnia 
toxicity test raises few animal welfare issues while providing good confirmation of the comparability of 
aquatic toxicity. 


Furthermore, in the case of read-across of aquatic toxicity endpoints, results (fish, invertebrates 
and algae) for source and target chemicals should be compared. For example if a read-across to acute 
toxicity to fish is based on a presumed mode of action, and if this mode of action is applicable to 
invertebrates and algae, the available results for invertebrates and algae for the source and target chemicals 
should confirm the applicability of the read-across. 


3.2.8 Supporting information for human health endpoints 


What constitutes appropriate supporting information will depend on the human health endpoint 
being read-across. However, physicochemical properties that determine biokinetics and bioavailability (e.g. 
MW, partition coefficients such as logKow, water solubility, pH, vapour pressure, viscosity) will generally 
be useful. Particle size and structure11 may also be relevant. 


In general, current practice relies heavily on expert judgement. The type and amount of 
supporting evidence needed may vary with the endpoint concerned.  


In the case of musk ketone, the target chemical, read-across for carcinogenicity can be based on 
the data for musk xylene, the source chemical (SCHER, 2006). Important considerations for the read-
across were: 
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a) musk ketone (the target chemical) has similar physicochemical properties as musk xylene (the 
source chemical) 


b) there are structural similarities between the two chemicals 
c) both chemicals have been tested for mutagenicity; neither chemical is genotoxic 
d) both nitro musks are inducers of cytochrome P4502B1 
e) However, musk xylene effects on the liver cytochrome P450 activities are different from those of 


musk ketone. While both musk xylene and musk ketone induce CYP 2B gene expression, the 
induced cytochrome P450 2B protein is present in an inactivated form after musk xylene 
administration resulting in a much lower CYP 2B1 associated catalytic activity. Due to its 
chemical structure, musk ketone cannot be reduced to an enzyme inhibiting p-amino metabolite 
and therefore induces, but does not inactivate CYP 2B enzymes in mice. Hence, high levels of 
active cytochrome P450 2B are present after administration of musk ketone. 


f) The mode-of-action of musk xylene in both mice and rats seems to be identical, while some 
species differences in the pattern of cytochrome P450 induction by musk ketone are observed 


g) The role of enzyme induction in the development of liver tumours by musk xylene in mice and in 
the toxicity of repeated administration of musk ketone is not well defined. 


h) There are similarities of the effects of both musk xylene and musk ketone to effects of 
phenobarbital, which also induces liver tumours in rodents by a non-genotoxic mode-of-action and 
is also an inducer of cytochrome P450 2B. 


i) Assuming that the induction of cytochrome P450 2B is a relevant mode-of-action for liver tumours 
induction by musk xylene, read-across based on �enzyme induction� and structural and 
physicochemical properties may be sufficient as a basis for read-across since musk ketone is also 
an inducer of this enzyme. More detailed information on the mechanisms of enzyme induction by 
musk ketone is not available. 


 


For some endpoints, such as skin sensitisation or mutagenicity, chemical reactivity might provide 
useful supporting information. For skin sensitisation, one of the necessary hurdles a chemical has to 
undergo is to form a stable association with a skin protein. This is thought to be a covalent association 
where the chemical behaves as an electrophile and the protein as a nucleophile. A similar analogy is 
relevant for mutagenicity but where DNA represents the nucleophile. An experimental system that 
quantifies the electrophilic reactivity would be useful to support a read-across for skin sensitisation, 
(Aptula et al., 2006) or mutagenicity (Benigni et al., 2005).  


In vitro data might also provide useful supporting information. For example, if acute mammalian 
toxicity is being read-across, it might be appropriate to refer to similarity of in vitro cytotoxicities of the 
source and target chemicals, if it is known (or suspected) that cytotoxic effects underlie the acute systemic 
effect. Relationships between in vitro cytotoxic effects and acute systemic toxicity has been investigated by 
a number of workers (e.g. Clemedson et al., 2002). 


3.3 Trend analysis and computational methods based on internal models 


For a given category endpoint, the category members are often related by a trend (e.g. increasing, 
decreasing or constant). The trend could be related to molecular mass, carbon chain length, or to some 
other physicochemical property. For larger categories, it is possible that several different relationships can 
be established for a single endpoint, thereby defining subcategories. A chemical that identifies a turning 
point in a trend is called a breakpoint chemical (see also Section 2.2.3). Category members falling at the 
opposite extremes of a trend and within which interpolations are considered reliable are called sentinel 
(boundary) chemicals.  







 ENV/JM/MONO(2007)28 


 39


A demonstration of consistent trends in the behaviour of a group of chemicals is one of the 
desirable attributes of a chemical category and one of the indicators that a common mechanism for all 
chemicals is involved. When some chemicals in a category have measured values and a consistent trend is 
observed, missing values can be estimated by simple scaling from the measured values to fill in the data 
gaps.  


The observation of a trend (increasing, decreasing or constant) in the experimental data for a 
given endpoint across chemicals can be used as the basis for interpolation and possibly also extrapolation 
(see Figure 1). Interpolation is the estimation of a value for a member using measured values from other 
members on �both sides� of that member within the defined category spectrum, whereas extrapolation 
refers to the estimation of a value for a member that is near or at the category boundary using measured 
values from internal category members. Interpolation between measured analogues may give a more 
reliable result depending on the reliability of the measured data. Interpolation can be performed when the 
series of values is monotonic (all increasing or decreasing) or when non-monotonic (e.g. parabolic).  In 
such circumstances the extent to which the available data describe the trend will determine the level of 
confidence in the prediction. 


In general, interpolation between category members is preferred to extrapolation. However, it 
may be the case that whilst data is available for several members of a category, there can be data gaps for 
the boundary chemical. In this case extrapolation will be necessary. It should be noted that extrapolation 
based on a clearly established trend will be substantially more robust than the use of read-across from 
analogues to fill a data gap. The robustness of any extrapolations used to fill data gaps will be closely 
related to the general evaluation of the whole category.  


When establishing trends in data, laboratory and experimental variations should be considered.  
Similar species/strains, endpoints and test protocols should be compared. Deviations from a trend should 
be clearly identified and possible reasons for the deviations laid out in the category analysis. 


In principle, it is possible to predict the presence or absence of a property/effect by applying 
trend analysis. The category approach is most robust when a quantitative trend between the category 
members can be established. A lack of observed toxic effects for a chemical substance in a study of a 
specific endpoint (especially if no dose-relationship can be established because no effects are observed at 
some of the doses tested) requires further consideration and. in such circumstances, the data need to be 
carefully evaluated. It is important to distinguish between cases where the lack of response can be 
explained on the basis of the mechanistic understanding for that endpoint, or whether the tests have failed 
to demonstrate the absence of an effect for the category as a whole.  


The larger the category, the more likely that there may be breaks in trends which may affect the 
reliability of interpolation or extrapolation. The observation of a �break� in a trend among some members 
of a category is a warning sign, but is not necessarily an indication that the chemicals with different trends 
exhibit different toxicity pathways. Bioassay measurements frequently are only comparable over a narrow 
range of chemical properties with the result that different pharmacodynamic factors are controlling the 
bioassay results for different chemicals. The bilinear or multilinear nature of trends in measured data, if 
observed, can be used to confine the methods for scaling intensity of the endpoint to specific members of 
the category. 


The observation of a trend �break� should not be confused with differences in the hazard 
classification of the members of a category. When the cut-off dividing different classification bands is 
between the extreme values of the trend, then the members of the category will be classified differently. If 
all members of the category have properties above or below the administrative cut-off agreed for that 
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property, the trend analysis may be useful for judging the adequacy of forming the category but apparent 
breaks in the trends would not lead to differences in the classification.  


There is little current experience in the use of the type of formal trend analysis shown here. 
However, there is good reason to believe that arguments based on this approach would be acceptable to 
estimate missing data, and that this technique provides a basis for a robust estimate.  


The data for a particular endpoint can be used to construct a QSAR that describes the properties 
of the members of the category. A Quantitative Structure-Activity Relationship (QSAR) is a quantitative 
(mathematical) relationship between a numerical measure of chemical structure, or a physicochemical 
property, and an effect/activity. QSARs often take the form of regression equations, and can make 
predictions of effects/activities that are either on a continuous scale or on a categorical scale. Thus, in the 
term �QSAR�, the qualifier �quantitative� refers to the nature of the relationship, not the nature of the 
endpoint being predicted. 


An example of a QSAR is the prediction of acute toxicity to an invertebrate species 
(Tetrahymena pyriformis) by means of a regression equation with the partitioning behaviour (logKow 
value) of the chemical as a descriptor (Schultz et al., 2002). 


A trend might also be expressed as a quantitative activity-activity relationship (QAAR). A 
Quantitative Activity-Activity Relationship (QAAR) is a mathematical relationship between two biological 
endpoints, which can be in the same or different species. QAARs are based on the assumption that 
knowledge about the mechanism or mode of action, obtained for one endpoint, is applicable to the �same� 
endpoint in a different species, or to a similar endpoint in the same species, since the main underlying 
processes are the same (e.g. partitioning, reactivity, enzyme inhibition). 


Thus, a chemical category can be seen as a set of �internal� QSARs (and possibly also internal 
QAARs) for the different endpoints, with the advantage that all the underlying data are transparently 
available to the assessor. Such models provide quantitative descriptions of the trends within a category and 
are referred to as �internal� QSARs (or QAARs) because they are derived directly from the experimental 
data for the category members. These models are also likely to be �local� models in the sense that they are 
based on a relatively small data set. Such an internal local model was for example developed for acute 
aquatic toxicity for the category of long-chain alcohols (C6-22 primary aliphatic alcohols) assessed within 
the OECD HPV Chemicals Programme (http://cs3-hq.oecd.org/scripts/hpv). 


Such methods work best for homologous series of chemicals where the metric for extrapolating 
from one chemical to another is a simple molecular weight, number of carbon atoms or a similar parameter 
which can be linked to physicochemical properties of the chemicals. However, when the members of the 
category are not a simple homologous series, it is essential that some parameter which predicts the trend 
across the members be established in order to extrapolate the measured values to the missing values. For 
example, the vapour pressure is mechanistically related to the acute inhalational toxicity (LC50) of ethers 
(Hart J, 2007) because it is a surrogate for the thermodynamic activity of the chemical in the blood and 
tissues; but it is not directly related to carbon number or molecular weight because the degree of branching 
is significantly different among the category members. An approach using carbon number would not 
produce defensible extrapolations within this category. In contrast, vapour pressure is a more reliable 
parameter to extrapolate the results from measured values to missing values.  
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3.4 Computational methods based on external models  


In this guidance document, the term �external model� is used in distinction to the �internal 
model� described in the section above and can refer to any model (QSAR, QAAR or expert system) that 
was not developed as part of the category formation process. If such models are used to fill data gaps in a 
category, they should be based on experimental data that are obtained from a wider range of chemicals than 
those used in the category. Such external models are also known as �global models� since the data on 
which they are based comes from a relatively large number of chemicals in comparison with those in the 
category. In this sense, the category under evaluation is a subcategory of this wider QSAR.  


The predictions made by an external model may be used to provide additional support for the 
trend (even though reliance is usually placed on the experimental data rather than the model estimates). To 
be applicable the prediction should be considered as reliable and the comparison between the predicted 
value and the experimental value available for other members of the category or the analogue should be 
taken into account. For example, a parabolic QSAR could be used to characterise the trend in 
bioconcentration factor (BCF) values across a series of chemicals of increasing molecular weight.  


In other cases, model predictions may be used to identify and rationalise category members that 
deviate from a trend. For example, a QSAR or expert system might indicate that certain chemicals in a 
series have anomalous behaviour due to metabolism, although this would need to be confirmed by 
consideration of the biological plausibility of the differences. 


If multiple experimental data are available for a single substance, the result of a computational 
model can be helpful in choosing a valid data point. 


The result of one or more computational models can be used to increase the confidence in an 
experimental measurement for a single substance. For example, within the EU Existing Substances 
Regulation, estimated results obtained with two QSAR models for biodegradation were used to support an 
experimental observation of ready biodegradability for acrylaldehyde (Tsakovska I & Worth A 2007). 


3.5 Weight-of-evidence considerations 


Since the data used in a hazard assessment should be relevant, reliable and sufficient for the 
regulatory purpose, it is necessary to base the assessment on the totality of available information, i.e. to 
apply weight-of-evidence (WoE) considerations. The WoE assessment can be based on experimental data 
as well as estimated data (obtained by applying one or more non-testing approaches). In most cases, 
estimated data might be used to supplement and increase confidence in the available experimental data, 
whereas in some others, such data might be used instead of experimental data. 


Further guidance on WoE considerations is provided in the OECD Manual for Investigation of 
HPV Chemicals (OECD, 2007b) 
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CHAPTER 4.   GUIDANCE ON A STEPWISE PROCEDURE TO PERFORM THE ANALOGUE 
APPROACH 


4.1 Introduction 


This chapter provides guidance on how to estimate missing data from a single or limited number 
of compounds using the analogue approach.  


The guidance in this chapter is primarily based on the widespread current experience in the 
application of read-across using the analogue approach using non-formalised approaches. However, the 
guidance also provides indications of where computer-based methods can be included to facilitate the 
process. A stepwise approach to analogue evaluation is proposed, in which the use of formalised 
computational approaches can be integrated.  


In the EU, there is considerable experience in the application of read-across using the analogue 
approach in the classification and labelling group (ECB, 2005, Comber M & Simpson B, 2007, Gallegos 
Saliner A et al., 2007, Hart J 2007, Hart J & Veith GD, 2007, Schoeters I & Verougstraete V, 2007). More 
recently additional experience has been gained in the risk assessment of Existing Chemicals (ESR 
programme; (Tsakovska I & Worth A, 2007), and in the Notification of New Substances (NONS 
programme; Hanway & Evans, 2000).  


There is also considerable experience on the use of analogue approaches in the OECD HPV 
programme and by the US EPA (ECB, 2005). Within the OECD HPV Chemicals Programme, read-across 
has been extensively performed since 1998. Examples of initial hazard assessments that rely on data from 
analogues, and which have been published, include: isobutanol (CAS No 78-83-1), p-chlorotoluene (CAS 
No 106-43-4), and methyltriacetoxysilane (CAS No 4253-34-3). These initial assessments are available 
from UNEP Chemicals (2006). 


Much of this experience has taken place in the context of consultation in either the EU Technical 
Committees or at the OECD, and reflects a consensus on the use of expert judgement between experts from 
the member countries.  


The current practice in the EU is often based on an empirical identification of an appropriate 
analogue. The choice of analogue is normally fairly straightforward, as any potential analogue has to be 
data-rich in order to form a basis for comparison. In many cases the choice is governed by the availability 
of data on an analogue manufactured by the same producer or an analogue where data are available from 
detailed regulatory evaluations (OECD HPV Chemicals Programme or the EU Existing Substances 
Programme) or from the open literature. For example, under the EU Existing Substances Programme, data 
for ETBE was estimated by comparison with the data collected for MTBE and TAME (Tsakovska I & 
Worth A., 2007). 
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It is foreseen that read-across using the analogue approach using non-formalised methods will 
continue to be the more frequently used method for filling data gaps over the next few years. Based on a 
learning-by-doing approach, the experience gained in application of this approach will lead to further 
improvements of this guidance in the future. 


In the case of single substances, or complex substances where there are dominating constituents, 
read-across by non-formalised approaches generally involves the identification of a chemical substructure 
that is common to the target chemical and its analogue (or their respective breakdown products) and the 
assumption that: 


a) in the case of qualitative read-across, the presence (or absence) of a property/activity for the 
chemical of interest (target chemical) can be inferred from the presence (or absence) of the same 
property/activity for the analogue (source chemical).  


 
b) in the case of quantitative read-across, the known value of a property for the analogue (source 


chemical) can be used to estimate the unknown value of the same property for the chemical on 
interest (target chemical). In the case of a toxicological effect (human health or 
ecotoxicological), this assumption implies that the potency of an effect shared by the two 
chemicals is similar or follow a regular pattern. 


 


In the case of complex substances, the basis for comparison is likely to be different. For example, 
complex substances derived from certain process streams may share common structures. 


With limited information it can be difficult to judge the degree of uncertainty associated with the 
assumption of commonality for a particular read-across. To provide the most robust read-across possible, 
other relevant properties should be compared between the source and target chemicals.  


4.2 Stepwise approach to read-across using the analogue approach 


The following stepwise approach is recommended, but should be regarded as flexible and not the 
only possible approach, see Figure 3. 


4.2.1 Step 1: Identification of potential analogues 


There are a number of different possible ways of identifying potential analogues as source 
chemicals with data with which the target chemical can be compared.  


In many cases, the choice of a source chemical is straightforward. Similar chemicals produced for 
similar uses by the same company (or sector group of companies) are often used as potential analogues. In 
this case, no formal selection techniques are used. 


However, a more formal search strategy may indicate additional potential analogues for 
comparison, and hence, increase the robustness of the read-across. It should be noted that with increasing 
numbers of chemicals included in a read-across, the closer this approach is to the approach used for 
categories described in the next chapter. One starting point would therefore be to consider whether the 
chemical is best evaluated by an analogue approach, or whether a wider category approach should be used. 
One factor that would affect the choice is whether the chemical is a member of a category that has already 
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been evaluated. Another factor would be the number of analogues identified: if a significant number of 
analogues are identified, then a wider category approach would be justified, as outlined in the next chapter. 


Information on categories that have been evaluated by the US EPA is available from 
http://www.epa.gov/opptintr/newchems/pubs/chemcat.htm 


Information on categories that have been evaluated within the OECD HPV Chemicals 
Programme is available from http://cs3-hq.oecd.org/scripts/hpv/ 


There is no single information source on categories evaluated within the EU. However, 
information can be found in ECB, 2005, Gallegos Saliner et al. (2007) and Tsakvoska & Worth (2007). 


A number of industry sectors have applied the principles of �grouping� for use in evaluation of 
health and environmental hazard properties. Examples, including rationales for grouping, include 
petroleum substances (Concawe, 2001), dyes and pigments (ETAD, 2001), chlorinated paraffins (CPIA, 
undated), surfactants (CESIO, 2000, 2003) hydrocarbon solvents (HSPA, 2002), acrylate resins (UV/EB 
Acrylate Resins, 2003), petroleum additives (ATC, 2000a, b) and bitumen (Eurobitume, 2002) (see ECB, 
2005).  


Categorisation approaches have been applied to flavours and fragrances (Salvito D, 2007) under 
JECFA, USHPV, Environment and Health Canada DSL Program, SPORT, and the safety assessment of 
fragrance ingredients under RIFM. 


Computational methods for analogue selections are expert knowledge in combination with 
electronic substructure searching and automatic tools using molecular similarity indexes (e.g. the Tanimoto 
similarity index). The pharmaceutical industry, which is the predominant user of the concept of molecular 
similarity, is employing similarity methods in a wide range of applications e.g. virtual screening, 
estimation of absorption, distribution, metabolism, excretion and toxicity (ADME/Tox) and prediction of 
physicochemical properties (solubility, portioning, etc.). Whilst these techniques have not been widely 
used in this context, the use of such techniques should be considered when searching for relevant source 
chemicals for comparison. 


A non-exhaustive list of possible analogue-searching tools is given in Table 1. 


The identification strategy is an exploratory process, and is not intended to be an element of the 
read-across rationale. If a large number of analogues are identified, the use of the categories approach 
described in the next Chapter is recommended. It should also be noted that the use of a category approach 
reduces the demands on extensive data for any individual source chemical, as this approach draws on the 
cumulative data available for all the individual chemicals in the category.  


The structural similarity and the purity and impurity profiles of the substance and the structural 
analogue need to be assessed. The fundamental basis for any read-across decision must be that the 
chemical structures of the analogues are sufficiently close for there to be a reasonable expectation of 
similar effects. The more divergent the structures, the lower will be confidence in making such a 
prediction. In general, where biologically active functional groups are present, they should be present in 
both structures and be in the same structural orientation so that any biological activity would be unaffected.   
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The extent to which differences in the purity or impurities are likely to influence the overall 
toxicity (Hanway RH, 2000), needs to be addressed and, where technically possible, excluded (see also 
3.2.5 point (c)). 


4.2.2 Step 2: Data gathering for the analogues 


For the source analogues chosen, published and unpublished data should be gathered on standard 
physicochemical properties, environmental fate and transport properties, ecotoxicological and toxicological 
effects. Standard physicochemical properties include physical state, MW, logKow and other partition 
coefficients (e.g. the Henry�s Law coefficient, soil organic-carbon partition coefficient), aqueous solubility, 
particle size and structure11, vapour pressure, melting point and boiling point. Since these physicochemical 
properties provide basic information on environmental distribution, fate and bioavailability, they can often 
provide supporting information for the read-across. The data gathering should include all existing relevant 
data, including both experimental data and data generated by non-testing methods.  


If a large number of analogues are identified, it is recommended to consider forming a larger 
chemical category (see chapter 5). If this is not feasible, e.g. for practical reasons, computational tools, 
such as (Q)SARs can help to reduce the dataset to a subset of the closest analogues, e.g. homologues for 
which properties similar to the target chemical are estimated (see Sections 3.2.6 and 3.2.7).   


Data are already available on many high volume chemicals that have been thoroughly assessed. 
Information on substances assessed by the OECD is available from the OECD (http://cs3-
hq.oecd.org/scripts/hpv) and the United Nations: (UNEP Chemicals, 2006).  


Information on chemicals assessed in the EU can be found on the ECB website (http://ecb.jrc.it). 


Information on the environmental and human health effects of chemicals can be found from a 
large number of internet-accessible databases. A list of such databases, including internet links, has been  
compiled by the European Chemicals Bureau 
(http://ecb.jrc.it/QSAR/information_sources/information_databases.php). 


4.2.3 Step 3: Evaluation of available data for adequacy 


Where data are available from relevant peer-reviewed sources such as the OECD HPV Chemicals 
programme, EU risk assessment programme or other comparable sources, the data can normally be used 
without further evaluation.  


In other cases, the available experimental data should be evaluated for adequacy e.g. using the 
OECD Guidance for Determining the Quality of Data for the SIDS Dossier (see section 3.1 of the OECD 
Manual for Investigation of HPV Chemicals, OECD, 2007b). 


If read-across data have not been produced using the most current test methods, particularly 
careful consideration of the quality and suitability of a method is important (Hanway & Evans, 2000). 
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4.2.4 Step 4: Construct a matrix of data availability 


A matrix of data availability should be constructed for the target endpoint and all other relevant 
endpoints (see Appendix 1 for an example). The matrix should include the chemical of interest (target 
chemical) and the analogue(s) (source chemical(s)). If multiple analogues are identified, they should be 
arranged in a suitable order (e.g. according to molecular weight). The ordering should reflect a trend or 
progression within the group. The cells of the matrix should indicate whether data are available or 
unavailable. If possible, the cells should also indicate the available reliable key study results. 


4.2.5 Step 5: Assess the adequacy of the analogue approach and fill the data gap 


It is currently only possible to provide limited guidance about how to decide whether data from 
an analogue can be used to fill a data gap, and the decision remains largely an expert judgment. Similarly, 
it is not possible to provide definite guidance on how data gaps could be filled quantitatively by read-
across.  


However, the factors shown in section 3.2.5 need to be addressed when evaluating the results of a 
read-across using an analogue approach. The supporting evidence discussed in sections 3.2.6, 3.2.7 and 
3.2.8 should also be considered. 


Wherever possible, the relevance of the read-across of other endpoints should be evaluated in the 
light of the known or suspected mode of action. The applicability of the read-across can also be evaluated 
in the light of available data for both source and target chemical for other endpoints where the mode of 
action is likely to be similar. The use of QSAR predictions can also be useful to assess the applicability of 
the read-across, both by predicting the missing data and comparing the experimental data available and the 
predictions.  


Chemicals that cannot be represented by a molecular formula or structure can be handled on a 
case-by-case basis, depending on the components of the complex substance and on the data available for 
the complex substance and/or components. 


If the read-across is considered to be suitable, the missing data for the target chemical(s) is 
evaluated using the data from the source chemical(s) according to the guidance in Chapter 3.  


If the read-across is not considered to be suitable, three options are possible. It may be necessary 
to identify alternative analogues � the best analogues may indeed not have the relevant experimental data, 
so it may be necessary to choose analogues of lower quality in order to obtain data - or the use of a more 
extended category approach can be considered. It may also be necessary to obtain the information directly 
by testing. 


4.2.6 Step 6: Document the analogue approach 


If the read-across is considered to be suitable, the approach should be documented according to 
an appropriate format in order to justify that the approach may be used instead of testing (see Chapter 7). 
The justification for the read-across should include an explanation of the rationale, as well as the 
assessment including all relevant supporting information. Ideally examples of unsuitable read-across 
should also be documented.  
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Table 1. Selected tools for analogue-searching  


Tool & Website Remarks 


OECD (Q)SAR Application Toolbox 
www.oecd.org/env/existingchemicals/qsar 


Toolbox containing a library of (Q)SAR methods and databases 
of experimental results, as well as tools to form chemical 
categories and fill data gaps by read-across, trend analysis and 
(Q)SARs. 


Proof-of-concept version to be publicly available in March 2008


Contains ca. 200,000 records. 


Searchable by chemical name, CAS number, SMILES, 
substructures, mechanisms of reaction etc. 


AIM   


 


US EPA�s Analog Identification Methodology. 


Links to publicly available, experimental toxicity data for target 
chemical as well as structural analogues 


Due to be publicly available in 2007. 


Contains 31,031 records. 


Searchable by CAS number, SMILES and (sub)structure. 


Ambit 


http://ambit.acad.bg 


Chemical databases and functional tools, including a tool for 
defining applicability domain of QSAR models 


Developed by IdeaConsult Ltd 


Publicly available 


Contains 463,426 records. 


Searchable by chemical name, CAS number, SMILES and 
(sub)structure. 


ChemFinder 


http://www.chemfinder.com 


Publicly available and subscription scientific databases. 


Searchable by diverse parameters including chemical name, 
synonyms, CAS number, formula, chemical structure (exact 
match, substructure, similarity search), toxicological and 
physico-chemical properties. 


ChemID Plus 
http://chem.sis.nlm.nih.gov/chemidplus 


Publicly available database from the US National Library of 
Medicine (NLM).  


Contains over 379,000 records. 


Searchable by chemical name and CAS number. 


Hazardous Substances Database (HSDB) 


http://toxnet.nlm.nih.gov 


Publicly available toxicology database on the National Library 
of Medicine's (NLM) Toxicology Data Network (TOXNET) 


More than 4800 peer-reviewed records. 


Searchable by chemical name, fragment name, CAS number, 
subject terms. 


Danish (Q)SAR Database Publicly available version of the QSAR database developed by 
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http://ecbqsar.jrc.it DK EPA, and made available by ECB website. 


Contains 166,000 records. 


Searchable by chemical name, CAS number, endpoint, and 
(sub)structure 


Leadscope 


http://www.leadscope.com 


Commercially available databases and (Q)SAR functionalities 


Searchable by chemical name, (sub)structure, toxic effect, study 
type, and experimental conditions. 


SciFinder 


http://www.cas.org/SCIFINDER 


Commercially available and internet-accessible portal to 
extensive collection of chemical and biochemical information 
from scientific literature and patents. 


Searchable by chemical name, (sub)structure, biological 
sequence and reaction, as well as by research topic, author, and 
company. 
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Figure 3. Stepwise approach to an analogue approach  
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CHAPTER 5.   GENERAL GUIDANCE ON A STEPWISE PROCEDURE TO DEVELOP CATEGORIES 


5.1 Introduction 


Chemical categories accomplish the goal of obtaining hazard information through the evaluation 
of all available experimental data for the individual chemicals in the category, so that reliable estimates 
that are adequate for classification and labelling and/or risk assessment can be made without further testing 
of the individual members of the category. If there are sufficient experimental data to support the category 
evaluation that the chemicals in the category behave in a similar or predictable manner, then the relational 
features described in Figure 1 can be used to assess the chemicals instead of conducting additional testing. 
If not, it may be necessary to: a) perform limited and targeted testing; b) revise the category hypothesis 
(and therefore the applicability of the category in terms of members and/or endpoints); or c) as a last resort 
abandon the category hypothesis. 


The review of the use of chemical categories carried out in preparation for the development of 
this guidance12 concluded that the main lessons learned with the use of the chemical category concept are: 


a) Initial hazard assessments were agreed upon by OECD member countries for 240 chemicals in 42 
different categories as of 2006, by applying the chemical category approach. The approach can 
therefore be considered to be widely accepted for regulatory purposes. 


b) Currently more than a third of the substances assessed yearly within the OECD HPV Chemicals 
Programme are assessed through the use of chemical categories and this fraction is estimated to 
increase significantly over the next few years as experience grows in member countries. 


c) As already concluded for the US HPV Challenge Programme, chemical categories can be used to 
estimate results for both environmental and human health endpoints. 


 


The guidance in this Chapter documents a stepwise approach to the formation of categories. The 
current practice is based on the use of non-computational methods. However, guidance is also included on 
where computational tools could be used at various steps in this process to support the development of 
categories. It is emphasised that such computational tools can supplement but do not replace the need for 
expert judgement, which is required throughout the process. Whilst the use of these tools is considered to 
be helpful in a category approach, it should be recognised that the use of approaches for which there is 
little or no regulatory precedence should be used in close collaboration with the relevant regulatory 
authority.  


This chapter should be read with the understanding that the formation of categories can be carried 
out using the expertise routinely used in hazard identification and risk assessment. However, given the 
large number and diversity of chemicals that exist, and the extensive number of categories that may be 
formed, guidance on how to develop and evaluate chemical categories can not be captured in terms of rigid 


                                                           
12 Modified from ECB, (2005) 
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rules. Rather this section describes how information on chemical properties and activities and when 
available, metabolism and mechanisms of action should be gathered and combined with expert judgement 
to form robust and well rationalised categories, as well as guidance on how to document the justification 
for each category. Based on a learning-by-doing approach, the experience gained in application of this 
approach will lead to further improvements of this guidance in the future. 


5.2 Stepwise approach to the formation of chemical categories 


In order to use the results from a category, it is necessary to demonstrate that a chemical category 
is robust, and to do this, certain types of information should be documented. In order to collect this 
information in a systematic and transparent manner, it is recommended to follow a stepwise approach 
(Figure 4). The general scheme should be regarded as flexible, since there may be alternative ways of most 
efficiently obtaining the information.  


One reason for needing flexibility is that there can be different starting points in category 
formation. For example, it may be desirable to start from a single chemical, or small group of chemicals, 
and to identify analogues to establish a larger category. Alternatively, it may be desirable to start from a 
defined set of chemicals (e.g. a set list of already classified substances), and to find ways of grouping them 
and finding additional analogues relating to them.   


5.2.1 Step 0: Check whether the chemical is a member of an existing category  


Before considering whether to develop a category for a group of substances, the first step should 
be to determine whether the chemical(s) is (are) a named member of a category that has already been 
evaluated. Information sources on existing categories include: 


a) US EPA: http://www.epa.gov/opptintr/newchems/pubs/chemcat.htm 
b) OECD: http://cs3-hq.oecd.org/scripts/hpv 
c) United Nations: http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html  


 


A number of industry sectors have applied the principles of �grouping� for use in evaluation of 
health and environmental hazard properties. Examples, including rationales for grouping, include 
petroleum substances (Concawe 2001), dyes and pigments (ETAD, 2001), chlorinated paraffins (CPIA, 
undated), surfactants (CESIO, 2000, 2003) hydrocarbon solvents (HSPA, 2002), acrylate resins (UV/EB 
Acrylate Resins, 2003), petroleum additives (ATC, 2000a, b) and bitumen (Eurobitume, 2002) (see ECB, 
2005).   


Categorisation approaches have been applied to flavours and fragrances (Salvito D, 2007) under 
JECFA, the US HPV Challenge Program, the Environment and Health Canada DSL Program, SPORT, and 
the safety assessment of fragrance ingredients under RIFM. 


If the chemical is a member of a category that has already been evaluated, its inclusion into the 
new category should be justified. It is usually sufficient to refer to the evaluation of the category when 
assessing the chemical, and to refer to the results that have been agreed for the category, taking account of 
the position of the chemical in the category. Where new data are available for some endpoints, these may 
be used to verify the existing category and could, depending on the results, lead to a revision of the 
category. 
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In some cases, a relevant category may exist, but where the chemical of interest has not been 
specifically included in the category. For example, this can be the case where a category including only a 
number of HPV chemicals has been evaluated. In this case, it would be appropriate to extend the 
membership of the currently defined category to include the chemical of interest. For further guidance on 
the consequences of extending a category in this way see Chapter 2 (Section 2.2). 


5.2.2 Step 1: Develop category hypothesis and definition and identify category members  


The first step in developing a category is to develop a basis for the proposed grouping of 
chemicals.  


The category definition should list all of the substances and endpoints covered. Chemical 
category definitions have referred to chemical classes with a common functional group (e.g. epoxides) or 
chemicals with an incremental and constant change across the category (e.g. a chain-length category).  


Although the chemical structure is usually the starting point, a category definition could also 
refer to a group of chemicals related by a mechanism of action (e.g. non-polar narcotics) or a particular 
property. In practice, this particular property is largely related to the chemical structure. For example, in 
the case of hydrocarbon solvents, products were separated into categories based on basic hydrocarbon 
structure - aliphatic or aromatic - and then further separated based on boiling ranges, carbon number, and 
other properties. In some cases, the aliphatic hydrocarbon categories were further separated into 
subcategories based on specific aliphatic structure such as normal or branched aliphatics (IHSC, 
2004/2005). 


Some categories have been defined in terms of a metabolic pathway, i.e. they have a stepwise 
metabolic pathway producing the different members within the category with each metabolic step. More 
detailed examples of how these types of categories have been evaluated are shown in Chapter 6. 


In addition, the category definition should describe the molecular structure a chemical must have 
to be included in the category, including criteria such as carbon chain length, functionality, and chemical or 
metabolite equivalence considerations.  


It is possible to develop and propose a category for a specific endpoint, or a selection of 
endpoints, rather than for all of the endpoints required for the substance in question, although this 
restriction should only be applied where strictly necessary. In particular, all the endpoints that can be 
expected to be relevant for the category should be included. Since a category is based on an underlying 
hypothesis of a common mechanism of action, the wider the range of endpoints covered, the more robust 
the results that are obtained from the category approach.  


The category hypothesis should also address: 


a) the chemical similarities (analogies) and trends in properties and/or activities that collectively 
generate an association between the members. These features can be regarded as the parameters 
that hold the category members together.  


b) the specific instances of read-across and trend analysis (interpolations and extrapolations), and 
any specific computational methods that have been used 


c) the set of inclusion and/or exclusion rules that identify the ranges of values within which reliable 
estimations can be made for category members for the given endpoint. These rules, can be 
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described as the applicability domain for an endpoint and provide a means of extending the 
category membership to chemicals not explicitly included in the current definition of a category.  


 


Depending on the basis for the category, the individual members of the category are identified. 


In many cases, this is done on an empirical and non-systematic basis. In the OECD HPV 
Chemicals Programme and the EU Existing Substances Programme, chemicals have frequently been 
grouped on the basis of their obvious structural similarities (e.g. phthalate esters, groups of oil-derived 
complex substances, metal compounds).  


Since categories have often been developed in the context of a High Production Volume 
Chemicals programme, the selection of the chemicals that are included in a particular chemical category 
has normally been guided by the fact that the chemicals in the category are produced in high volumes. 
However, it should be noted that a category may also contain substances that are not produced in high 
volumes (or indeed, substances that are not necessarily commercially available) and which may have been 
tested and provide a source of data for the category. These chemicals are also legitimate members of the 
category, and may in some cases prove to be relevant candidates for testing in order to evaluate the 
properties of the category as a whole. 


The formation of a category has in many cases also been dependant on which chemicals are 
manufactured by the consortium of companies sponsoring the category. However, it should be noted that a 
category may also contain substances that are produced by a number of different companies. It is therefore 
important for industries wishing to use this approach to consider the formation of a consortium (e.g. based 
on an Industry sector group) in order to obtain appropriate support and information. 


However, when developing a category, the possibility of including additional chemicals that had 
not been initially selected since they did not meet these pragmatic criteria should be seriously considered. 
Data may be available for these chemicals that can help in the assessment of the target chemicals . 
Inclusion of these chemicals will increase the robustness of the category, and reduce the possibility that the 
addition of these chemicals at a future date would lead to revision of the conclusions for the chemicals 
specifically under evaluation.  


There are many approaches to making a list of category members from the use of simple manual 
approaches to the use of automated computer-based analogue searching methods.  


In preparing a comprehensive list of ethers to form a category of low molecular weight ethers 
with carbon numbers from 2 to 6, permutations of the SMILES notation for these compounds was used 
(see Hart J & Veith G, 2007). This approach has the advantage of speed and simplicity, but there are also 
disadvantages associated with the approach. Systematic use of the SMILES notation can ensure that all 
possible members of a category are included, and the systematic names of the individual members can be 
derived from the structures. However, it is often difficult to identify the CAS numbers of the substances 
without additional work. The production process may also vary across the range of a category, leading to 
the formation of commercial products of varying complexity, and potentially differing impurity profiles, 
depending on carbon number. Whilst most of the low carbon number ethers are produced as single 
compounds, many of the higher carbon number ethers are produced as complex substances with varying 
components. These commercial compounds may have their own separate CAS numbers, and the available 
data may only be available for the commercially produced complex substance, rather than for the 
individual compounds identified on the basis of their structure.  
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In the case of new category proposals, computational methods can help to develop the category 
hypothesis (rationale) and to define the category in terms of its endpoints and members. The choice of 
computational method(s) is likely to depend on the starting point of the investigation. For example, the 
user may start from a single chemical or a small group of chemicals, with the intention of building up a 
category by drawing on data from multiple sources (bottom-up or systematic approach). Examples of tools 
that might help include expert systems such as Derek (LHASA Ltd, UK) or other tools such as Leadscope 
(Leadscope Inc, USA) or AIM (US EPA). In addition, combinatorial methods exist for identifying, a 
priori, the possible permutations of the substituents on a given substructure. Examples of tools capable of 
this include TSAR or Cerius2. A variety of computer-based analogue-searching tools have been 
summarised in Table 1 in Chapter 4. In some cases, these techniques may identify compounds which 
contain more than one isomer, which can give rise to difficulties in estimating the properties of the 
individual components (see example in Worth A et al., 2007). However, regulatory experience with the use 
of these computational tools is still limited and further guidance will need to be developed in the near 
future.  


In identifying a category, it is important that all potential category members are described as 
comprehensively as possible. For potential members of a category, all relevant CAS numbers should be 
selected. For some substances, there may be more than one CAS number, and studies may contain relevant 
data reported under different CAS numbers. Due to historic reporting errors, a CAS number used to 
describe a substance may not accurately describe the substance as marketed. The CAS numbers of 
members of the category should also be checked against different chemical inventories (e.g. TSCA, EU, 
Customs Inventories) as these inventories may indicate which CAS numbers are used for marketing the 
substances and hence for which CAS numbers additional data might be available.  


It is important that information on the purity and impurity profiles of all potential category 
members is collected at the same time as details of the molecular structure.  Differing purity or impurities 
could influence the overall toxicity.  For example, a category member may contain a particularly toxic 
impurity that is not present in the other substances making it difficult or impossible to draw conclusions on 
the toxicity of other substances in the category. It is therefore important that category members have 
similar purity profiles or, where they differ, the effect of the differing purity profiles is known.  


5.2.3 Step 2: Gather data for each category member 


For each member of the category, published and unpublished data should be gathered on 
physicochemical property(ies), environmental fate parameter(s), toxicological (human health) and 
ecotoxicity (environmental species) effect(s). This should include all existing relevant data and not be 
limited to the endpoints that are mandatory within a given programme (e.g. metabolism and cancer studies 
are relevant but not part of SIDS in the OECD HPV Chemicals Programme). In some cases where 
estimated data have been included in an internationally accepted evaluation, these estimates can be 
included on the same basis as other data that have been critically evaluated.  


The computational methods described in Step 2 (Chapter 4) can also be used to identify 
analogues (and corresponding data) that are included in one or more databases. Having identified a range 
of possible chemicals, one or more databases could then be searched to identify those chemicals for which 
data are available. Guidance on data gathering for analogues is also given in Section 4.2.2. 


Dossiers should be prepared for each category member. Specific guidance on how to prepare 
Dossiers for chemical categories with the IUCLID software will be developed and made available in a 
separate guidance document. Reporting formats are described in Chapter 7. 
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5.2.4 Step 3: Evaluate available data for adequacy 


Available data should be evaluated for its adequacy using e.g. the OECD Guidance for 
Determining the Quality of Data for the SIDS Dossier (see section 3.1 of the OECD Manual for 
Investigation of HPV Chemicals). 


In evaluating the available data for a category, a number of additional factors will apply that are 
not relevant when evaluating test results for individual compounds.  


• Different types of data may be available for the same endpoint. It is clear that the scope of the 
estimated results for a member of a category cannot exceed the scope of the underlying data for the 
other members of the category, e.g. if for genotoxicity, only in vitro results are available for some 
members of the category (source chemicals), only conclusions on in vitro genotoxicity can be 
reached for the members of the category for which experimental results are lacking (target 
chemical). If the scope of the underlying experimental results for an endpoint vary (e.g. a mix of 
results from screening tests and higher tier tests), it is necessary to clarify the scope of the 
estimated results for the category members for which no experimental results are available. It may 
be possible to apply a weight-of-evidence approach to all the data, which could lead to the same 
hazard identification for all the members of the category, irrespective of the data available for the 
individual compounds. 


• An effect that is defined by a particular numerical cut-off may lead to different conclusions for 
individual compounds. This type of data should be studied carefully to ensure that the compounds 
are evaluated in a way that reflects the underlying trends across a category. For instance, a series of 
compounds may give rise to data that shows a borderline positive irritant effect for some members 
of the category and a borderline negative effect for others. The data should be carefully evaluated 
to decide whether (a) this reflects accurately a trend across the whole category or whether (b) the 
uncertainties in the experimental data justify allocating the compounds to different subcategories 
(in this example, classifying some category members as irritant and not classifying others). If the 
second option is considered as the most biologically plausible explanation, the conclusion of the 
evaluation will lead in some cases to a different conclusion than that based on a simple evaluation 
of the data taken in isolation. Hence, a borderline positive effect can be interpreted as a negative 
effect in the light of evidence from other compounds in the category. Similarly, a borderline 
negative effect can be interpreted as positive taking into account the data from the whole category. 


• Where the data suggests possible breakpoints, the data should be evaluated to ensure that these 
reflect a genuine change in properties or effects and are not due to comparison of results from 
testing carried out in different laboratories, at different times, with different animal strains, etc. 


• The data set may contain an apparent outlier, i.e. one category member where there are 
experimental data that shows the presence of an effect not seen in other category members. This 
difference can be real, and provide evidence of special conditions relevant to the particular 
substance (e.g. the chronic and reproductive toxicity of hexane compared to other lower alkanes). 
Such results need to be evaluated with particular care to establish whether the result reflects a real 
difference in a mechanism of action across the category or whether the test result should be 
questioned.  


 


5.2.5 Step 4: Construct a matrix of data availability  


A matrix of data availability (category endpoints vs. members) should be constructed with the 
category members arranged in a suitable order (e.g. according to molecular weight). The ordering of the 
members should reflect any trends or progression seen within the category. The cells of the matrix should 
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indicate whether data are available or unavailable. If possible, the cells should also indicate the available 
reliable key study results (see Appendix 1 for an example).  


5.2.6 Step 5: Perform a preliminary evaluation of the category and fill data gaps 


A preliminary assessment of the category should be carried out to determine whether: 


a) the category rationale is supported, i.e. the category does in fact exhibit one or more of trends 
postulated in Step 1; and 


b) the category is sufficiently robust (i.e. contains sufficient, relevant and reliable information on the 
category members) for the assessment purpose. 


 


This assessment should be carried out for each endpoint, as the category rationale may lead to a 
relevant assessment for some endpoints and not for others. 


This assessment is largely a matter of expert judgement. Assessment of the category rationale and 
robustness of the category for the particular regulatory purpose is closely related to the approach chosen for 
filling data gaps for any particular endpoint, and here the guidance in Chapter 3 for analogue read-across, 
trend analysis and the use of external QSARs should be taken into account.  


If the initial assessment indicates that both criteria are satisfied for a particular endpoint, the data 
gaps can be filled according to the guidance in Chapter 3 and the chemical category can be finalised and 
documented.  


In applying these techniques, the background for the basis on which the category is formed 
should be reflected in the way techniques are chosen and applied. Hence for some effects, where the test 
data suggest a uniform property across a group, read-across from the existing data would normally be 
considered appropriate. In other cases, where there is a trend in aquatic toxicity related to a change in 
logKow and based on a narcotic mechanism of action, the data gaps may be filled by data from a valid 
QSAR for the category. Alternatively, the category can be sub-divided into a number of subcategories 
defined by the breakpoints in the category, and members evaluated within each subcategory.  


If the initial category does not satisfy both of these criteria, the following options should be 
considered: 


a) If further examination of the data suggests that there is a pattern of effects for a limited number 
of chemicals in the group, then the analysis might suggest that the category should be modified 
e.g. divided into subcategories (return to step 1).  


b) If adequate data do not exist, but the structure-based category is reliable for one or more 
endpoints, then a category approach may still be proposed for these endpoints. Testing of some 
chemical category members for some endpoints would still be necessary (go to Step 6). The 
choice of chemicals and endpoints for testing should be scientifically motivated, but is also 
likely to involve animal welfare and financial considerations, especially in the case of more 
�expensive� endpoints. 


c) If there are adequate data for a given endpoint, but no apparent pattern, the proposed category 
may not be appropriate and so testing may be required for all remaining category members for 
that endpoint (i.e. the category is abandoned). 
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5.2.7 Step 6: Perform and/or propose testing 


If the preliminary assessment supports the category rationale (i.e. a pattern or trend is observed), 
but the category does not appear to contain sufficient, relevant and reliable information to assess all 
category members, it may be necessary to perform or propose testing. 


In proposing additional testing, a number of factors should be taken into consideration. 


• Since a category may contain compounds of different production volumes, the standard 
information requirements (e.g. those stipulated in the OECD Manual for Investigation of HPV 
Chemicals for the OECD HPV Chemicals Programme) may vary from compound to compound 
within a category. However, there may be strong scientific reasons that the recommended testing 
should be conducted on lower tonnage category member(s) in order to identify the actual hazards 
of the category.  In which case the test plans should be confirmed with the appropriate regulatory 
authority. 


• The choice of test will be influenced by the results of the preliminary evaluation of the category.  
• If there are no data for any of the members of a category for a particular endpoint, full testing of 


a limited number of carefully selected category members may be considered appropriate.  
• When data are already available indicating the presence or absence of a particular effect, tests 


may be chosen to provide evidence that compounds selected for testing show the effects that 
have been predicted from the trend of the property. Hence, for a substance in a category where 
e.g. skin irritation is predicted, a simple in vitro test would be sufficient to provide confirmation 
of the effect.  


Test plans for chemical categories should include a category definition, rationale, and matrix of 
data availability and be accompanied by the Dossiers for each category member. 


The rationale supporting a category definition should be as simple and transparent as possible, 
and should explain why the existing data and proposed testing data allow interpolation or extrapolation to 
other members of the category that have no data or proposed testing. The category rationale should be 
documented in the Category Reporting Format, as described in Chapter 7. 


The test plan needs to summarise the adequacy of the existing data, and how the proposed testing 
will adequately characterise the category. 


The matrix of data is a useful part of the test plan and provides a tool for consideration and 
presentation of the available data.  The endpoints are rows in the matrix. If toxicity is expected to vary in a 
regular pattern from one end of the range of category members to the other end (e.g. high toxicity to low 
toxicity), samples chosen for testing should bracket both ends of toxicity.  If the category is large, testing 
also needs to be performed and/or data should be available for one or more member(s) in the middle of the 
range of toxicity. Any change in a tendency for a property should be accompanied by data in the adjacent 
cells in order to define the limits for the resulting subsets of the category or subcategories. Assuming the 
columns are the category members, there are no rules for the number of columns and cells that must be 
filled nor the number that can be empty.  Acceptability of the matrix will depend on the number of 
members in the category, the endpoint, and the confidence in the interpolation and extrapolation. 


When selecting a sample to test, it should be representative of the substance marketed, including 
the presence of any manufacturing impurities.  
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It should be noted that the category test plan is intended to provide information about the 
properties of the group as a whole rather than the properties of any specific, individual compound. A 
category test plan may thus identify as key substances for testing substances of little or no commercial 
importance. Whilst in some cases this may even require the synthesis of chemicals specifically for this 
purpose, the approach may still prove more economical, both in terms of expense and numbers of animals 
used for testing, than a more conventional testing strategy based on individual commercially available 
chemicals. 


5.2.8 Step 7: Perform a further assessment of the category  


If new test data are generated, the category should be revised and further assessment to determine 
whether the criteria outlined in Step 5 are satisfied and therefore whether the category can be finalised and 
documented. 


If the results support the category, the testing phase is complete and the chemical category can be 
finalised and documented. Remaining data gaps can be filled according to the guidance in Chapter 3. 


If the results do not support the category, further testing may be carried out, members of the 
category may be changed (e.g. dividing the category as appropriate), or the category proposal may be 
dropped altogether.  The latter implies that testing will then be done to fill all appropriate endpoints for 
each category member. 


5.2.9 Step 8: Document the finalised category  


The finalised category should be documented in the form of a suitable reporting format (see 
Chapter 7 for proposed format).  


Chemicals that cannot be represented by a molecular formula or structure can be handled on a 
case-by-case, depending on the components of the substance and on the data available for the substance 
and/or components. 


While a category may be regarded as finalised, it may be revised subsequently in the light of new 
data and/or experience. For example, the category could be extended by including additional chemicals, or 
may even be redefined by withdrawing one or more substances.  


5.3 IT tools for elaborating dossiers for members of chemical categories 


IT tools to build dossiers for members of chemical categories and to document the chemical 
categories have been developed, e.g. IUCLID 5 or HPVIS. 


HPVIS has been developed by the US-EPA in the context of the US HPV Challenge Programme. 


IUCLID 5 is the recommended tool for submission of dossiers under REACH as well as under 
the OECD HPV Chemicals Programme.  


Both tools, while focusing on the elaboration of dossiers for single substances, allow for the 
grouping of substances, either for simple analogues or into more complex chemical categories.  
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Guidance on how to prepare documentation for chemical categories according to the present 
guidance document with the above mentioned IT tools will be prepared separately.  
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Figure 4. Stepwise approach to category development 
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CHAPTER 6.   GUIDANCE ON SPECIFIC TYPES OF CATEGORIES 


In this chapter, guidance is provided for some specific types of chemical categories. It should be 
highlighted that the categories described in this chapter are not the only category types that might ever be 
formed or created.  


6.1 Chain length  


Chain-length categories show an incremental, and usually constant, increase in chain length 
across the category. It is assumed that each category member exhibits the same toxic mode of action unless 
there is a good scientifically demonstrated reason to believe this is not the case. Examples include the 
homologous series of alpha-olefins, where each category member differs by a methylene group (−CH2− 
unit), and the ethylene glycols, where there is an incremental increase in the number of CH2CH2O groups.  
Examples of chain length categories which have been assessed within the OECD HPV Chemicals 
Programme are alpha-olefins (CAS Nos: 592-41-6, 111-66-0, 872-05-9, 112-41-4, 1120-36-1), higher 
olefins (CAS Nos: 25264-93-1, 25339-56-4, 25377-83-7, 27215-95-8, 25339-53-1, 25378-22-7, 85535-87-
1, 629-73-2, 112-88-9) or monoethylene glycol ethers (CAS Nos: 2807-30-9, 111-76-2, 112-25-4) (UNEP 
Chemicals, 2006). 


Categories defined by chain length generally show an incremental change in molecular weight 
and other physicochemical properties, such as water solubility or logKow. However, not all properties will 
necessarily exhibit a linear relationship with chain length and care must be taken in making assumptions 
about such trends. For many homologous series, increasing logKow leads to increasing fish toxicity whilst 
at the same time water solubility decreases. There is usually a point where the solubility is too low to be 
expressed. For example, in alpha-olefins there is an apparent cut-off point between the C8 and C10 chain 
length at which acute toxicity to fish is no longer observed. Similarly, a trend of increasing molecular 
weight may lead to decreasing systemic toxicity as absorption decreases. There may be a change of 
physical state of the category members as chain length increases.  


Care should be taken when evaluating a category containing both branched chain chemicals and 
linear chain chemicals. Whilst there may be no influence of degree of branching on a trend for some 
endpoints (e.g. aquatic toxicity), significant differences could be expected for other endpoints (e.g. 
biodegradation). For these endpoints where differences in trend are seen, it may be helpful to divide the 
category into subcategories in order to provide a robust justification for the assessment. 


Careful thought should be given to selecting the boundaries of a chain length category. The cut-
off points described above may provide useful boundaries. The potential scope and size of a chain length 
category may be larger than that covered by a particular manufacturer or consortium. Where possible, well-
characterised substances which are not necessarily HPV chemicals but which fit into the series should be 
included. There may be cases when testing the end members of a chain length category is not appropriate. 
For example if the existing data indicates that the toxicity cut-off occurs earlier in the series, it may not be 
necessary to test the end member for that endpoint. 


QSARs can be used to help justify the category and fill data gaps. In general, substances at either 
end of a chain length category should have all endpoints fulfilled, preferably with test data. This permits 
interpolation of data to the other category members rather than extrapolation and increases confidence in 
the estimate. For example, in the category on ethylene glycols, a linear regression was used to predict acute 
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aquatic toxicity, indicating that toxicity decreases with increasing chain length, and further supporting the 
low toxicity of the category members concluded from available experimental data. For categories where 
there is more than one variable, such as variation in the length and degree of branching of the chains, more 
category members are likely to be required to bring confidence to the interpolations being made.   


Other examples are oleochemical derivatives which can be grouped in such categories as fatty 
acids or alkyl sulfates. These categories may contain single-chain chemicals as well as mixtures containing 
chemicals of distinct chain lengths at varying amounts. The relative amounts of individual chain length 
molecules in mixtures are usually reflective of the chain length distribution in natural fats and oils from 
which they are derived. Since the category chemicals differ from each other only by the number of -CH2-
CH2- units, these categories are very homogenous and exhibit a constant pattern in the changing of the 
potency of the properties across the category as described below. 


6.2 Metabolic pathways 


The underlying hypothesis for a metabolic series is a sequential metabolism of a parent chemical 
to downstream blood metabolites that are chemicals of interest. Hazard identification studies with the 
parent compound could then be used to identify the hazards associated with systemic blood levels of the 
downstream primary and secondary metabolites and once quantified, can be used in place of studies using 
direct exposure to primary and secondary metabolites themselves. In certain instances, the metabolism of 
the parent compound within barrier tissue (e.g. lung or gut tissue) occurs so rapidly that the initial primary 
metabolite is the predominant chemical found within the blood. Under these circumstances data from 
hazard identification studies conducted with that primary metabolite itself can be used to identify hazards 
for the parent compound. PBPK or PBPD models may help to define categories. The metabolic pathway 
approach is usually reserved to some toxicological endpoints. For physicochemical properties, 
environmental fate and ecotoxicity, information on the parent compound would need to be available. 
Examples of metabolic pathway categories which have been assessed within the OECD HPV Chemicals 
Programme are isobutyl isobutyrate (CAS No 97-85-8) or trimellitic anhydride (CAS No 552-30-7) (UNEP 
Chemicals, 2006). 


The first technical issues faced when forming a metabolic series is to determine if the metabolism 
that is assumed to occur does occur independently of the requirements of the programme under which the 
chemical is assessed. This is necessary before moving any further in developing a metabolic category and 
preferentially should be determined in vivo. In certain instances, in vitro metabolic studies can be used to 
help identify metabolic pathways, but the definitive evidence should be conducted in whole animals. The 
primary and secondary metabolites should be detected either in the blood or tissue.  Primary and secondary 
metabolites that cannot be readily determined in blood or tissue should not be candidates for a metabolic 
series approach without some limitation placed upon the use of the information. 


The second technical issue pertains to the level of evidence required to describe the metabolic 
processes.  Direct measurement of the parent chemical and primary and secondary metabolites in the blood 
in an in vivo exposure is the recommended standard. The level of evidence required to presume that there 
will be blood-borne levels of primary and secondary metabolites following exposure to parent chemical, 
will have to be determined on a case by case basis.  Certain metabolic processes are ubiquitous and well 
understood and these can be presumed to occur without performing in vivo experiments in every instance. 
Other metabolic processes are not part of normal metabolism or require enzyme induction. These 
metabolic processes may not be well characterized and should not be assumed without specific in vivo 
evidence of blood levels of primary and secondary metabolites. 
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The third technical issue provides a limitation for the metabolic approach to forming categories.  
The metabolic category reasoning is only useful for identifying hazards related to systemic blood levels of 
the parent compound and/or primary and secondary metabolites. Other endpoints of hazard identification 
studies that are dependent upon site of contact effects (e.g. eye, skin, respiratory tract irritation, irritation to 
gastric mucosa) cannot be addressed using the metabolic category logic.  These sites of contact effects are 
often due to the physic-chemical properties of the chemical in question and therefore may differ 
considerably between the parent compound and primary and secondary metabolites. In addition, tests that 
identify unique structural characteristics (e.g. skin or respiratory sensitisation) or are dependant upon 
physical chemical properties (e.g. volatility and LC50 values) should not be considered as part of metabolic 
category because these properties may not be similar amongst the various members of the metabolic series. 


An additional limitation of the metabolic categories approach is that metabolism and 
toxicokinetics experiments have to be conducted with the parent compound. These types of studies are not 
requested in most review programmes and therefore would require a sponsor of the chemical to do 
additional work beyond what is normally considered necessary. However, it should be recognized that the 
savings involved (numbers of animals used, testing costs) could be considerable compared with generating 
data for each metabolic category member for each endpoint of systemic toxicity.  For screening level 
assessments that are interested in identifying hazards related to systemic blood levels, it should not become 
necessary to provide definitive toxicokinetic evidence or develop a toxicokinetic model for acceptance of 
hazard identification studies as relevant for the primary and secondary metabolites. 


An additional advantage of using the metabolic category toxicity data is that in certain instances, 
higher systemic blood levels of a chemical can be achieved from metabolic pathways than if the primary or 
secondary metabolite was administered directly. For example, if a material is corrosive or has limited 
volatility, higher blood levels may be found following the administration of the parent compound than if 
the primary or secondary metabolite was administered directly to the animal. 


The following specific issues should be taken into account when developing a metabolic pathway 
category, according to the stepwise procedure described in Section 5.2. 


a) Step 1: Provide definitive information on the metabolism of the parent chemical to the primary 
and secondary metabolite. This information should also include, preferably, time course data for 
either blood or tissue for both the parent chemical and the primary and secondary metabolites. 


 
b) Step 2: The metabolism experiment should be examined to determine, if in fact, the primary and 


secondary metabolites are formed, if they achieve appreciable levels within the blood and/or 
tissues and determine basic toxicokinetic parameters for the parent material. For example, the 
T1/2 for elimination for the parent chemical should be determined if possible. If the metabolism of 
the parent chemical to the primary metabolite is rapid and is thought to occur within barrier 
tissues, then it may be appropriate to use hazard identification studies from the primary 
metabolite to identify hazards associated with exposure to the parent chemical. 


 
c) Step 3: If there are appropriate hazard identification studies that have been conducted with the 


parent chemical or primary or secondary metabolites for similar toxicity endpoints, then these 
studies should be examined to see if these materials have similar toxicity. If data are not 
available for the metabolic series in question and a study is to be designed and conducted, then 
the parent compound should be tested, so that blood levels of all category members will be 
present. The toxicokinetic and metabolic experiments that provide the basis for the metabolic 
category should have robust summaries prepared and be included in the dossier for the parent 
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chemical, primary and secondary metabolites. A table should be included detailing the relative 
blood levels of the parent chemical, primary and secondary metabolites. 


 
d) Step 5: A quantitative analysis between exposures of the parent chemical and the primary and 


secondary metabolite is usually not necessary if the only objective is hazard identification. It is 
recognised that in certain cases quantitative differences play an important role in hazard 
identification (e.g. in the metabolism of C6 - C8 alkanes). For risk assessment purposes, a 
quantitative analysis may become necessary, e.g. additional toxicokinetic analysis (including 
preparing a model) may be appropriate. 


 


The metabolic approach should not be used for environmental toxicity endpoints unless the 
metabolism of the parent compound to the primary or secondary metabolite can be demonstrated within the 
test species in question.  Whereas it may be appropriate to extrapolate within mammals, it may not be 
appropriate to extrapolate between amphibia and fish or insects and other species due to the difference in 
the metabolic processes and enzymes present within those species.  


On the other hand the same concept underlying the metabolic pathways can be used for 
environmental degradation processes. For example, for a substance which hydrolyses very rapidly in 
aquatic test systems (half-life < 1 hour), the aquatic toxicity endpoints can be covered by the test results 
with the degradation product(s) (OECD, 2000). 


6.3 Chemical reaction products and multi-constituent substances  


Categories can be developed for series of chemical reaction products or multi-constituent 
substances (MCS) that are related in some regular fashion. As with categories based on discrete chemicals, 
in a category containing reaction products or MCS some, but not all, of the individual substances may 
require testing.  


A number of categories assessed under the OECD HPV Chemicals Programme provide useful 
case studies on dealing with multi-constituent substances. Further information is available at (http://cs3-
hq.oecd.org/scripts/hpv/). For the Ethylene Glycols category, data from PEG 200, a mixture of chain 
lengths, was used to support the human health assessment. For the Linear alkylbenzene sulfonates 
category, aquatic toxicity data was available for both commercial products (mixtures) and pure C13 and 
C14 homologues. The pure homologues showed higher toxicity than the commercial mixtures but data for 
the pure homologues was not used to drive the recommendation of the assessment since they were not 
commercially supplied (Caley J et al., 2007). The Bicarbonate Special category focusing on ammonium 
bicarbonate, provided an interesting example of assessing a reaction mixture using data from pure 
components. The commercial material is a reaction mixture of sodium bicarbonate, sodium carbonate and 
ammonium bicarbonate. Aquatic toxicity data was available for the three components. Ammonium 
bicarbonate is the most toxic and the evaluation therefore focused on the quantity of ammonium ions 
released to water from dissolution of Bicarbonate Special and the impact of pH on the ammonium 
speciation and toxicity (Caley J et al., 2007). Effectively, the ammonium ion was used as a marker for 
aquatic toxicity (see also Section 6.5). 


Another example is the reproductive toxicity of technical C7-C9 phthalate ester mixtures. In case 
of ortho phthalate esters, there was clear evidence that phthalates with a C4-C6 backbone (i.e. the length of 
the longest branch in the side chain) were reprotoxic, whereas phthalates with a backbone >C6 might not 
be. It was assumed therefore that phthalate ester mixtures which contained both lower and higher 
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homologues, then the reprotoxic capacity/potency of the mixture would depend on the amount of the lower 
homologues (backbone C4-C6) present in the mixture. In fact what was observed for some complex 
mixtures containing a high amount of the lower homologues was similar but fewer reprotoxic effects, at 
higher concentrations and with less severity than the lower homologues. Therefore, when assessing such 
mixtures, it would not be sufficient to determine just the predominant homologue or different homologues 
(side-chain, backbone lengths) in the mixture, but also the amount and properties of these different 
homologues (Fabjan et al., 2006).  


The composition and physicochemical properties of substances are useful considerations to take 
into account when dealing with MCS.  


6.4 Isomers  


Isomers are chemicals that have identical molecular formulas but different molecular 
arrangements. Although there are several types of isomers, the two that typically will be considered are 
structural and geometric. 


Structural isomers are molecules with differences in the arrangement of their atoms. Structural 
isomers can include: 


a) chain isomers. For example hydrocarbon chains with identical or variable lengths and variable 
branching patterns (see also section 6.1). 


b) positional isomers. For example hydrocarbon chains with a functional group that varies in 
position along the chain. An example is 1-butene and isobutene.  


c) functional group isomers. These isomers also have identical molecular formulas, but contain 
different functional groups. Examples are 1-butanal and 2-butanone which both have the 
molecular formula C4H10O. Each of these isomers contains a carbonyl group (C=O), but are 
representative of two different chemical families: butanal is an aldehyde whereas butanone is a 
ketone. This type of structural isomers is less likely to be considered within a category because 
functional isomers can have very different chemical and biological properties. Functional isomers 
are not included within the scope of this guidance.  


 


Stereoisomers are isomeric molecules whose atomic connectivity is the same but whose atomic 
arrangement in space is different. One type of stereoisomerism is geometrical (cis-trans) isomerism. 


Geometric (or cis-trans) isomers can occur when a double bond or a ring is present. Bond rotation 
is restricted in these types of structures, so atoms can be permanently on the same (cis) or on opposite 
(trans) sides of the bond. For example, cis-2-butene and trans-2-butene each have carbon groups on either 
side of a double bond, which cannot rotate, so the carbon groups are arranged on either the same side of the 
molecule (cis) or opposite sides of the molecule (trans). 


Enantiomers are two stereoisomers that are related to each other by a reflection: they are mirror 
images of each other. Every stereocentre in one has the opposite configuration in the other. Two 
compounds that are enantiomers of each other have the same physical properties, except for the direction in 
which they rotate polarized light and how they interact with different optical isomers of other compounds, 
and how they interact with enzymes. In nature, only one enantiomer of most chiral biological compounds, 
such as amino acids, is present. As a result, different enantiomers of a compound may have substantially 
different biological effects. 







ENV/JM/MONO(2007)28 


 66


An example showing a profound difference in the effects of enantiomers is the drug thalidomide, 
The optical �R� isomer is an effective sedative whereas the optical �S�- isomer is a teratogen causing 
serious birth defects in children to mothers using the drug during pregnancy. 


Stereoisomers can have similar or different chemical or toxicological properties. Even though 
they may behave identically in many chemical reactions, it is for example well known that the enzyme 
specificity in biological systems may be totally different, so caution is needed in case of such substances. 
An example of such specificity is certain carbohydrates, which may be metabolised or not depending on 
the orientation of functional groups. These are examples of diastereoisomers, which are defined as 
stereoisomers that are not enantiomers (i.e. they are not mirror images of each other). Diastereomers can 
have different physical properties and different reactivity. 


There are two general principles for using estimation techniques as they apply to isomers: 


a) Relatedness. The substance(s) with a data gap as well as substance(s) with data are similar such 
that their physicochemical, biological, and toxicological properties would be expected to behave 
in a predictably similar manner or logically progress across a defined range. This similar manner 
or logical progress should be demonstrated by the available experimental data. QSAR models 
and trend analysis can also be used in addition of experimental data to support the estimate. 


b) Structural Similarity. The substance(s) with data gap possesses a small incremental structural 
difference from the reference substance(s) or the difference between the two would not be 
expected to affect the property sufficiently such that it could not be accurately predicted.This 
similar property should be demonstrated by the available experimental data. QSAR models and 
trend analysis can also be used in addition of experimental data to support the estimate. 


 


There can be instances within a category of structural isomers when the estimate for an endpoint 
is not appropriate. An example is illustrated with two categories of isomers: the pentanes and hexanes. 
Although the pentanes may be broadly described as isomers, they actually represent three types of 
hydrocarbons, normal alkanes, branched alkanes, and cyclic alkanes. It is known that n-pentane, 2-
methylbutane, 2,2-dimethylpentane, and cyclopentane exhibit distinct differences in potential 
biodegradability. n-Pentane and 2-methylbutane are readily biodegradable, whereas 2,2-dimethylpentane 
and cyclopentane are poorly biodegraded. Therefore, it is not possible to assess the biodegradability of the 
poorly biodegradable pentanes by using the results from the readily biodegradable pentanes, even though 
the pentane isomers could still be considered a category for other endpoints. In such a case, the potential 
biodegradability of the two groups of pentanes would each have to be characterised separately within the 
context of the category. Likewise, the peripheral neurotoxicity in humans associated with exposure to n-
hexane has not been demonstrated to occur with exposure to other hexane isomers. Therefore, a discussion 
of this effect within a hexane isomer category would have to isolate n-hexane from the other isomers. 


Based on the category of butenes and their mixtures, the following general principles were 
derived: 


a) selected properties of isomers may be read-across to another isomer(s) or to an isomeric mixture 
within a category if the data are similar and/or if the structure of the isomer(s) without data is 
similar to the isomers with data. 


b) extrapolating properties to isomeric mixtures should take into account mode of action, potential 
additivity and synergy, as well as purity profiles, and mixture composition. 


c) for toxicological endpoints (e.g. LC50, NOAEL), a range of toxicity or the lowest value in a 
range of toxicity may be used for read-across. 
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d) read-across from one isomer to another may not be straightforward. Metabolic data may be 
needed if existing knowledge of category members or related non category members suggests 
that differences may be expressed within a biological endpoint of interest. 


6.5 Complex substances (UVCB) 


Complex substances include a diverse range of materials which are defined as �substances of 
Unknown or Variable composition, Complex reaction products or Biological material (UVCB 
substances)�. The range of different types of UVCB is very wide and the specific properties may be 
diverse, such that the applicability of a common approach needs justification. The following section 
highlights the key issues, however, it is recognised that in some sectors this approach has been more 
widely used than others and thus there needs to a cautious approach to defining categories and applying the 
following recommendations. There are many different types of complex substances, although generally 
they all have the following characteristics in common.  


a) they contain numerous chemicals (typically closely related isomers and/or chemical classes with 
defined carbon number or distillation ranges), and cannot be represented by a simple chemical 
structure or defined by a specific molecular formula.   


b) they are not intentional mixtures of chemicals.  
c) many are of natural origin (e.g., crude oil, coal, plant extracts) and cannot be separated into their 


constituent chemical species. 
d) the concept of �impurities� typically does not apply to complex substances.  
e) they are produced according to a performance specification related to their physicochemical 


properties. 
 


While CAS numbers are important for identifying substances, in the case of complex substances 
they do not represent a unique chemical and the specificity of the CAS number definition may vary (some 
CAS number definitions are rather narrow, some are very broad), e.g. CAS numbers for: 


a) petroleum complex substances are based on a hierarchy of considerations including hydrocarbon 
type, carbon number range, distillation range and the last processing step,  


b) coal derived complex substances are based on the applied production process and may include 
information on the distillation range and the chemical composition, and  


c) NCS: natural complex substances (e.g., essential oils) are assigned CAS numbers based on their 
genus and species, in some cases part of plant, extraction method and other processing descriptors  


 


Due to these numerous considerations, similar products sometimes have different CAS numbers. 
There are also historical and geographical reasons why similar complex substances may have been 
assigned different CAS numbers. Further, some CAS numbers have a broad definition that may fit 
different, but related complex substances that fall into different categories. These complexities lead to the 
use of physical properties and chemical descriptors (e.g. chain length, chemical class, size of aromatic ring 
systems) as being the preferred way to define categories of complex substances. In the case of NCS, this 
categorisation may also occur around the major chemical component(s) present, and might include marker 
chemicals for toxicity where it is clear that the behaviour of the UVCB is driven by those marker 
chemicals. 


The approach used to define a category of complex substances may vary, although generally the 
approach will be related to how the category members are manufactured, defined and used. 
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6.5.1 General guidance on developing categories for complex substances  


The key step is to define the category and identify category members. While initially this may 
seem repetitive, in fact the steps are different for complex substances. This is best explained by considering 
the �define analogue(s)� step, which for complex substances means identifying single component 
substances that represent the range of properties and the matrix being built up by the complex substances. 
The properties of these analogues are used, often with properties of the complex substances, to develop the 
data matrix and describe the physicochemical space.   


The following elements are considered to be the main blocks to be used when putting together a 
category for complex substances. 


(a)  Composition - it is important to clearly characterise the complex substances to the extent it is 
measurable. In particular, it is necessary to identify which of the following attributes are key and must 
be specified: 


! Cut off ranges  
o Range of chain length or predominant carbon number range or size of condensed ring 


systems 
o Distillation temperature range 
o Appropriate measures that allow characterisation of category members 


! Known or generic composition and description 
! Standard index � e.g. Colour Index number 
! Chromatographic and other physical "fingerprints" 
! Reference to standards 
! Information on the production process (especially useful in categorising petroleum or coal 


derived products) 
! For botanical NCS identification of the genus/species, origin should be considered 
! If marker chemicals are appropriate, they should be clearly identified and if possible quantified 


for all category members. 
 
(b) Properties of the components of a complex substance can be applied to the complex substance if the 


properties of the single components are similar, or fall within an expected range, depending on the 
endpoint.   


! it is necessary to identify representative components of the complex substance to cover the 
carbon range and structure types of members of the complex substance. 


! components with outlying properties need to be identified (e.g. specific toxicity of hexane 
compared to other aliphatic hydrocarbons, higher water solubility of aromatic hydrocarbons 
compared to aliphatic hydrocarbons). 


 
(c) Data gap filling - Read-across/SAR and QSAR 


It is possible to fill data gaps within a defined category either using read-across/SAR or establishing a 
QSAR, which is sometimes best described as a local QSAR. Where the composition of two, or more, 
complex substances is similar (within boundaries defined by the category description) qualitative 
properties can be established and data gaps filled. Quantitative read-across is more difficult in such 
circumstances, although it is possible to establish ranges. Where a valid QSAR is either available or 
can be established based on components of the complex substance, it can be possible to fill data gaps 
with either qualitative or quantitative information.  When this is done justification for the approach and 
chosen data needs to be clearly described. 
 
It is also very important to carefully consider the dose-response relationship for read-across/QSAR 
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versus the nature of the complex substances and the level of components of concern within the 
complex substances.  


 
(d) Data gap filling � testing 


Where it is necessary to identify representative complex substances for testing purposes, this should be 
done bearing in mind the key components of the category definition and the ranges thus defined. 


 


6.5.2 Petroleum complex substances  


Petroleum complex substances are generally defined by manufacturing and processing 
conditions, hydrocarbon chemistry (e.g., aliphatic hydrocarbons, aromatic hydrocarbons), physico-
chemical properties such as boiling range or carbon-number range, and common use categories. An 
example of the grouping of petroleum complex substances, developed for the purposes of the Existing 
Substances Regulation and also used for classification and labelling purposes, is given in Comber M & 
Simpson B (2007). According to this approach, petroleum complex substances are grouped according to 
the process by which they are manufactured, on the assumption that substances within each group (or sub-
group) have similar physicochemical properties and therefore similar intrinsic hazard properties. Within 
this approach, two substances and a class of chemicals (DMSO extractable PAHs) were used as markers 
for carcinogenicity, i.e. the presence of one of these substances at a specified level was used to indicate and 
classify for carcinogenicity.  For other classification endpoints read-across between members of the 
categories has been used and more recently supported by QSAR.  


The approach adopted for the petroleum complex substances has more general applicability to 
UVCBs and should be considered by other industries for which it may be applicable. 


6.5.3 Hydrocarbon solvents  


Hydrocarbon solvent categories are based on typical chemistry and carbon-number range. 
Common use can also contribute to the category definition. Under this approach, those hydrocarbon 
solvent substances with similar chemistry and carbon-number range are grouped within a category that is 
generally defined by the predominant constituents of the category members. This approach is practical and 
has the benefit of ensuring that similar commercial products are grouped together in the same category. 


6.5.4 Coal derived complex substances 


The principle described in 6.5.2 for petroleum derived complex substances also applies to coal 
derived complex substances. The longer geological history of coal compared to crude oil explains the 
higher degree of cross-linking of coal derived constituents. This results in a predominance of aromatic ring 
systems in coal derived complex substances. Longer alkyl chains do not appear. Processing of a coal 
derived feedstock separates according to volatility (size of condensed ring systems) and/or the 
extractability of acidic/ alkaline constituents. Formation of categories makes use of the applied processing 
techniques and of a similar spectrum of intrinsic properties for substances having a similar matrix of 
physicochemical properties.  


6.5.5 Natural complex substances (NCS) 


NCS are botanically-derived substances obtained by subjecting specific parts of the plant to a 
physical treatment such as extraction, distillation, expression, fractionation, purification, concentration or 
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to fermentation. Their compositions vary depending on the genus, species, the growing conditions and 
maturity of the crop used as a source, and the process used for its treatment.  


NCS constitute a very specific subgroup of UVCBs (substances of unknown or variable 
composition, complex reaction products or biological materials) and include primarily essential oils and 
extracts obtained by various separation techniques. 


Inclusion in a chemical group is possible based on the constituents of the NCS where the major 
components can be clearly identified as the same as known chemical substances. An example is provided 
in Salvito D (2007). 


6.5.6 Use of toxic equivalency factors or toxic units approach for filling data gaps 


The use of toxicity equivalency factors and the estimation of toxic units for mixtures of 
chemicals which contribute to a biological effect through a common toxicity pathway is a useful approach 
for filling data gaps in the assessment of chemical mixtures. The techniques are applied to mixtures of 
compounds in order to express the mixture�s toxicity as a single value. The principle requirement is that 
the chemicals in the mixtures are active in a common toxicity pathway, and so this approach is strictly only 
applicable for chemical mixtures that have been formally grouped based on mechanistic considerations. 
Furthermore, toxicity data for the endpoint being assessed must be available for each component in the 
mixture. 


Complex mixtures of PCBs (Clemens et al., 1994), furans (Parrott, 1992), dioxins (Safe, 1991; 
van der Weiden, 1992) and aromatic hydrocarbons (Walker, 1991; Zabel, 1995) have been assessed using 
toxicity equivalency factors based on Ah receptor binding and joint toxicity models amongst others. Joint 
toxicity models for calculating the toxic units generally use a strict addition model when a common 
toxicity pathway is a reasonable approximation. Although synergist effects are conceivable, they are only 
observed when chemicals in a mixture have different mechanisms, which should not be the case within a 
chemical category rigorously formed by the principles including toxic mechanistic considerations. 


In the Toxic Equivalents (TEQ) approach, the most toxic compound is used as the reference 
compound. This compound does not necessarily have to be present in the mixture being assessed, but the 
components of the mixture must all act by the same single toxic pathway and be of the same compound 
type (structural/functional group similarity) as the reference. The components of the mixture are each 
assigned toxic equivalency factors (TEFs) such that their individual toxicity is expressed as a fraction of 
the toxicity of the reference compound (which is given a TEF of 1). This is achieved simply by dividing 
the effect value of the reference compound by the effect value of the particular component (equation 1). 


TEF (component A)    =       Reference effect value       Equation 1  
                            Component A effect Value 


 


The amount of each component in the mixture is then multiplied by its respective TEF and the 
values for each component are summed to give the overall toxic equivalency, relative to the reference 
compound (equation 2).  


TEQ = Σ (concentration x TEF)      Equation 2 
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For example in the case of dioxin and furan mixtures, toxicity relative to 2,3,7,8-tetraCDD 
(2,3,7,8-tetrachloro-p-dioxin) was derived, based on mortality of rainbow trout fry following injection of 
the compounds to eggs. The following table lists TEFs derived from measured toxicity data for some of the 
compounds found in the literature (Safe, 1991, Walker, 1991, Zabel, 1995): 


Dioxin/Furan Toxic Equivalency Factor 


2,3,7,8-tetraCDD 1 (reference compound) 


1,2,3,7,8-pentaCDD 0.73 


1,2,3,7,8,9-hexaCDD 0.1 


1,2,3,6,7,8-hexaCDD 0.024 


 


To illustrate the approach using a fictitious example based on these data: 


Mixture A contains 20% 2,3,7,8-tetraCDD, 50% 1,2,3,7,8-pentaCDD, 10% 1,2,3,7,8,9-hexaCDD 
and 20% 1,2,3,6,7,8-hexaCDD.  


Therefore, according to equation 1: (0.2 x 1) + (0.5 x 0.73) + (0.1 x 0.1) + (0.2 x 0.024) = 0.5798 


So the toxic equivalency of Mixture A relative to the reference compound 2,3,7,8-tetraCDD is 
0.5798, the fraction indicating a lower level of toxicity. In order to quote this fraction as an effect value 
(for example as an acute LC50 value) for Mixture A, the effect value of 2,3,7,8-tetraCDD is divided by 
0.5798 giving a higher effect value (i.e. lower toxicity) for the mixture. 


An adaptation of the method has been applied in the draft risk assessment of coal tar pitch (under 
the EU Existing Substances Regulation, CAS 65996-93-2 Pitch, coal tar, high-temp, EC, 2006c) in which 
the local concentration (Clocal) for each component is divided by the component�s PNEC, the summation of 
all expressing the risk characterisation ratio as opposed to toxicity (equation 3). A value greater than 1 
indicated a risk. 


Sum RCR =    Σ  Clocal       Equation 3 
      PNEC 


In another adaptation of the method, the OECD HPV assessment of C6-22 Aliphatic Alcohols 
(Long Chain Alcohols, see http://cs3-hq.oecd.org/scripts/hpv/), measured acute fish toxicity data were not 
available for all of the alcohols present in these complex mixtures. Therefore (Q)SAR estimation was used 
to fill toxicity data gaps and so predict the toxicity of the complex mixtures. 


In summary, toxic equivalency can be used for complex mixtures when there is a common mode 
of toxic action such that the effect is additive across the components of the mixture: there is no synergism. 
In addition, measured toxicity data should be available for each individual component of the mixture. 
Differences in test protocol for each data point can have a marked effect on the derived TEFs (and so 
TEQ), therefore if this approach is followed then it is necessary to present all available data and justify the 
use of the approach. This includes discussion of the shared toxic mechanism of the components in the 
mixture, choice of data for deriving the TEFs, discussion of the purity of the mixture/presence of 
impurities and their effects, and any deviations from the method. 
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6.6 Metals, metal compounds and other inorganic compounds. 


The concept of chemical categories has traditionally been widely used for hazard assessment for 
certain endpoints and risk assessment of inorganic substances. The approaches have generally been based 
on the occurrence of a common metal ion or anion and the use of read-across to fill the data gaps.  


For example, the chemical category approach based on the metal ion has been extensively used 
for the classification and labelling of metal compounds in the EU13. Other category entries are based on 
certain anions of concern such as oxalates and thiocyanates. For these EU classifications the category 
approach has often been applied to certain endpoints of particular concern for the compounds under 
consideration, and has not necessarily been applied to all endpoints of each individual compound in the 
category of substances. A category approach has also been used during the categorisation of existing 
chemicals on Canada�s domestic substances list (Environment Canada, 2003). 


This approach has also been used for estimating the potency of the effects as well as for their 
identification. NOAEL(s), NOEC(s) and comparable quantitative estimates have been read-across from 
data obtained from water-soluble compounds to other water-soluble compounds, including, in the absence 
of specific data, to compounds of substantially lower water-solubility. One example is the EU risk 
assessments on nickel (Tsakovska I & Worth A, 2007).  


The application of these concepts has been useful14  


• to evaluate hazards for substances for which data are limited rather than relying exclusively on 
conducting tests.  


• to evaluate hazards for a range of compounds regarded as �difficult� substances, as they can 
present technical difficulties when carrying out standard test protocols [�].  


• to evaluate hazards for a number of metal compounds, for which animal models do not always 
reliably predict effects on humans. Where the hazard has been identified on the basis of human 
data the use of read-across provides a method to avoid these difficulties. 


 


The guidance below is based largely on the practice of the EU Technical Committee on 
Classification and Labelling, the EU Technical Committee on New and Existing Substances and 
experience gained in other fora (see also Hart J, 2007 and Schoeters I & Verougstraete V, 2007 for 
examples). This guidance is intended to supplement the general guidance in the previous chapters with 
issues specific to metals and inorganic compounds. 


6.6.1 Assumptions underlying the grouping of metal compounds  


There are a number of assumptions underlying any grouping of metal compounds for estimating 
their biological properties.  


The hypothesis is that properties are likely to be similar or follow a similar pattern as a result of 
the presence of a common metal ion (or ion complex including a hydrated metal ion). This is a reasonable 
                                                           
13 The EU terminology for this type of entry is a �group entry� rather than a category. 
14 The approach of grouping metals and metal compounds in risk assessments has also been applied because it allows 


addressing together all compounds which potentially lead to exposure to the same metal moiety. 
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assumption for the majority of inorganic compounds and some organic compounds (e.g. metal salts of 
some organic acids). However, it is the bioavailability of the metal ion (or a redox form of this ion) at 
target sites that in most cases determines the occurrence and severity of the effects to be assessed for the 
read-across of metal substances. Supporting information to assess the bioavailability of the metal ion at the 
target site can include information on a number of different factors (e.g. physicochemical properties such 
as water solubility, degree of dissociation of the metal �containing compound, particle size and structure11, 
in vitro solubility, in vivo data on systemic effects, toxicokinetics). 


6.6.2 Basis for the development of categories or read-across approach of metal compounds  


Hazard data is available for some primary metals and some key (high production volume) 
inorganic compounds. However, for a wide range of inorganic and organic compounds of the same metal, 
data is usually very limited. Data availability will play an important role in the selection of source 
chemicals. 


As metals occur in a wide and heterogeneous range of substances, including inorganic metal 
compounds, organic metal salts, organometallic compounds, metals, metal-metal compounds (i.e. 
compounds containing more than one type of metal), alloys and complex substances, care is needed in 
order to select those metal compounds for which a category approach is relevant from those where read-
across is not applicable.  


The following points could alter the assumption of commonality and should be considered: 


� Chemical speciation and valency 


When selecting the appropriate source substance, the valence state and its influence on the 
assumption of commonality should be checked. For some metals (predominantly transition 
elements), the chemical speciation and in particular the different valencies may result in 
differences in mechanism of action and a variation in toxicological properties. For example, 
differences in hazards are seen with Cr3+ and Cr6+ compounds. In some cases, species may be 
interconvertible, in other cases there is little interconversion between the species.  


� Organometallic compounds 


Organometallic compounds will generally have a different mode of action since the metal ion is 
not likely to be present in the same form as for inorganic compounds. In such cases, read-across 
between inorganic and organometallic compounds is not recommended, although read-across may 
well be appropriate between different organometallic compounds. On the other hand, especially for 
environmental risk assessment, if an organometallic compound degrades rapidly to its inorganic 
metal moiety, it can be assessed together with the inorganic metal moiety 


� Metals 


Particular difficulties have been seen in evaluating the properties of metals on the basis of data for 
metal compounds. In some cases, read-across of properties from the metal compounds to the metal 
itself (metallic, zero-valent form) has been agreed (e.g. cadmium oxide to cadmium metal, EC 
2006a), whilst for others it has not (e.g. soluble nickel salts to nickel metal, EC 2006b). These need 
to be evaluated on a case-by-case basis. 


� Metal containing UVCBs 
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Some metal containing UVCB compounds may not be appropriate for consideration in a category 
approach, as their effects will not be expected to be adequately described by their metal content. 
These include compounds such as asphalt, frits and drosses. In cases where read-across is not 
considered appropriate, clear arguments should be put forward as to why the known hazard profile 
of the metal is not expected to be relevant (for example very low bioavailability). 


� Crystalline structure 


The crystalline structure of insoluble metal compounds could influence the hazard profile. If there 
is reason to believe that the crystalline structure influences significantly the effects of the 
compound to be assessed, this must be taken into account in the evaluation. An example is silica of 
which the crystalline and non-crystalline forms have a different hazard profile (see category for 
syntheticamorphous silicas assessed within the OECD HPV Chemicals Programme; Silicon 
dioxide [CAS Nos 7631-86-9, 112945-52-5, 112926-00-8] Silicic acid, aluminum sodium salt 
[CAS No 1344-00-9] Silicic acid, calcium salt [CAS No 1344-95-2]). 


6.6.3 Preliminary evaluation of the category and read-across 


The water solubility of the metal compounds is often used as the starting point for establishing a 
category, as this provides a first indication of the availability of the metal ion in the different compartments 
of interest. For example, for inorganic nickel a number of sub- categories have been suggested, reflecting 
different ranges of aqueous solubility (Hart, J 2007).  


The most simplistic approach to hazard evaluation is to assume that the specific metal-containing 
compound to be evaluated shows the same hazards as the most water-soluble compounds. This is a 
conservative approach, since systemic metal ion availability will normally be reduced with decreasing 
water-solubility and consequently reduced bioavailability.  


This simplistic approach can be refined for categories containing many substances by building 
subcategories based on water solubility, when data is available on trends with water solubility. For 
example, mixed oxides with limited water solubility can be evaluated by comparison with the hazard 
profile for the metal oxides (where this is known) rather than for the soluble salts.  


This difference in trend is clearly recognised in evaluating the environmental hazards of metals 
and metal compounds, where the relevant hazards can be evaluated using a transformation/dissolution 
protocol (OECD 2001).  


Information from other endpoints could further support the systemic bioavailability assumptions. 
For example, the LD50 values for the semi-soluble nickel compounds was used to demonstrate systemic 
uptake to justify classification for reproductive toxicity for these compounds, but not for the less soluble 
oxides and sulfides (Hart J, 2007). For endpoints where a threshold occurs, estimates of the systemic 
bioavailability (i.e. toxicokinetics) of the metal ion can be ascertained for representative members of each 
category in order to ascertain whether the bioavailability exceeds the threshold for the compounds. 


In addition to water solubility, phagocytosis, bioaccessibility in synthetic biological fluids, and 
organ deposition and clearance rates are relevant parameters to be considered (Schoeters I & Verougstraete 
V, 2007).  
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Where toxicokinetic data is available, this should be used as this provides relevant information on 
whether the source and target chemicals in question behave similarly as expected from read-across or 
whether there are biologically differences that would bring into question the validity of the category 
hypothesis. 


Other factors may also need to be taken into account. 


� Counter ions and other metal ions: 


The assumption that the metal ion is responsible for the common property or effect implies that the 
toxicity of the counter ion or of other metals present in the compound will be largely irrelevant in 
producing the effects to be assessed. This assumption could be affected by interactions between the 
metal ion and other parts of the substance e.g. the counter ion. It is noted that in certain cases the 
effect of the counter ion in acute toxicity studies exert another effect than in repeated dose studies 
using lower dose levels. This could obscure the role of the metal ion in either the acute or repeated 
dose studies. The influence of the counter ion should be checked for each endpoint. If there is 
reason to believe that the counter-ion (such as cyanates, oxalates) or other metal ions present in the 
compound influence significantly the effects of the compound to be assessed and alter the 
assumption of commonality, this must be taken into account in the evaluation. One option may be 
to use the additive approach described in the Foreword to Annex I, Directive 67/548/EEC, in the 
guidance to Note A. (See also 6.6.5 below). 


� Crystalline structure: 


The crystalline structure of insoluble metal compounds could influence the hazard profile. If there 
is reason to believe that the crystalline structure influences significantly the bioavailability and so 
the effects of the compound to be assessed, this must be taken into account in the evaluation. An 
example is the low bioavailability of spinels and rutiles.  


� Particle size information: 


Particle size information of the substance influences the deposition behaviour in the respiratory 
tract and potential toxic effects. Based on particle size distribution data, trends in deposition and 
potency of effects can be assessed for locally acting substances. 


If there is evidence that the crystalline structure and particle size influence significantly the 
bioavailability and so the severity of the effects of the compound to be assessed, this must be taken into 
account in a weight of evidence approach considering all available information (e.g. toxicokinetics ...)  


6.6.4 Considerations of the need for further refinement 


As described previously, a preliminary assessment of the analogue approach or category 
approach should be carried out to determine whether the rationale is supported and whether the approach is 
sufficiently robust for the assessment purpose. If these criteria are satisfied for a particular endpoint, the 
data gaps can be filled according to the guidance in Chapter 3.  


If these criteria are not satisfied (there is uncertainty or contradictory information), the assessor 
should consider what additional information may be required. Additional data could include demonstrating 
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a difference in bioavailability/bio accessibility between the substances in a proposed analogue or category 
approach. 


The following options could be considered: 


� In vitro data: 


In vitro information may be obtained by determining relative solubilities in physiological media 
(e.g. synthetic gastric juice, synthetic sweat) or by the use of the transformation/dissolution 
protocol (OECD 2001) for the endpoints of sparingly soluble metal compounds related to the 
aquatic environment.  


 


The solubility in alveolar liquids, lysosomal liquid, mucous liquids may provide more relevant 
information than simple water solubility for argumentation of the extent of availability of the 
soluble fraction of material during its dwelling time in various regions of the respiratory tract. To 
test whether slightly soluble, particulate metal compounds are taken up into mammalian cells and 
release metal ions intracellularly as free metal ions or bound to cellular macromolecules and 
whether the metal ions reach the cell nuclei, tests in vitro can be carried out using phagocytosing 
mammalian cells in culture. 


 


� In vivo data: 


In some cases, in vivo testing may be considered, especially for endpoints where there is 
uncertainty about the role of the counter-ion. In planning the testing, a starting point for the studies 
should be confirmation of the effects expected on the basis of a read-across. As an example, if 
read-across would indicate the skin irritation is expected, an initial test could be carried out in vitro 
to confirm this effect before in vivo testing is considered.  


 


� Toxicokinetic data: 


Animal model systems (using rats and mini-pigs) have been successfully used to characterise the 
speciation-dependent bioavailability differential for metals such as lead, arsenic and cadmium (US 
Environmental Protection Agency, 2004). Alternative strategies using rare stable isotopes of 
metals such as lead and zinc have been successfully used for the ascertainment of bioavailability of 
these metals in humans and animals. These types of studies are not requested in most review 
programmes and therefore would require an assessor to do additional work beyond what is 
normally considered necessary. However, where such information is not available, information 
could be collected for representative members of the category.  


6.6.5 General guidance for other compounds 


Similar considerations are expected to apply to salts in which the anion is associated with the 
toxic effects (e.g. cyanides, oxalates, thiocyanates). For categories that cover reactive chemicals, the 
reaction/degradation products must be of a similar nature for each member of the category to be plausible 
(Caley J et al., 2007). One example is the Methanolates category assessed under the OECD HPV 
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Chemicals Programme (http://cs3-hq.oecd.org/scripts/hpv). This consists of 17 potassium and sodium 
methanolate and both react rapidly in water to form the corresponding hydroxide.  


When comparing acids and their salts, differences arising from pH effects should be considered 
(Caley J et al., 2007). For example, skin and eye irritation are likely to be different for an acid compared 
with its salt. This is illustrated by the Phosphonic Acid Compound (Groups 1, 2, 3) categories assessed 
under the OECD HPV Chemicals Programme (http://cs3-hq.oecd.org/scripts/hpv). For these categories, 
dermal and irritation studies are considered separately for the acid and salts.  


For the Gluconates category assessed under the OECD HPV Chemicals Programme (http://cs3-
hq.oecd.org/scripts/hpv), it was found that for categories including ionisable compounds, the effect of the 
counter-ion needs to be considered (Caley J et al., 2007). It is possible that the counter-ion(s) may pose 
hazards of greater concern than the common cation or anion on which the category is based (e.g. metal 
counter-ions that are inherently hazardous on their own).  


Under such circumstances, it may be of limited utility to group and assess substances by the 
component which is expected to have the least effect. In other cases, it may be concluded that effects of the 
counter-ion are insignificant and therefore need not be taken into account in the assessment. 
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CHAPTER 7.   REPORTING FORMATS FOR ANALOGUE AND CATEGORY EVALUATIONS  


This chapter provides reporting formats for analogue and chemical category approaches. The 
documentation of an analogue category approach is an integral part of the assessment report and this 
chapter provides guidance on how to report the or chemical category approach in e.g. Chapter 1 of a SIDS 
Initial Assessment Report or Chemical Safety Report. An example is given in Appendix 1. 


For chemical categories the assessment report should address all members of the chemical 
category and be accompanied for each member of the category by the dossiers containing robust study 
summaries of the key studies for all relevant endpoints (physical chemical properties, environmental fate 
and pathways, ecotoxicity, toxicity). 


Experience in the OECD HPV Chemical Programme has shown that for a simple analogue 
approach (read-across), it can be more practical to perform separate assessment reports for the source and 
target chemicals. In this case, the guidance below is relevant for the target chemical only, provided that the 
assessment(s) and dossier(s) of the source chemical(s) are referenced. In case no assessment is performed 
for the source chemical(s), the assessment report and dossier of the target chemical should contain all the 
relevant information, including robust study summaries from studies performed with the source 
chemical(s). 


Furthermore, when developing an analogue or chemical category approach with IUCLID 5 or any 
other similar software having implemented the OECD harmonised templates (OECD 2006b), dedicated 
fields are provided in the software where users can insert or append the documentation elaborated with the 
present formats. Specific guidance on how IUCLID 5 can be used to construct and document an analogue 
read-across or chemical category can be found in the IUCLID Manual (EC, 2007). 


7.1 Reporting Format for analogue read-across 


1) Hypothesis for the analogue approach 


Describe the molecular structure a chemical must have to be suitable as a source chemical. All 
functional groups need to be identified. Provide the hypothesis for why the read-across can be performed. 
If there is a mechanistic reasoning to the read-across, describe the foreseen mode of action for source and 
target chemicals and if relevant describe the influence of the mode of administration (oral, dermal, 
inhalation). 


List the endpoints for which the analogue approach is applied. 


2) Source chemical(s) 


Describe the source chemical(s) as comprehensively as possible. Provide CAS numbers, names 
and chemical structures of the source chemical(s). 
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3) Purity / Impurities 


Provide purity/impurity profiles for the target and source chemicals, including the likely impact 
on the relevant endpoints. It should be discussed which influence these impurities are thought to have on 
physico-chemical parameters, fate and (eco)toxicology, and hence on the read-across. 


4) Analogue approach justification 


Based on available experimental data, including basic physicochemical properties, summarise 
how these results verify that the read-across is justified. The data should also show that functional groups 
not common to source and target chemicals do not affect the anticipated toxicity. The available 
experimental results in the data matrix reported under 5) below should support the justification for the 
read-across. 


More detailed discussion of available test results for individual endpoints (i.e. discussion of the 
selection of key studies, variability of experimental results between source and target chemicals etc.) 
should be provided in the corresponding sections of the assessment report (e.g. chapters 2-4 of the SIDS 
Initial Assessment Report or chapters 4-7 of the Chemical Safety Report). 


5) Data matrix 


Provide a matrix of data (endpoints vs. target and source chemicals) (see Figure 5).  


In each cell in the Data Matrix, the study result type should be indicated in the first line, e.g.: 


• experimental result  
• experimental study planned  
• read-across from supporting substance (structural analogue or surrogate) 
• (Q)SAR 
 


If experimental results are available, the key study results should be shown in the Data Matrix.  


 


Figure 5. Data Matrix, Analogue Approach 


 


CAS #     


CHEMICAL NAME [Target 
chemical] 


[Source 
Chemical 1] 


[�] [Source 
Chemical n] 


PHYSICAL-CHEMICAL DATA     


Melting Point     


Boiling Point     


Density     


Vapour Pressure     
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Partition Coefficient (log Kow)     


Water Solubility     


�     


ENVIRONMENTAL FATE and PATHWAY     


Photodegradation     


Stability in Water     


Transport and Distribution     


Aerobic Biodegradation     


�     


ENVIRONMENTAL  TOXICITY     


Acute Toxicity to Fish     


Acute Toxicity to Aquatic Invertebrates     


Toxicity to Aquatic Plants     


�     


MAMMALIAN TOXICITY     


Acute Oral     


Acute Inhalation     


Acute Dermal     


Repeated Dose     


Genetic Toxicity in vitro 


.  Gene mutation  


.  Chromosomal aberration  


    


Genetic Toxicity in vivo     


Reproductive Toxicity 


.  Fertility 


.  Developmental Toxicity 


    


�     


 


More detailed discussion of how data gaps are filled for individual endpoints should be provided 
in the corresponding sections of the assessment report (e.g. SIDS Initial Assessment Report or Chemical 
Safety Report). 


7.2 Reporting Format for chemical categories 


1) Category definition and its members 


1.1) Category Definition 
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a) Category Hypothesis 


Describe the molecular structure a chemical must have to be included in the category. Provide a 
brief hypothesis for why the category was formed: the hypothetical relational features of the category i.e. 
the chemical similarities (analogies), purported mechanisms and trends in properties and/or activities that 
are thought to collectively generate an association between the members. All functional groups of the 
category members need to be identified. If there is a mechanistic reasoning to the category, describe the 
foreseen mode of action for each category member and if relevant describe the influence of the mode of 
administration (oral, dermal, inhalation). 


b) Applicability domain (AD) of the category 


Describe the set of inclusion and/or exclusion rules that identify the ranges of values within 
which reliable estimations can be made for category members. Clearly indicate the borders of the category 
and for which chemicals the category does not hold. For example, the range of logKow values or carbon 
chain lengths over which the category is applicable. The justification for the inclusion and/or exclusion 
rules should be reported under section �2) Category justification� below. 


c) List of endpoints covered 


List the endpoints for which the category approach is applied. Also indicate if for some endpoints 
the category approach can only be applied to a subset of the members of the category (subcategories). 


1.2) Category Members 


Describe all category members as comprehensively as possible. Provide CAS numbers, names 
and chemical structures of all category members. 


1.3) Purity / Impurities 


Provide purity/impurity profiles for each member of the category, including their likely impact on 
the category endpoints. It should be discussed which influence these impurities are thought to have on 
physico-chemical parameters, fate and (eco)toxicology, and hence on the read-across. 


2) Category justification 


Based on available experimental data (including appropriate physicochemical data and additional 
test results generated for the assessment of this category) summarise how these results verify that the 
category is robust. This should include an indication of the trend(s) for each endpoint. The data should also 
show that functional groups not common to all the (sub)category members do not affect the anticipated 
toxicity. The available experimental results in the data matrix reported under 3) below should support the 
justification for the read-across. 


More detailed discussion of available test results for individual endpoints (i.e. discussion of the 
selection of key studies, variability of experimental results between different members of the category etc.) 
should be provided in the corresponding sections of the assessment report (e.g. chapters 2-4 of the SIDS 
Initial Assessment Report or chapters 4-7 of the Chemical Safety Report). 
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3) Data matrix 


Provide a matrix of data (category endpoints vs. members). It should be constructed with the 
category members arranged in a suitable order (e.g. according to molecular weight) (see figure 6). For 
example, the ordering of the members should reflect a trend or progression within the category.  


In each cell in the Data Matrix, the study result type should be indicated in the first line, e.g.: 


• experimental result  
• experimental study planned  
• read-across from supporting substance (structural analogue or surrogate) 
• trend analysis15 
• (Q)SAR 


 


If experimental results are available, the key study results should be shown in the Data Matrix. 


Figure 6: Data  Matrix, Chemical Category  


 


CAS #      


CHEMICAL NAME [Category 
member 1] 


[Category 
member 2] 


[Category 
member 3] 


[�] [Category 
member n] 


PHYSICAL-CHEMICAL DATA      


Melting Point      


Boiling Point      


Density      


Vapour Pressure      


Partition Coefficient (log Kow)      


Water Solubility      


�      


ENVIRONMENTAL FATE and PATHWAY      


Photodegradation      


Stability in Water      


Transport and Distribution      


Aerobic Biodegradation      


ENVIRONMENTAL  TOXICITY      


                                                           
15  There are slight differences between the terminology used in the OECD Harmonised templates and hence there 


might be slight differences in a category matrix automatically generated with software using the OECD 
Harmonised Templates and the present guidance document. For example there is no item �trend-analysis� in the 
picklist for the data element �study result type�. Instead the item �read-across based on grouping of substances 
(category approach)�could be used.     
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Acute Toxicity to Fish      


Acute Toxicity to Aquatic Invertebrates      


Toxicity to Aquatic Plants      


�      


MAMMALIAN TOXICITY      


Acute Oral      


Acute Inhalation      


Acute Dermal      


Repeated Dose      


Genetic Toxicity in vitro 


.  Gene mutation  


.  Chromosomal aberration  


     


Genetic Toxicity in vivo      


Reproductive Toxicity 


.  Fertility 


.  Developmental Toxicity 


     


�      


 


Footnote to Figure 6: For data-rich substances, the matrix could become very large, and could therefore be broken 
down into groups of endpoints. 


 


More detailed discussion of how data gaps are filled for individual endpoints and individual 
category members (e.g. interpolation, extrapolation, (Q)SAR) as well as the rationales for the chosen 
method of filling the data gaps should be provided in the corresponding sections of the assessment report 
(e.g. chapters 2-4 of the SIDS Initial Assessment Report or chapters 4-7 of the Chemical Safety Report). 


For UVCBs it may not be feasible to establish a full data matrix, especially where the number of 
substances in the category is very large.  In such circumstances a single data set or template that applies to 
all members of the category of UVCBs in exactly the same way will be developed. The template will 
include a clear indication of which members of the category experimental or calculated data exist, and 
hence maintain complete transparency. 
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APPENDIX 1. CASE STUDY USING PHOSPHONIC ACID COMPOUNDS AND ALKALI METAL SALTS 


This case study is based on an assessment performed within the OECD HPV Chemicals 
Programme. For further details see http://cs3-hq.oecd.org/scripts/hpv/ (category phosphonic acids). 


1) Category definition and its members 


1.1) Category Definition 


a) Category Hypothesis 


Describe the molecular structure a chemical must have to be included in the category. Provide a 
brief hypothesis for why the category was formed: the hypothetical relational features of the category i.e. 
the chemical similarities (analogies), purported mechanisms and trends in properties and/or activities that 
are thought to collectively generate an association between the members. 


This category covers 1-Hydroxy-1,1-ethane-diphosphonic acid (HEDP) and various sodium and 
potassium salts of that acid. The different salts are prepared by neutralising the acid to a specific pH.  All 
category members are based on the HEDP structure, which can be de-protonated up to 5 times. 


The category hypothesis is that all the members are various ionised forms of the acid 2809-21-4. 
The main assumption is that sodium and potassium are not significant in respect of all the properties under 
consideration. In dilute aqueous conditions of defined pH a salt will behave no differently to the parent 
acid, at identical concentration of the particular speciated form present and will be fully dissociated.  Hence 
some properties (measured or expressed in aqueous media, e.g. ecotoxicity) for a salt can be directly read 
across (with suitable mass correction) to the parent acid and vice versa.  Where dermal or irritation studies 
are available the acid and salts are considered separately.  


The properties of HEDP and its salts are profoundly directed by their ionisation behaviour and 
complexation of metal ions.  


b) Applicability domain (AD) of the category 


Describe the set of inclusion and/or exclusion rules that identify the ranges of values within 
which reliable estimations can be made for category members. For example, the range of LogKow or 
carbon chain lengths over which the category is applicable. 


The category applies to HEDP and all of its possible sodium and potassium salts.  


c) List of endpoints covered 


List the endpoints for which the category approach is applied. Also indicate if for some endpoints 
the category approach can only be applied to a subset of the members of the category (subcategories). 
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The category approach was applied to the following endpoints: 


• Dissociation constant and metal complexation 


• Octanol-water partition coefficient 


• Adsorption 


• Biodegradation 


• Stability in water 


• Bioaccumulation 


• Ecotoxicity tests 


• Mammalian toxicity (other than dermal administration) 


• Genotoxicity 


The category approach was not applied to skin irritation, eye irritation and dermal toxicity since 
the acid is much more corrosive than its salts.   


1.2) Category Members 


Describe all category members as comprehensively as possible. Provide CAS numbers, names 
and chemical structures of all category members. 


Table 1.1 Category Members 


Substance CAS  


1-Hydroxy-1,1-ethane-diphosphonic acid 2809-21-4 


1-Hydroxy-1,1-ethane-diphosphonic acid, xNa Salt 29329-71-3 


1-Hydroxy-1,1-ethane-diphosphonic acid, Na Salt 17721-68-5 


1-Hydroxy-1,1-ethane-diphosphonic acid, 2Na Salt 7414-83-7 


1-Hydroxy-1,1-ethane-diphosphonic acid, 3Na Salt 2666-14-0 


1-Hydroxy-1,1-ethane-diphosphonic acid, 4Na Salt 3794-83-0 


1-Hydroxy-1,1-ethane-diphosphonic acid, 5Na Salt 13710-39-9 


1-Hydroxy-1,1-ethane-diphosphonic acid, xK Salt  67953-76-8 
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Substance CAS  


1-Hydroxy-1,1-ethane-diphosphonic acid, K Salt  17721-72-1 


1-Hydroxy-1,1-ethane-diphosphonic acid, 2K Salt  21089-06-5 


1-Hydroxy-1,1-ethane-diphosphonic acid, 3K Salt  60376-08-1 


1-Hydroxy-1,1-ethane-diphosphonic acid, 4K Salt  14860-53-8 


1-Hydroxy-1,1-ethane-diphosphonic acid, 5K Salt  87977-58-0 


 


  
H   3   C          C        (P O   3    H  2 )  


(P O   3    H   2   )   


OH   


1 - Hydroxy - 1,1 - ethane - diphosphonic acid 
CAS # 2809-21-4  


H 3 C          C        (P O 3  H 2 )      x Na   
(P O 3  H 2 ) 


OH 


1-Hydroxy-1,1-ethane-diphosphonic acid, xNa Salt   
CAS # 29329-71-3 


H   3   C          C        (P O 3  H 2 )     x K   
(P O   3    H   2   )   


OH   


1 - Hydroxy - 1,1 - ethane - diphosphonic acid, xK Salt 
CAS # 67953-76-8   


 


1.3) Purity / Impurities 


Provide purity/impurity profiles for each member of the category including their likely impact on 
the category endpoints. 


Since the salts are prepared from the acid, the impurity profile for HEDP acid given in table 1.2 
below is also typical of the salts in this Category, although acidic impurities would also be present as salts. 
Exact proportions vary slightly between manufacturers and precise values are not given, to protect 
commercial interests. All are typical for marketed substance. In addition to those impurities listed in Table 
1.2, HEDP contains up to 4% of two phosphonic acid components, not unrelated to the main component. 
Exact details are commercially confidential. 


Table 1.2 Impurity profile for HEDP 


CAS-No EC-No EINECS-Name Mol. Formula Contents  
% w/w 


64-19-7 200-580-7 Acetic acid C2H4O2 < 1 


7647-01-0 231-595-7 Hydrogen chloride HCl < .1 


13598-36-2 237-066-7 Phosphonic acid H3PO3 < 4 


7664-38-2 231-633-2 Orthophosphoric acid H3PO4 < 2 
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2) Category justification 


Based on available experimental data, including appropriate physicochemical data (including 
additional test results generated for the assessment of this category), summarise how these results verify 
that the category is robust, including an indication of the trend(s) for endpoint. More detailed discussion of 
available test results for individual endpoints should be provided in the corresponding sections of the 
assessment report (e.g. SIDS Initial Assessment Report or Chemical Safety Report). 


HEDP and its salts all have high water solubility, low LogKow, and low vapour pressures.  Their 
behaviour in water and biological systems is dominated by their ionisation and complexation of metal ions. 
Measured data was available for environmental endpoints for HEDP and its 2Na salt and for health 
endpoints for HEDP, its 2Na salt and 4Na salt.  Thus, data is read-across to the remaining Na salts and to 
all potassium salts.  


Data for HEDP and the 2Na salt showed low acute toxicity to fish, this result was read across to 
the remaining salts.  Data for HEDP and the 2Na salt showed low acute toxicity to Daphnia, which was 
read across to the other category members.  However, the available data indicated that the 2Na salt has a 
much higher chronic toxicity to Daphnia than HEDP.  This result is not consistent with the general pattern 
of toxicity and therefore a repeat test was requested on the 2Na salt (result not yet available).  If the test 
confirms the chronic toxicity of the 2Na salt, the category may be called into question for aquatic toxicity 
endpoints.  Data for the toxicity of HEDP and its 2Na salt to algae shows toxicity, but evidence shows that 
these effects are a consequence of complexation of essential nutrients and not of true toxicity.  This 
conclusion applies to the whole category.  


3) Data matrix 


Provide a matrix of data (category endpoints vs members). It should be constructed with the 
category members arranged in a suitable order (e.g. according to molecular weight). For example, the 
ordering of the members should reflect a trend or progression within the category. The cells of the matrix 
should indicate whether data are available or unavailable and the available key study results should be 
shown. For cells for which no reliable experimental results are available, indicate how the data gap is 
filled (read-across, trend analysis, (Q)SAR) and indicate the result. 


More detailed discussion of how data gaps are filled for individual endpoints and individual 
category members should be provided in the corresponding sections of the assessment report (e.g. SIDS 
Initial Assessment Report or Chemical Safety Report). 
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Physicochemical properties and environmental fate - data which are read-across are highlighted in yellow 


 


Substance CAS  Water solubility Log 
Kow 


Vapour 
pressure 


Melting 
point 


pKa Vapour 
pressure 


Koc biodegradability 


1-Hydroxy-1,1-ethane-diphosphonic 
acid 


2809-21-4 690 g/l: 60% w/w 
produced 


commercially 


-3.52 1.24 x 10-9 
Pa 


(estimated) 


198-199û 
C; 


decompos
es around 


228û C 


Four pKa 
values of 


HEDP (at 0.1 
M ionic 
strength 


potassium 
nitrate): 1.6, 


2.7, 6.9, 11.0. 


1.24 x 10-9 Pa 
(estimated) 


16610 Not readily biodegradable 
(NRB) 


(measured) 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, xNa Salt 


29329-71-3 �high� �low� �low� - - �low� �high� NRB � read across 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, Na Salt 


17721-68-5 465 g/kg solution �low� �low� - - �low� �high� NRB � read across 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 2Na Salt 


7414-83-7 278 g/kg solution �low� �low� - - �low� �high� Not readily biodegradable 
(measured) 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 3Na Salt 


2666-14-0 123 g/kg solution �low� �low� - - �low� �high� NRB � read across 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 4Na Salt 


3794-83-0 513 g/kg solution �low� �low� - - �low� �high� NRB � read across 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 5Na Salt 


13710-39-9 �high� �low� �low� - - �low� �high� NRB � read across 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, xK Salt  


67953-76-8 �high� �low� �low� - - �low� �high� NRB � read across 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, K Salt  


17721-72-1 �high� �low� �low� - - �low� �high� NRB � read across 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 2K Salt  


21089-06-5 �high� �low� �low� - - �low� �high� NRB � read across 
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Substance CAS  Water solubility Log 
Kow 


Vapour 
pressure 


Melting 
point 


pKa Vapour 
pressure 


Koc biodegradability 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 3K Salt  


60376-08-1 �high� �low� �low� - - �low� �high� NRB � read across 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 4K Salt  


14860-53-8 �high� �low� �low� - - �low� �high� NRB � read across 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 5K Salt  


87977-58-0 �high� �low� �low� - - �low� �high� NRB � read across 
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Ecotoxicity endpoints � data which are read-across are highlighted in yellow 
Substance CAS  Fish acute toxicity 


96h LC50 mg/l 


Daphnia acute 
toxicity 


48h EC50 mg/l 


Daphnia chronic 
toxicity 


22d NOEC mg/l 


Algal toxicity 


96h EC50 


Algal toxicity 


NOEC mg/l 


toxicity to 
microorganisms  


30-min EC0 mg/l 


1-Hydroxy-1,1-ethane-diphosphonic 
acid 


2809-21-4 200 167 6.75 
(28-day) 


3 13 (14d) >580 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, xNa Salt 


29329-71-3 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, Na Salt 


17721-68-5 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 2Na Salt 


7414-83-7 360 500 0.1 Nutrient 
complexation 


3- 
(14d) 


960 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 3Na Salt 


2666-14-0 �low� �low�� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 4Na Salt 


3794-83-0 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 5Na Salt 


13710-39-9 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, xK Salt  


67953-76-8 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, K Salt  


17721-72-1 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 2K Salt  


21089-06-5 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 3K Salt  


60376-08-1 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 4K Salt  


14860-53-8 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 
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Substance CAS  Fish acute toxicity 


96h LC50 mg/l 


Daphnia acute 
toxicity 


48h EC50 mg/l 


Daphnia chronic 
toxicity 


22d NOEC mg/l 


Algal toxicity 


96h EC50 


Algal toxicity 


NOEC mg/l 


toxicity to 
microorganisms  


30-min EC0 mg/l 


1-Hydroxy-1,1-ethane-diphosphonic 
acid, 5K Salt  


87977-58-0 �low� �low� Re-testing 2Na salt Nutrient 
complexation 


Nutrient 
complexation 


�low� 
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LIST OF ABBREVIATIONS 


AD Applicability Domain 


BCF Bioconcentration Factor 


CAS Chemical Abstracts Service 


CEFIC European Chemical Industry Council 


CESIO Comité Européen des agents de Surface et de leurs Intermédiares Organiques 


CPIA Chlorinated Paraffins Industry Association 


CONCAWE The oil companies� European Organisation for Environment, Health and Safety in 
Refining and Distribution  


DNEL  Derived No Effect Level 


EPA Environmental Protection Agency 


ESR Existing Substances Regulation (European Union) 


ETBE ethyl tert-butyl ether 


EU European Union 


EWG Endpoint working group 


GHS Globally Harmonised System (for the classification of chemicals) 


HPV High Production Volume 


HSDB Hazardous Substances Database  


HSPA Hydrocarbon Solvents Producers Association 


IHSC International Hydrocarbon Solvents Consortium 


ITS Intelligent Testing Strategy 


IUCLID International Uniform ChemicaL Information Database 


IWG Information Working Groups 


Kow Octanol-water partition coefficient 


logKow log of the octanol-water partition coefficient 


LC50 Concentration of a compound that causes 50% lethality of the animals in a test batch 


LD50 Dose of a compound that causes 50% lethality of the animals in a test batch 


MCS Multi-constituent substance 


MTBE methyl tert-butyl ether 


MW Molecular Weight 
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NCS Natural Complex Substances 


NGO Non Governmental Organisation 


NLM National Library of Medicine (USA) 


NOAEL No Observable Adverse Effect Level 


NOEC No Observed Effect Concentration 


NONS Notification of New Chemicals (European Union) 


OECD Organization for Economic Cooperation and Development 


PAH Polyaromatic Hydrocarbon 


PBT Persistent, Bioaccumulative and Toxic 


PMG Project Management Group 


PNEC  Predicted No Effect Concentration 


QAAR Quantitative Activity-Activity Relationship 


QSAR Quantitative Structure-Activity Relationships 


RCR Risk Characterisation Ratio 


REACH Registration, Evaluation, Authorisation of Chemicals (European Union) 


RIP REACH Implementation Project (European Union) 


SAR Structure Activity Relationship 


SCHER Scientific Committee on Health and Environmental Risks (European Union) 


SIAM SIDS Initial Assessment Meeting (OECD) 


SIAR SIDS Initial Assessment Report (OECD) 


SIDS Screening Information Data Set (OECD) 


SMILES Simplified Molecular Input Line Entry System 


TAME tert-amyl methyl ether 


TAPIR Three point three � A Project for the Information requirements of REACH 


TC C&L Technical Committee for Classification and Labelling (European Union) 


TCEP Tris(2-chloroethyl) phosphate 


TC NES Technical Committee on New and Existing Substances (European Union) 


TCPP Tris(2-chloro-1-methylethyl) phosphate 


TDCP Tris[2-chloro-1-(chloromethyl)ethyl] phosphate 


TEF Toxic Equivalency Factor 


TEQ Toxic Equivalents (Approach) 


TGD Technical Guidance Document 


TOXNET Toxicology Data Network 


UNEP United Nations Environment Programme 
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UVCB  Substances of Unknown or Variable composition, Complex reaction product or 
Biological material  


vPvB Very Persistent and Very Bioaccumulative 


WoE Weight of Evidence approach 
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Secondary exposure scenarios for several product types, like PT 2, 3, 4, 6, 18… (products in relation with surfaces disinfection/surfaces treatment) are similar:


· Dermal contact with treated surfaces (hard surfaces)


· Hand to mouth transfer, ingestion of residues arising from dermal contact


There are no appropriate models or worked examples available in the TNsG on Human Exposure (2002) concerning these scenarios applied to the disinfection of surfaces. However, models were found in ConsExpo and other databases: US EPA Standard Operating Procedure (SOPs) – Residential exposure assessment, HESI (Health and Environment Science Institute) Residential Exposure factors. 


HESI has prepared a publicly available database and a Users Guide to address factors commonly used in residential exposure assessments. This effort is intended to be complementary to the US EPA’s Exposure Factors Handbook and the Child-Specific Exposure Factors Handbook. The objective of the HESI database and associated Users Guide is to provide an electronic database with peer-reviewed data sets and interpretative guidance to support probabilistic residential exposure analyses.

For the same scenario, different approaches and parameters values have been found according to the databases. So, in order to harmonize the exposure assessment, we would like to discuss the approach that should be used and which values should be taken for the relevant parameters concerned.


1 - Dose calculation


In the following paragraphs, the different approaches found for the dose calculation are discussed. 


1.1 – Dermal contact


1.1.1 – ConsExpo


The type of model used in ConsExpo is “Rubbing off”. It describes a situation in which a surface (table top, floor) is treated with a product and dermal exposure arises from contact with the treated surface.


The external dose (quantity of substance deposited on skin) is calculated as follow: 


D = Sarea x Fdislod x Wf


With Sarea = Rtrans x t

Sarea: 
total area rubbed during exposure, calculated as the product of the transfer coefficient Rtrans and exposure duration, limited by Smax, the total treated surface (m2).


Fdislod: 
dislodgeable amount (amount of product applied on a surface area that may potentially be wiped off per unit of surface area) (kg/m2).


Wf: 
weight fraction of a.s. in product.


Rtrans: 
transfer coefficient (surface area treated with product that is in contact with the skin per unit of time) (m2/s).


t: 
contact time (s).



1.1.2 – SOPs


This model provides a standard method for estimating dose for adults and/or toddlers after dermal contact with counter tops that have been previously been treated with pesticides. This scenario assumes that residues are transferred to the skin of an adult/toddler who comes in contact with treated areas such as floors and counter tops for recreation, housework, or other occupant activities. It can also be considered as a “rubbing off” model


The external dose (quantity of substance deposited on skin) is calculated as follow:


D = AR x F x Tc x ET


AR : 
application rate µg/cm2

F: 
fraction of active substance on indoor surfaces that is available for transfer


Tc: 
transfer coefficient (cm2/h)


ET: 
exposure time (h/day)



1.1.3 – HESI


No models have been found in the HESI database.


1.1.4 – Calculation and comments


In order to compare the different approaches, we made a calculation.


Considering an application rate of 0.01 g/cm2 (layer of 0.01 cm with a product density of 1 g/cm3), we obtained the following results
:


		

		SOP

		ConsExpo



		Transfer coefficient (Rtrans/ Tc)

		6000 cm2/h

		6000 cm2/h



		Contact time (t / ET)

		4 h

		1 h



		Dislodgeable fraction (Fdisl)

		10%

		30%



		External Dose (in-use product)

		24 g

		18 g





Concerning ConsExpo and SOPs, we can see that the calculations are equivalent, considering that:


· Rtrans x t = Tc x ET 


· Fdislod = AR x F


The difference that we observed between the two external doses is only due to the values of the parameters used.


It is to be noted that the approach in some worked examples of the TNsG (e.g. for wood preservatives) is different, not taking into account the rubbed area and the contact time. This approach is not applicable for the considered scenario.


1.2 – Hand to mouth transfer


1.2.1 – ConsExpo


Dermal exposure of children can take place on uncovered skin, that is, on the head, the arms and hands, and on the legs and feet. Infant surface area exposed is calculated based on a child wearing short-sleeved shirt and a napkin, and no socks or shoes. The exposed area considered is, therefore, hands, feet; forearms and lower legs. The exposed area for dermal exposure is 1170 cm2. To estimate the oral dose, in the ConsExpo “Cleaning products factsheet – Carpet powders”, it is assumed that 50% of the product that ends up on the hands is taken orally. As the hands form about 20% of the total uncovered skin, this means that, via hand-mouth contact, 10% of the calculated external dermal exposure is ingested.


Once the dermal dose has been calculated, two models of exposure can be applicable for hand-to-mouth transfer.


Direct intake


This model describes uptake of the compound from a product that is swallowed at once.


The external dose is calculated as follow:


D = A x Wf


A: amount of product swallowed (kg)


Wf: weight fraction


Constant rate


This model describes a scenario in which the compound is taken over a certain period of time.


The external dose is calculated as:


D = R x Wf x t


R : ingestion rate of the product (kg/s)


Wf: weight fraction of the compound in the product


T: time during which the product is being ingested (s)


The Direct intake model is the one used in the factsheet’s examples of hand-to-mouth transfer. 


1.2.2 – SOPs 


The SOPs model provides a standard method for estimating incidental dose among toddlers from ingesting pesticides residues that have been transferred from indoor surfaces to the skin. This scenario assumes that pesticide residues are transferred to the skin of toddlers during post-application contact with treated indoor areas and are subsequently ingested as a result of hand-to-mouth transfer.


The external dose is calculated as:


D = AR x F x SA x FQ x ET

AR: 
application rate (mg/cm2)


F: 
fraction of active substance on indoor surfaces that is available for transfer


SA: 
surface area that contacts indoor surfaces and then transfers residues to the mouth in a given event (cm2/event)


FQ: 
frequency of hand to mouth events (events/h)


ET: 
exposure time (h/day)



1.2.3 – HESI


Calculation is the same as the SOPs model.



1.2.4 – Calculation and comments


The direct intake model (ConsExpo) is the simplest approach, as it only considers the amount of product swallowed at once.


The approach by SOPs is a little more complex than ConsExpo because it considers the number of events and the exposure duration.

In order to compare these two approaches, a calculation has been made. Considering an application rate of 0.01 g/cm2 (layer of 0.01 cm with a product density of 1 g/cm3), we obtained the following results
:


		

		SOP

		ConsExpo



		Dislodgeable fraction (F)

		10%

		10% of the calculated external dermal exposure is ingested



		Hand surface area contacting the mouth (SA)

		20 cm2/event

		



		Frequency of HTM event (FQ)

		20 events/h

		



		Contact time (ET)

		4 h

		



		External Dose (in-use product)

		1.6 g

		1.8 g





The results are very close from each other, even if the approach is not the same. 


2 - Parameters


The important parameters for these two scenarios are:


· the transfer coefficient (surface area treated with the product that is in contact with the skin per unit of time): Rtrans or Tc,


· the fraction of dislodgeable active substance: F, 


· the contact time: t or ET, 


· the hand surface area in contact with the mouth: SA, 


· the frequency of hand to mouth events: FQ.


Values have been found in the different databases, but they are somehow different from each others. Toddler/infant exposure is considered as a worst case.


		

		ConsExpo

		SOP

		HESI



		Transfer coefficient

		6 000 cm2/h

		6 000 cm2/h

		-



		Dislodgeable fraction


		30%

		10%


		-



		Contact time

		1 hour

		4 hours

		2 hours



		Frequency of hand to mouth event

		-

		20 events/h

		18 events/h



		Hand surface area contacting the mouth

		100 cm² (two palms)

		20 cm2 corresponding to 3 fingers

		4.5 cm2





For the SOPs (crack and crevice and broadcast treatment), it is assumed that there is a one-to one relationship between the dislodgeable residues on the indoor surface and the skin surface after contact (i.e., if the dislodgeable residue on the indoor surface is 1mg/cm2, then the residue on the human skin is also 1 mg/cm2 after contacting the surface).


The duration of exposure to indoor surfaces represents the mean of the 90th percentile values for time spent in the kitchen and bathroom for toddlers (1-4 years).


HESI contains data on the frequency of hand-to-mouth events for children during indoor play. In a 2002 study, hand-to-mouth behavior in 72 children (37 male, 35 female) was examined. Children (11-60 months) were observed for 5-60 minutes per day for 1-6 days. Eating events were specifically excluded from the post videotaping quantitation of hand-to-mouth frequency. Children older than 24 months had a lower mouthing frequency than younger children. Therefore, only children below that age were considered for the present exposure assessment. 


Observations of children by videotape and subsequent analyses have shown that the average hand area contacting the mouth is 4.5 cm² per mouthing event for 1-2-year olds.


The scenario in ConsExpo (cleaning product factsheet – carpet products) describes the treatment of fitted carpet in the living room. An area of 22 m2 is cleaned with carpet powder. 


The exposed area for dermal exposure is 1170 cm2 and the hands form about 20% of the total uncovered skin. 


For the contact time, it is assumed that a child (default 10.5 months) crawls over the cleaned surface for 1 hour a day during 14-day period.


3 – Conclusion


The different approaches and parameters have been presented above. After discussions between UK, FR, NL and DE, we came to the following conclusions: we think that both models (ConsExpo and SOP) are valuable and applicable. The choice of the model will depend on the scenarios and parameters available in the dossier. Concerning the parameters, we think that default values given for parameters that belong to a specific model should not be used for another model. In case-per-case, the experts can nevertheless adapt the values to specific scenarios, when relevant.


� The parameters used in the table are explained in the section 2 “Parameters” of this document.



� The parameters used in the table are explained in the section 2 “Parameters” of this document.



� The TNsG 2007 presents values of dislodgeable fraction for several types of floor: 55% and 60% for white smooth and brown rough glazed tile respectively, 15% for non-slip vinyl flooring, 20% (dry hand) and 30% (wet hand) for cotton, knitwear, plastic, wood.



� The initial value of 50% has been reduced to 10% in the revision (2001)
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The importance of following data requirements and accomplishing appropriate weight of evidence analyses when assessing mutagenicity


Effects of mutation


It is important to remember that mutagenicity is an endpoint that may lead to severe consequences, since it can cause (i) heritable mutations, i.e. changes in the DNA of germ cells that may be transmitted from a parent to a child in which they may result in malformations or genetic disorders, and (ii) mutations in somatic cells, which may lead to cancer.

Overall conclusion on mutagenicity


Overall conclusions from the evaluation of mutagenicity studies in a dossier should be based on overall weight of evidence analyses that should be done separately for the genotoxic endpoints for which information is required according to the Biocidal Products Directive (i.e. gene mutations in bacterial cells, structural chromosome aberrations in mammalian cells, numerical chromosome aberrations in mammalian cells, gene mutations in mammalian cells and, where required, the relevant endpoint in vivo). In the guidance for the implementation of REACH (Guidance on information requirements and chemical safety assessment, Chapter R.7a: Endpoint specific guidance) this generally applied approach is explained by the following text:


“For each test type and each genotoxic endpoint, there should be a separate Weight of Evidence analysis. It is not unusual for positive evidence of mutagenicity to be found in just one test type or for only one endpoint. In such cases the positive and negative results for different endpoints are not conflicting, but illustrate the advantage of using test methods for a variety of genetic alterations to increase the probability of identifying substances with mutagenic potential. Hence, results from methods testing different genotoxic endpoints should not be combined in an overall Weight of Evidence analysis, but should be subjected to such analysis separately.”

Consequently, a data package of, for example, 12 in vitro studies (all of acceptable quality) including six negative gene mutation studies in bacteria, five negative gene mutation studies in mammalian cells, and one positive chromosome aberration study in mammalian cells would support an overall conclusion that the test substance has mutagenic potential in vitro, since the study on chromosome aberrations was positive. Furthermore, it can be concluded that the test substance does not have potential to induce gene mutations in vitro, neither in bacterial cells, nor in mammalian cells. It would be incorrect to draw the overall conclusion that the substance has no mutagenic potential in vitro by taking into consideration the inappropriate weight of evidence analysis based on the observation that only one of twelve mutagenicity studies was positive. In a real case it is likely that the results of the available data will be more complex, making it more demanding to analyse the results. However, in order to arrive at a relevant overall conclusion, the above considerations must be taken into account during the evaluation of genotoxicity test data. 

Waiving of genotoxicity data


The TM is of the opinion that waiving of mutagenicity data requirements in the common core data set would not be possible by default, since no other types of studies than studies employing test methods specifically designed to detect genotoxic effects can provide the required information. In addition, results from a gene mutation test in bacteria are not sufficient to predict the potential of a substance to induce gene mutations in mammalian cells in vitro, since results from both types of studies are required according to the mutagenicity data requirements of the Biocidal Products Directive. Therefore, data could be waved on a case-by-case basis only, i.e. where it is technically not possible or where it is scientifically not justified to perform a mutagenicity study, as mentioned in the legal text of the Biocidal Products Regulation (BPR) 528/2012 and in the Technical Notes for Guidance on Data Requirements. A WoE evaluation may include data from other than actual standard test data, (Q)SAR data, grouping and read across, carcinogenicity data and others.


In particular, (Q)SARs are explicitly mentioned in the BPR 528/2012 (Annex IV, General rules for the adaption of the data requirements), where it is stated that (Q)SARs may be used to indicate the presence, but not the absence of a given dangerous property. However, this limitation is not stated for the grouping and read-across approach. The OECD toolbox provides (Q)SARs but also grouping and read-across approaches for the AMES test, in vitro UDS, in vitro chromosomal aberration test, in vitro COMET assay, in vitro sister chromatid exchange assay, mouse lymphoma assay, in vivo dominant lethal assay, in vivo drosophila SLRL test, in vivo micronucleus test – and in vivo carcinogenicity models as well as TD50. In the public VEGA software also AMES and carcinogenicity QSAR is available and it contains a combination of QSAR and an independent read-across tool. The OECD toolbox as well as VEGA contains also a user friendly possibility to evaluate the applicability domain, i.e. the suitability of the model for the specific substance. (Q)SARs are developed from a large database of substances and thereby may also overcome uncertainties from borderline or uncertain single testing results. They may be considered more objective compared to read across and grouping approaches. However all three non-testing approaches, i.e. (Q)SAR, read across and grouping are explicitly recommended for consideration in the BP Regulation 528/2112 (Annex IV).

As regards exposure-based waiving of mutagenicity data, this would be very rarely possible, since mutagenic effects resulting from direct interaction of a substance with the DNA are considered to show a no-threshold dose-response relationship. However, in very specific cases of extremely low exposure the (Q)SAR based approach “Toxicological Threshold of Concern (TTC)” approach may be considered. 

Use of Cancer data for the evaluation of mutagenicity in the frame of a Weight of Evidence approach

In evaluations of the mutagenic potential of active substances, data from cancer studies are frequently referred to, particularly when the results from the available mutagenicity studies are not fully conclusive, e.g. some studies may not have produced reliable results due to inadequate quality, or studies on one of the genotoxicity endpoints for which data is required may be missing. However, carcinogenicity data are not sufficient to determine whether a substance is mutagenic or not; for this, results from studies employing test methods specifically designed to detect genotoxic effects are required. Even though there is a certain concordance between mutagenicity and carcinogenicity, carcinogenicity studies are neither sensitive enough, nor discriminating enough to discern between a mutagenic substance and a non-mutagenic substance. However, in an overall weight of evidence approach for the evaluation of mutagenicity, all available relevant data should be included. 

For a number of different reasons, for example interspecies- and animal to animal variability in metabolism, toxicokinetics and toxicodynamics, a mutagenic substance may not give rise to cancer in a particular carcinogenicity study. However, according to Billington et al. 2010 (Critical Reviews in Toxicology 40(1), 35-49), “Assessment of 202 pesticide evaluations from the European Union review programme under Directive 91/414/EEC indicated that the mouse carcinogenicity study contributed little or nothing to either derivation of an acceptable daily intake (ADI) for assessment of chronic risk to humans, or hazard classification for labelling purposes”. From this study Billington et al. concluded that there were practically no mouse to rat interspecies differences that appeared relevant for a regulatory decision. 


EFSA 2011 (EFSA Journal 2011, 9(9):2379) addressed the issue of a weight-of-evidence approach which takes into account all the available relevant data with the following conclusion: "The Scientific Committee recommends a documented weight-of-evidence approach to the evaluation and interpretation of genotoxicity data. Such an approach should not only consider the quality and reliability of the data on genotoxicity itself, but also take into account other relevant data that may be available, such as physico-chemical characteristics, structure-activity relationships (including structural alerts for genotoxicity and ‘read-across’ from structurally related substances), bioavailability, toxicokinetics and metabolism, and the outcomes of any repeated-dose toxicity and carcinogenicity studies." It also is acknowledged that there is practically no evidence for genotoxicity to germ cells without genotoxicity to somatic cells. This consideration is relevant when integrating negative carcinogenicity data in a WoE evaluation for genotoxicity. 

The potential WoE based use of negative carcinogenicity data for the evaluation of genotoxicity is further supported by an actual evaluation of Annex VI (Harmonised classification and labelling for certain hazardous substances) of the CLP Regulation. Among all the 4138 entries there are 3068 entries without Carcinogenicity classification. Only 6 of those are classified for mutagenicity Cat 1A/1B. However, for these 6 entries the following information was retrieved from CCRIS, CPDB, HSDB Database (accessed via TOXNET): For one entry (CAS 17804-35-2) 2 positive mouse carcinogenicity studies and 2 US conclusions on positive carcinogenicity are available. For the other entries no carcinogenicity studies could be identified in these databases (CAS: 2040-90-6, 10605-21-7, 64-86-8, 2451-62-9, 59653-74-6). This analysis supports that at the CLP level there is no evidence for non-carcinogenic substances with clear genotoxicity. 

A non-mutagenic substance may induce tumours in a carcinogenicity study because it has other modes of action in carcinogenesis than genotoxicity. On the other hand, some genotoxic mechanisms lead to developmental toxicity rather than to carcinogenicity (e.g. inhibition of mitotic spindle). Mutation is a toxicological endpoint per se and it is generally recognised that a substance which is considered to be mutagenic also causes concern for a possible carcinogenic potential, i.e. mutagenicity is a predictor of carcinogenicity.

In conclusion, cancer data cannot replace mutagenicity data in the evaluation of the mutagenic potential of a substance, but they should be used in a careful Weight of Evidence evaluation carried out on a case-by-case basis. 

Note: As stated in the minutes of TM IV 2012, SE did not agree with the principle that carcinogenicity data are adequate for the evaluation of the mutagenic potential of a substance and, hence, SE did not agree with the parts of the document presenting views aiming to support this principle.
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1. Background

At TM IV 2010 during discussions on the first PT6 substance, it was noted that this active substance (a.s.) would be present in a wide rage of products through its use as an in-can preservative. The range of products listed in Doc IIB were: waterborne coatings, polymer dispersions, filler dispersions, pigment slurries, solutions and dispersions of glues and thickeners, concrete additives, construction materials, detergents, cleaners, textile processing chemicals, paper and leather treatment agents and other aqueous formulations.


During the TM’s discussions, it was acknowledged that it would be resource intensive to assess the exposures to the a.s. from use of all PT6 products it would be present in. It was recognised that an efficient way to assess the risks from uses of the a.s. as PT6 would be to try to determine from which uses exposure would be greatest, i.e. to try to determine which particular product – or small number of products – would give worst-case exposure assessments for the in-can preservatives use in PT6 products. If these worst-case assessments were acceptable, then it might be presumed the presence of the a.s. in other products would also be acceptable without having to carry out a specific exposure assessment for all the proposed products containing the a.s. as an in-can preservative.


In general, it is acknowledged that one product might give the worst-case primary exposure but that the worst-case secondary (indirect) exposure could apply to another product in the range of products containing the in-can preservative. For example, the worst-case primary exposure might be for application in a paint by brush but, the worst case for secondary exposure applies to the use of the in-can preservative in a detergent for washing of plates/cutlery etc.


Therefore, to assess an in-can preservative, we would need to: (a) select the product use which gives the worst-case primary exposure; and (b) select the product use which gives the worst-case secondary exposure. For proper worst case(s) of scenarios identification the following must be taken into account for all identified PT6 products:


		Concentration of the PT6 substance in any concentrate made available for use (e.g. an additive for concrete)



		Concentration of the PT6 substance in the in-use formulation (e.g. a ready-for-use paint)



		Who is to be exposed by primary exposure (e.g. a professional, a non-professional or both)



		Who is to be exposed by secondary exposure (e.g. a professional, a non-professional or both).





		For primary and for secondary exposure, one would need to identify:



		Routes of exposure – oral, dermal, by inhalation (a person could be exposed by one or more of these routes).



		Duration and frequency of exposure via all the pertinent routes and will the exposure be acute/short-term, medium-term or long-term.



		From the recommended/usual/foreseeable use of the product containing the PT6 substance, will potential exposure be reduced by protective clothing and/or engineering controls.



		The absorption of the PT6 substance into the human body – via the identified potential routes - from the in-use product. 





This paper provides generic guidance to Applicants and Member States on how to identify worst-case PT6 products and their uses, using as an example the case of an in-can preservative. The exposure and risks associated with these worst-case products/uses can then be addressed in detail using accepted models, e.g. those in the TNsG/User Guidance on Human Exposure to Biocidal Products, BEAT, ConsExpo etc. as up-dated by the Manual of Technical Agreements. Applicants and Member States wishing to propose other methods for assessment may do so as long as these other methods are substantiated, well documented and in line with the general principles of this HEEG guidance. 

2. Proposal for the way forward for identification of the safe worst-case primary exposure scenario for PT6 treated products


2.1. Screening using RISKOFDERM calculator 


To solve this complex issue experience is needed. For primary dermal exposure of professionals such experience is concentrated in RISKOFDERM program (Warren et al., 2006
).


The RISKOFDERM model was chosen as it draws on a large database of results collected between 2000 and 2004 when the project was carried out by a consortium of 15 partner institutes from 10 EU Member States. It contains more than 600 potential hand and body exposure samples from a wide range of industrial sectors. The information about exposure determining parameters obtained by questionnaires and the measured exposure data were used to develop a validated predictive model for estimating potential dermal exposure. Due to the large database from various exposure scenarios, the model is suitable for predicting exposure to biocides.


The RISKOFDERM project categorized exposure scenarios using a task-based approach into so-called dermal exposure operation units or DEOs. It defines 6 such DEOs.


1) Handling of (contaminated) objects (mixing filling)


2) Manual dispersion of products, (e.g. onto or over a surface by hand ) 


3) Dispersion of products with a hand-held tool (e.g. brushing, rolling)


4) Spray dispersion of a product (e.g. onto or over a surface)


5) Immersing of objects into a product


6) Mechanical treatment of solid objects (e.g. grinding, sawing)


2.2. Method


The detailed description of the approach followed is reported in Appendix I. 


2.3. Proposed step-by-step procedure


1) Among all the possible scenarios, those where the PT6 product is used undiluted in large amounts or/and where a whole shift exposure (i.e. 8 hours) can be assumed are candidates for the worst-case scenario and other scenarios should be excluded from further considerations at this step;


2) Calculate per shift dermal load using relevant DEOs; use 100% dermal absorption for calculation of systemic dose; use the 50th percentile of dermal load for long-term scenario and the 80th percentile or the highest realistic percentile for short-term scenario; use the lowest/usual efficacious concentration of the a.s. assumed from efficacy tests; no dilution should be used at any stage; where relevant add inhalation exposure. If the risk is acceptable for the identified worst case, no further refinement is needed. If not, proceed to step 3);


3) Instead of using 100% dermal absorption, use a single percentage value derived from available studies for the worst case identified in 1). Make sure that the used value covers all the dermal exposure scenarios envisaged. If the risk is acceptable, no further refinement is needed. If not, proceed to step 4) (steps 3) and 4) can be used interchangeably according to available information);


4) Use the worst-case dilution rate, if possible, that covers all the scenarios envisaged and thus should not change the identified worst-case scenario. If the risk is acceptable, no further refinement is needed. If not proceed to step 5);


5) Include PPE in your calculation. If the risk is acceptable, no further refinement is needed. If not proceed to step 6);


6) Use the dilution rate relevant for the individual scenarios. Be aware that it can change the identified worst-case scenario. If the risk is acceptable for the worst case, no further refinement is needed. If not, proceed to step 7);


7) If different from the dermal absorption rate used in 3), use the individual dermal absorption rate for the worst-case scenario. Again, this could lead to change in the worst-case scenario identified.


2.4. Conclusion 


In many cases, the calculator will be sufficient for identifying the worst-case primary exposure scenario (in terms of internal dose), as it can often be reasonably argued that inhalation exposure will be negligible compared to dermal internal exposure. However, there may be cases where judging if the inhalation exposure, differences in dermal uptake for different PT6 treated products, and difference in PPE between different scenarios will be decisive factors. In some of such cases, inhalation exposure will have to be assessed, e.g. by the ART and added to the worst-case candidates. In other such cases the procedure will have to follow beyond point 3) above. Caution should be exercised when stating that the worst case for professional use covers also the non-professional one. It can be the case when PPE are not necessary to ensure internal exposure of professionals below AEL and/or where the amount of the product used up by professional is significantly (e.g. several fold) higher than that used up by the non-professional. It should also be borne in mind that non-professionals, unlike professionals, are often exposed only several times per year for short periods (e.g. brush-painting 4 times per year; US EPA 1996) and acute/short-term AEL is relevant for them. In light of these considerations, a case by case approach following this Opinion and expert judgement should be taken into account.


3. Proposal for the way forward for identification of the worst-case secondary exposure scenario

3.1. Looking for the worst-case scenario

The secondary/indirect exposure
 will be determined by: the a.s. concentration in the in-use product; the amount of the a.s. deposited on to the item (e.g. wall etc.) treated with it; the likelihood of contact between consumer and the item; the intensity, frequency and duration of such contact (i.e. acute/short-term or chronic exposure); and for volatile substances, by assumed ventilation rate for indoor use.


As an example, a product for which the following uses where identified is used:


		No

		Field of use envisaged 

		Likely concentration at which a.s. will be used



		1

		Paints and Coatings – Used to control the growth of bacteria and fungi in water-based paints and coatings in storage containers before use. 

		7.5 to 30 ppm total a.s.



		2

		Liquid Detergents - Used to control the growth of bacteria and fungi in the preservation products such as liquid fabric softeners, dishwashing detergents, liquid laundry detergents, liquid soaps and hand cleaners, and the surfactants used in formulating such products.  

		6 to 15 ppm total a.s.



		3

		Fuel Preservation – Used to control the growth of fungi and bacteria in liquid hydrocarbon fuels and oils, and any associated water bottom phase, including crude oils, aviations fluids, kerosene, heating oils, residual fuel oils, coal slurries, liquefied petroleum gases, petrochemical feed stocks, and diesel fuels.  

		1.5 to 6 ppm total a.s.



		4

		Textiles, Leathers and Inks – Used to control the growth of fungi and bacteria in textile (woven and non-woven, natural and synthetic) processing chemicals, inks (lithographic, photographic, ink-jet fluids), and all chemicals used in the leather process industry.

		6 to 30 ppm total a.s.



		5

		Polymer Latex Preservation - Used to control the growth of bacteria and fungi in the manufacture, storage, and transport of synthetic and natural polymer lattices and industrial biopolymers.

		7.5 to 50 ppm total a.s.



		6

		Adhesives and Sealants - Used to control the growth of bacteria and fungi in water-soluble and water-dispersed adhesives and tacktifiers in storage containers before use.

		7.5 to 30 ppm total a.s.



		7

		Mineral Slurries - Used to control the growth of bacteria and fungi in aqueous-based inorganic/mineral slurries and inorganic pigments which are formulated into paints, coatings and paper.

		10 to 30 ppm total a.s.



		8

		Electro-Deposition Coatings – Used to control the growth of bacteria and fungi in coatings applied by an electro-deposition process and associated rinse systems.

		6 to 50 ppm total a.s.



		9

		Household (HH) and Industrial and Institutional (I&I) – Used to control the growth of bacteria and fungi in products used for car care, floor care, waxes, hard surface cleaners, pre-moistened sponges or mops, and the surfactants used in these types of products.

		6 to 25 ppm total a.s.



		10

		Functional Fluids – Used to control the growth of bacteria and fungi in brake and hydraulic fluids, antifreeze, corrosion inhibitors, fuel additives, spinning fluid, and fountain solutions.

		6 to 30 ppm total a.s.





Based on the above assumptions, it is possible to exclude from the worst-case candidates the following envisaged uses: Fuel Preservation, Textiles, Leathers and Inks, Adhesives and Sealants, Mineral Slurries, and Functional Fluids.


For Fuel Preservation, Polymer Latex Preservation, Electro-Deposition Coatings and Functional Fluids, contact with the treated material by non-users, if any, shall be lower than potential worst-case candidates (e.g. contact with electro-coated item cannot be fully excluded, but the surface of the contact will probably be much lower than that of painted walls).


For Adhesives and Sealants, the surface available for contact shall be again limited, e.g. adhesives on wall paper, when compared to a painted wall. 


Electro-Deposition Coatings can be dismissed as well as mineral slurries. The slurries are formulated to paints, thus the active substance will be dilute compared to the paint itself.


In light of these considerations, subgroups of Paints and Coatings, Liquid Detergents, Household (HH) and Industrial and Institutional (I&I) are worst-case candidates.


For Paints and Coatings, paints treated with PT6 product that are used undiluted can lead to significant secondary exposure, especially in children/infants due to their behaviour and high ratio between pulmonary ventilation rate. Contact with the a.s. is likely, and can be frequent and intense for freshly painted rooms, whereas it is expected to be less pronounced in rooms some time after painting. 


Liquid Detergents and Household (HH) and Industrial and Institutional (I&I) floor care products, though used diluted, could be a source of the a.s., especially for children. Although dilution is assumed, unlike paints, these products are used repeatedly, if not on a daily basis. Contact with the a.s. is likely and can be frequent, but not very intense, due to dilution.


3.2. Evaluation of secondary exposure in various treated materials


The evaluation of indirect non-user exposure to the a.s. in the various treated materials was carried out by FR. The detailed calculation is provided in Appendix II. 


3.3. Conclusion 


The exercise described in Appendix II, which is a mere example, takes into account the in-use concentration of the product. In this example, the worst-case PT6 secondary exposure scenario has been identified as the short-term exposure of a child in a freshly painted room. The following steps can be considered:


1) if the short-term exposure value for a child in a freshly painted room is below the AELlong-term value, then no further evaluation is needed; 


2) if this short-term exposure for the child is above the AELlong-term, then long-term exposure of a child in a painted room must be calculated and compared to the AELlong-term; 


3) if the short-term exposure for the child is lower than the AELlong-term and the acute/short-term dose is lower than the AELshort-term, then a worst case is identified as safe for all uses. 


APPENDIX I


Proposal for the way forward for identification of the safe worst-case primary exposure scenario for PT6 treated products


1. Method


The DEOs defined in RISKOFDERM cover most (if not all) primary exposure scenarios for in-can preservatives when used by professional industrial users. Using parameters (mean values) determining the exposure given in Warren et al., 2006 for individual DEOs, the following formulas can be compiled:

DEO 1:


Ln (PER) = - 1.12 + 0.93 (-0.74 for automation) x ln(V) + 3.4 (liquid) + 1 (little aerosol) + 2 (a lot of aerosol, dusty) + 1 (no ventilation) - 1.23 (infrequent contacts) - 1 (light contacts)

DEO 2:


Ln (PER) = + 6.7 + 0.38ln(V) + 3.5 (frequent contacts, not necessarily limited to hands) - 3.4 (no hand dipping) – 2.5 (infrequent contacts) - 1.5 (handle  > 1 m)


DEO 3: 


Ln (PER) = + 4.11 + 1.2xln(V) + 1.2 (handle < 30cm) + 1 (upwards) + 1 (oil) + 2.5 (body contact) - 1.2 (viscous liquid, brushing) – 1.2 (downward)


DEO 4:


Ln (PER) = +3.18 + 0.36xln(V) + 0.61 (volatile liquid, powder) + 1 (upwards) + 1.5 (also body) - 0.9 (ventilation, outside) – 1.5 (protective shield ) – 1 (downward) – 1.46 (extension > 1 m)


DEO 5:


Ln (PER) = +2.04 +1.7 (handle < 30cm, big objects) + 2 (frequent hand dipping) - 1.4 (ventilation) – 1.6 (handle > 100cm or only small objects) – 2 (body) 


For exposure calculations RISKOFDERM potential dermal exposure model version 2.1t(1).xls (hereafter referred to as the calculator) will be used. This calculator is validated using the above-mentioned formulas. 
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The calculator calculates a potential dermal exposure rate distribution from the given input values. It is proposed that for determination of the worst-case scenario the 50th percentile
 is used for long-term scenarios. This is primarily due to the fact that often higher percentiles have not even been measured and are thus considered as unrealistic. The calculator uses messages to warn against using unrealistic input values: 
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2. Professional exposure: looking for the worst-case scenario


It can be argued that the best candidates for the worst-case scenario are those where the product treated with PT6 are used undiluted and the whole shift exposure can be assumed. The ranges of measured data in the RISKOFDERM project can be used as a guide and are summarized in the following table lifted from the calculator:
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The whole shift condition is approximately fulfilled for the scenarios 1), 2) and 3). However, high dilution rate of the PT6 treated product is assumed for immersion and hence only brush painting and spraying are candidates for the worst-case scenario. 
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Thus brush painting and spraying is to be compared. For the comparison it is essential to use realistic input values and parameters determining exposure (e.g., handle length, application direction etc): 


Brush painting: application rate 79 ml/min (i.e. derived from 38 L = 95th percentile - used up in 480 min; US EPA 1996, as cited in the TNsG Human Exposure, Pt. 2, p. 69), major application direction: level and overhead, handle < 30 cm, duration: 480 min: dermal exposure 11774 (50th percentile) exposure hands: 4574 mg (50th percentile), exposure body 7200 mg (50th percentile).


Spraying (airless): 118 ml/min (57 L used per surface area of 260 m2 higher percentile based on judgment OPPHED - Office of Pollution Prevention, Health Effects Division ), major application direction: level, indoors, 480 min. potential dermal exposure: 7786 mg; hands 2170 mg (80th percentile); body 5616 mg (80th percentile).
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Assuming dermal uptake of 100% and using the lowest efficacious concentration of the a.s. of 0.1% (w/w) determined in efficacy tests, the systemic doses of the active substance are calculated as follows:


Brushing: 11774 x 0.001/60 = 0.196 mg/kg bw/day


Spraying: 7786 x 0.001/60 =0.129 mg/kg bw/day

Both doses exceed the AEL of 0.07 mg/kg bw/day. Therefore, a refinement of the exposure estimate of this scenario is required, taking into account, for example, dermal absorption value and PPE. 

(1) Realistic dermal uptake is to be factored in. Dermal absorption determined in the in vitro study was 10%. However the dose per cm2 used in the study was 120 μl/cm2, whereas the dose per cm2 during exposure is much lower (e.g. 2170 mg/ 840cm2 =2.6 mg/ cm2 = 2.6 μl/cm2 (assuming density of 1g/cm3 for the sake of the argument). Extrapolation using dermal penetration coefficient determined in the study showed that 60% dermal absorption can be used to cover all the exposure scenarios (based on the physico-chemical properties of the substance it is assumed that dermal uptake from aqueous solutions shall cover all other solution- types).

In light of these considerations, the doses are now:


Brushing: 0.6 x 11774 x 0.001/60 = 0.118 mg/kg bw/day 


Spraying: 0.6 x 7786 x 0.001/60 =0.078 mg/kg bw/day 

Both doses still exceed AEL of 0.07 mg/kg bw/day. 


(2) As both doses still exceed the AEL value, commonly used coveralls are to be factored in. Coveralls will stop, for example, 50% of the product getting to the body skin.


In light of these considerations, the doses are now:


Brushing: 0.6 x 0.001(4574 + 7200 x 0.5)/60 =0.082 mg/kg bw/day


Spraying: 0.6 x 0.001 (2170 + 5616 x 0.5)/60 = 0.049 mg/kg bw/day


Spraying no longer leads to the dose exceeding AEL, while brushing still exceeds AEL. 


Conclusion: As the second worst case (i.e. spraying) does not lead to dose exceeding the AEL value (without including exposure on inhalation) at step (2) the task of identifying the worst case can be considered finished, concluding that brushing with undiluted PT6 treated product is the worst case. The fact that PPE (e.g. gloves) or dilution needs to be applied for brushing to make it a safe use will not change the outcome as all other uses (except spraying) might be safe without PPE or dilution (2). 


3. Non-professional exposure: comparison with professional exposure 


For comparison non- professional exposure is given below: 


80th percentile is used for non-professionals as only short-term exposure scenario is assumed (e.g. brush-painting 4 times per year; US EPA 1996). Non-professional exposure is compared with the AELshort-term value of 0.2 mg/kg bw/day.


Brush Painting: Non-professional application rate 16 ml/min application rate 7.6 L = 90th percentile used up in 480 minutes US EPA 1996 major application direction: level and overhead, handle < 30 cm, duration: 480 min: dermal exposure 8038 – hand 5280 (80th percentile), body 2758 (80th percentile ).


Spraying (airless) : 118 ml/min (39 L used per surface area of 260 m2 higher percentile based on judgment OPPHED - Office of Pollution Prevention, Health Effects Division ), major application direction: level, indoors, 480 min. potential dermal exposure: 35172 mg; hands 9801 mg (80th percentile); body 25371 mg (80th percentile).


The doses are now:


Brushing: 0.6 x 8038 x 0.001/60 = 0.08 mg/kg bw/day


Spraying: 0.6 x 35172 x 0.001/60 =0.35 mg/kg bw/day 

For non-professionals, spraying is the worst case, but is regarded as unsafe for use without protection afforded by clothing. As the second worst case, i.e. brushing (without protection afforded by clothing), does not exceed AELshort-term of 0.2 mg/kg bw/day, there is no need for further steps. It can be assumed that exposure via inhalation is insignificant for painting with brush and will not result in exposure exceeding the AEL. Spraying with the undiluted product is not a safe use for non-professionals even without factoring in exposure via inhalation.

APPENDIX II

Evaluation of indirect exposure as a result of use of the active substance in the preserved products


1. Paint and coatings


Inhalation exposure – WPEM


Indirect inhalation concentrations exposures to child and adult residents of homes and/or offices painted with paint containing a.s. were estimated using the Wall Paint Exposure Model or WPEM (USEPA, 2001).  


The 3 modelled WPEM exposure scenarios were as follows:


“RESADULT” = Adult resident in a house being painted


“RESCHILD” = Child resident in a house being painted


“OFFADULT” = Adult resident in an office being painted


The above populations were selected because the WPEM model contains default parameters for each of these use scenarios as summarized in Table 1.1.


The vapour pressure, molecular weight and weight fraction of the substance in the paint were entered into the model. All other parameters required for the model were obtained from the default scenario files in WPEM, with the exception that body weights for adults and children were set at 60 kg and 15 kg respectively, rather than the WPEM defaults of 71.8 kg and 20.3 kg, respectively.  This change was made in order for the body weights to be consistent with the values used for other exposure scenarios in this assessment and in typical biocidal risk assessments in general.


Table 1.1 Summary of inputs for WPEM default scenarios for indirect inhalation exposure to paint containing 30 ppm.

		Model Input

		“RESADULT”

		“RESCHILD”

		“OFFADULT”



		Type of Building

		House

		House

		Low-rise office



		Percent Painted

		One bedroom (10%)

		One bedroom (10%)

		Entire floor (50%)



		Painted Surface

		Walls only

		Walls only

		Walls only



		Painted Area

		452 ft² (ca. 42 m²)

		452 ft² (ca. 42 m²)

		20,000 ft² (ca. 198 m²)



		Air exchange rate

		0.45 /hr

		0.45 /hr

		1.0 /hr



		Number of Coats

		1 primer/1 paint

		1 primer/1 paint

		1 primer/1 paint



		Paint Coverage

		200/400 ft²/gal (primer/paint)


(ca. 4.9/9.8 m²/L)

		200/400 ft²/gal (primer/paint) 


(ca. 4.9/9.8 m²/L)

		200/400 ft²/gal (primer/paint) 


(ca. 4.9/9.8 m²/L)



		Number of Painters

		1 professional

		1 professional

		10 professional



		Application Rate/ Painter

		0.85 gal/hr (3.22 L/h)

		0.85 gal/hr (3.22 L/h)

		0.85 gal/hr (3.22 L/h)



		Priming vs. Painting

		Paint same day

		Paint same day

		Paint same day



		Total Duration

		3.99 hr

		3.99 hr

		17.65 hr



		Type of Paint

		Latex flat

		Latex flat

		Latex flat



		Chemical

		

		

		



		Weight Fraction active substance

		0.00003 primer


0.00003 paint

		0.00003 primer


0.00003 paint

		0.00003 primer


0.00003 paint



		Exposed Individual

		Adult occupant

		Child occupant

		Adult occupant



		Gender

		Non-specific

		Non-specific

		Non-specific



		Location During Painting

		In building, not in painted area

		In building, not in painted area

		Not in building



		Total Exposure Events in Lifetime

		50

		10

		10



		Years in Lifetime

		75

		10

		75



		Body Weight

		60 kg

		15 kg

		60 kg



		Length of Model Run

		20 days

		20 days

		20 days





The model estimated inhalation exposures for the 3 default scenarios and the results are summarized in Table 1.2.  


The ADD (average daily dose) is estimated over the entire period of exposure (i.e., 75 years for adults or 10 years for children).  


The APDR (acute/short-term potential dose rate) is the highest 24-hour dose rate for an exposed individual. 


The highest 15-minutes and 8-hr airborne predicted concentrations (C15-min and C8-hour) and Average Daily Concentration (ADC) of a.s. are also reported (mg/m3).  


Table 1.2 Summary of indirect inhalation exposures estimated using default scenarios in WPEM for paint and primer containing 30 ppm active substance


		

		“RESADULT”

		“RESCHILD”

		“OFFADULT”



		Short-Term APDR (mg/kg/day)

		1.29 x 10-3

		5.38 x 10-3

		9.71 x 10-4



		Long-Term ADD (mg/kg/day)

		1.48 x 10-5

		5.84 x 10-5

		2.42 x 10-6



		C15-min (mg/m3)

		1.13 x 10-2

		1.13 x 10-2

		1.00 x 10-2



		C8-hour (mg/m3)

		9.42 x 10-3

		9.65 x 10-3

		9.71 x 10-3



		ADC (mg/m3)

		7.17 x 10-5

		8.52 x 10-5

		8.06 x 10-6





Inhalation exposure – Conclusion

The WPEM estimated concentrations for the three scenarios above which were modelled assuming 0.45 ACH to 1.0 ACH (Air Changes per Hour), and 208 m3 to 4500 m3 room volume.


The highest C8-hour (mg/m3) of 9.71 x10-3 mg/m3 has been considered for the long-term exposure assessment for adult and children.


Other assumptions are taken from the Chronic Reference scenarios (scenario 2) from the User Guidance page 52: 


- Inhalation rate for an adult in a moderately ventilated room: 18.5 m3 air/18h, i.e. 24.7 m3 air/24 h day;


- Inhalation rate for a child in a moderately ventilated room: 4 m3 air/18h, i.e. 5.3 m3 air/24 h day


So calculated systemic doses for medium-term exposure are: 0.00971 x 24.7 / 60 = 4.00 x10-3 mg/kg bw/day for adults and 0.00971 x 5.3 / 15 = 3.43 x10-3 mg/kg bw/day for children.


The final estimates for short-, and long-term, using the results from the monitoring study, are reported in Table 1.3.


Table 1.3 Indirect exposure via inhalation to occupants of painted room


		

		Inhaled concentration


[mg a.s./m3]

		Systemic dose to Adults


[mg a.s. / kg bw / day]

		Systemic dose to Children


[mg a.s. / kg bw / day]



		Long-term

		9.71 x 10-3

		4.00 x 10-3

		3.43 x 10-3





RMS considers that the long-term exposure estimates is the most relevant for the risk assessment, and will be reported later.


Dermal exposure from contact with active substance in wet and dry paint 


An additional source of potential indirect exposure to a.s. in paint is post-application dermal contact of a freshly painted wet surface by a child. This sort of post-application indirect exposure is considered short-term.


According to the TNsG (Part 3, page 37), a child may contact 200 cm2 of wet paint, and 50% of the paint on the coated surface may be dislodged and adhere to the skin.  


The paint layer is assumed to be 0.1 cm thick with a typical density of 1.2 g/cm3, equivalent to 0.036 mg a.s./cm3 paint (containing 30 ppm a.s).  


The dermal penetration of the a.s. through skin is assumed to be 77.5%.


The reasonable worst-case short-term exposure for a 15 kg child with 200 cm2 of hand surface area touching the paint containing 30 ppm a.s. is calculated as:


Hand deposit concentration = 30 ppm a.s.


Systemic dose (dermal) = 0.1 cm x 0.036 mg as/cm3 x 50% dislodged x 200 cm2 x 77.5% / 15 kg bw = 1.86 x10-2 mg/kg bw/day


For long-term indirect dermal exposure to a.s. in paint and coatings from a dry coated surface containing a.s., the same assumptions as for the short-term scenario above are used, with the exception that 3% of the available a.s. is assumed to be dislodged from the dry coated surface
, and a larger contacted surface area of 1,000 cm2 is assumed
 to consider repeated contacts (10 contacts per day). The calculated reasonable worst-case indirect chronic exposure for this scenario is as follows:


Hand deposit concentration = 30 ppm a.s.


Systemic dose = 0.1 cm x 3% dislodged a.s. x 0.036 mg a.s./cm3 x 1,000 cm2 x 77.5% / 15 kg bw =
5.58 x 10-3 mg/kg bw/day


Dermal exposure following contacts with painted walls is not assessed for adults as the contact frequency is much lower.


Ingestion of paint by child


In theory, a small child could intentionally ingest paint chips or coated surfaces containing dried paint with in the coating.


For the purposes of a worst-case exposure scenario, a child with “pica” - the habitual practice of eating non-food objects (such as soil and paint) - is assumed to ingest as much as 10 grams of paint per day
.  


It is also assumed that 100% of the ingested a.s. is absorbed
 into the body of the 15 kg child.  


Assuming the active substance is concentrated by a factor of 2 as the paint dries
 (i.e., 60 ppm w/w in the dried paint), the systemic exposure in this scenario is calculated as follows:


0.0060% x 10g/day x 100% / 15 kg = 4 x10-5 mg/kg/day


This scenario relates short-term exposure and covers conservatively the potential hand-to-mouth transfer of paint, which is not estimated separately.

Table 1.4 Exposure estimates for child in a fresh painted room (Short-term exposure)


		

		Systemic dose


(mg a.s./kg bw/d)



		Child occupying a painted room (inhalation)

		3.43 x 10-3



		Child in contact with a freshly painted surface (dermal)

		1.86 x 10-2



		Child ingesting paint chips (oral)

		4 x 10-5



		Total systemic exposure (mg a.s./kg bw/day)

		2.21 x 10-2





Table 1.5 Exposure estimates for child in a dry painted room (Chronic exposure)


		

		Systemic dose


(mg a.s./kg bw/d)



		Child occupying a painted room (inhalation)

		3.43 x 10-3



		Child in contact with a dry painted surface (dermal)

		5.58 x 10-3



		Total systemic exposure (mg a.s./kg bw/day)

		9.01 x 10-3





Table1.6 Paint and coating uses indirect exposure summary


		Tier

		Inhalation exposure

		Dermal exposure

		Oral exposure

		Total exposure 



		PPE

		External concentration

		Systemic dose 

		Deposit on skin (hands)

		Systemic dose

		Systemic dose

		Systemic dose 



		

		mg a.s. / m3 air
(8-hrs TWA)

		mg a.s. / kg bw /day

		ppm a.s.

		mg a.s. / kg bw /day

		mg a.s. / kg bw /day

		mg a.s. / kg bw /day



		Task – time frame:

		Adult occupying a painted room – Chronic inhalation exposure



		Tier 1: 


Without PPE

		2.91 x 10-2

		4.00 x 10-3

		Not relevant

		Not relevant

		Not relevant

		4.00 x 10-3



		Task – time frame:

		Child occupying a painted room – Chronic inhalation exposure



		Tier 1: 


Without PPE

		2.91 x 10-2

		3.43 x 10-3

		Not relevant

		Not relevant

		Not relevant

		3.41 x 10-3



		Task – time frame:

		Child in contact with a freshly painted wet surface – Short-term dermal exposure



		Tier 1: 


Without PPE

		Not relevant

		Not relevant

		30

		1.86 x 10-2

		Not relevant

		1.86 x 10-2



		Task – time frame

		Child in contact with a freshly painted dry surface – Chronic dermal exposure



		Tier 1: 


Without PPE

		Not relevant

		Not relevant

		30

		5.58 x 10-3

		Not relevant

		5.58 x 10-3



		Task – time frame:

		Child ingesting paint chips – Short-term oral exposure



		Tier 1: 


Without PPE

		Not relevant

		Not relevant

		Not relevant

		Not relevant

		4 x 10-5

		4 x 10-5



		Task – time frame:

		Total combined exposure – Child short-term exposure



		Tier 1: 


Without PPE

		2.91 x 10-2

		3.43 x 10-3

		Not relevant*

		1.86 x 10-2

		4 x 10-5

		2.21 x 10-2



		Task – time frame:

		Total combined exposure – Child Chronic exposure



		Tier 1: 


Without PPE

		2.91 x 10-2

		3.41 x 10-3

		Not relevant*

		5.58 x 10-3

		Not relevant

		9.01 x 10-3





*As for local dermal effect it is the concentration of the active substance during the event of contact that is relevant, combined exposure has only been assessed for systemic exposure.

2. Liquid detergents


Dermal exposure from wearing clothes


Residues of components of laundry detergents may remain on textiles after washing and could come in contact with the skin via migration from textile to skin. The quantity of residues migrated to skin can be estimated by ConsExpo, using method and parameters from the Cleaning Product Fact Sheet.

For this exposure estimate the terms are defined with the following values for the calculation: 


A: Product (textile) amount worn per day



1000 g


F1: Weight fraction of substance in product



15 x10-6 (ppm) 


M: Amount of undiluted product used
115 g (laundry detergent) 


F3: Percentage of detergent deposited on the fabric


20%


w: total weight of fabric





5 kg 


F2: Percent weight fraction transferred from medium to skin 
50% 


Fraction of active ingredient in the textile (FL) = M x F1 x F3 / w


Substance migrated to skin = FL x F2


Substituting these values into the equation yields:


Fraction of active ingredient in the textile = 115 g x 15 ppm x 1000 x 20% / 5 kg = 0.069 mg a.s./kg textile


Substance migrated to skin = 0.069 x 50% = 0.0345 mg a.s.


Thus, assuming dermal penetration of the a.s. through the skin to be 77.5%, the estimated indirect dermal exposure for an adult with body weight 60 kg is :

Fraction of active substance in the textile: 0.069 mg a.s./kg


Systemic dose: 0.0345 x 77.5% / 60 = 4.46 x10-4 mg a.s./kg bw/day

The same calculations can be done for a child with body weight 15 kg.  


Fraction of active ingredient in the textile: 0.069 mg a.s./kg


Systemic dose: 0.0345 x 77.5% / 15 = 1.78 x 10-3 mg a.s./kg bw/day

Exposure to residual a.s. may be possible due to indirect or secondary exposure from clothes cleaning with detergents containing it. However, it is likely that due to its high water solubility, substance is not bound to textile but stays in the water phase, and that any trace residues present in wet textile will quickly degrade or evaporate during drying and ironing processes.


Oral exposure

Secondary exposure to PT 6 may occur when the general public use liquid detergent products containing the a.s.. Oral exposure may be possible form eating with utensils and dishware that have been washed with PT 6 preserved dishwashing detergents. 


In addition, PT 6 biocides may be used in the preservation of several industrial and consumer products, which are used as raw materials for the manufacturing of food contact materials, including polymer lattices and mineral slurries. Therefore, the migration from the packaging material into food consumed by humans may occur. The assessment of the above-mentioned scenarios will not be taken into account in the present document, as it is being developed in the ongoing guidance document (Guidance on Estimating Transfer of Biocidal Active Substances into Foods) from DRAWG (Dietary Risk Assessment Working Group).


3. Household (HH), and Industrial and Institutional (I&I)


Inhalation exposure from a.s. evaporating from cleaned surfaces


The indirect inhalation exposure to active substance off gassed or evaporated from cleaned surfaces is considered insignificant due to the low end-use concentration (about 1 ppm or less) in diluted solutions, and the relatively small surface areas (in comparison to a painted room) cleaned with a detergent product.


Any potential inhalation exposure to the substance from cleaned surfaces would be many times less than that estimated from the indirect paint exposure scenarios which assumes an adult or child living in a room 24 hrs a day that has had the walls and ceiling coated with a paint containing 15 ppm a.s..


Dermal and oral exposure following contact with cleaned surfaces


Children are exposed to residues of preserved liquid detergents on cleaned surfaces, while crawling on these surfaces and ingesting by hand-mouth transfer. 


Assuming that :


- the detergent product (containing 25 ppm a.s.) is diluted by factor 20
 in the bucket (i.e. 250 ml in 5 litres), thus the applied solution contains 1.25 ppm (1.25 mg/L at density 1 or 1.25 x 10-3 mg/cm3) of a.s.,


- the solution is applied on surface with a film thickness of 0.1 mm (0.01 cm), thus the surface concentration is 1.25 x 10-3 mg/cm3 x 0.01 cm = 1.25 x 10-5 mg/cm²,


- a 15 kg child contacts 6000 cm2 of cleaned surface area with their bare skin and 30% of the a.s. dislodges to the skin
, 


- of the amount of a.s. contacting the skin, 77.5% is dermally absorbed, and 10% is ingested after transfer hand-mouth
 and then absorbed with a rate of 100%,


the dermal and oral indirect exposure to children following use of preserved surface cleaners is :

Hand deposit concentration = 1.25 ppm a.s.


Dermal systemic dose = 1.25 x 10-3 mg a.s./cm3 x 0.01 x 30% x 6,000 cm2 x 77.5% / 15 kg = 
1.16 x10-3 mg a.s./kg bw/day


Oral systemic dose = 1.25 x 10-3 mg ai/cm3 x 0.01 x 30% x 6,000 cm2 x 10% x 100% / 15 kg = 
1.50 x 10-4 mg a.s./kg bw/day


As the surfaces are not cleaned every day, and the substance on surface is rapidly wiped off (e.g. by shoes) this exposure is considered to be medium-term.


Table 3.1 Household (HH), and Industrial and Institutional (I&I) uses indirect exposure summary (medium-term exposure)


		Tier

		Inhalation exposure

		Dermal exposure

		Oral exposure

		Total exposure 



		PPE

		External concentration

		Systemic dose 

		Deposit on skin (hands)

		Systemic dose

		Systemic dose

		Systemic dose 



		

		mg a.s. / m3 air
(8-hrs TWA)

		mg a.s. / kg bw /day

		ppm a.s.

		mg a.s. / kg bw /day

		mg a.s. / kg bw /day

		mg a.s. / kg bw /day



		Task – time frame:

		Infant crawling on surface cleaned with treated detergents



		Tier 1: 


Without PPE

		Not relevant

		Not relevant

		1.25 ppm a.s.

		1.16 x 10-3

		1.50 x 10-4

		1.31 x 10-3





� Warren, ND, Marquart, H, Christopher, Y, Laitinen, J, van Hemmen, JJ (2006) Task-based dermal exposure models for regulatory risk assessment. The Annals of Occupational Hygiene 50(5), 491–503



� Secondary/indirect exposure is defined as exposure of non-users (e.g. the general public) to residues of biocide from treated materials or articles, e.g. painted surfaces, textiles and surfaces washed/cleaned with detergents, food packaging. 



� 50th percentile is not to be used for other models such as BEAT etc. Nor is this 50th percentile to be used for regular risk assessments. 



� 3% transfer efficiency reported in TNsG v.1 part2 p.203 for painted wood. 



� Assumption proposed by the Applicant and thought realistic by RMS, equivalent to 10 contacts of the palms (100 cm3) with the wall. No reference value can be found for this scenario.



� EPA's Child-Specific Exposure Factors Handbook, section 5.4



� Oral absorption determined in Document IIA rounded to 100% in the calculations.



8 A typical latex paint contains about 50% solids, according to ConsExpo Paint products fact sheet.







� Default value from ConsExpo Cleaning Products Fact Sheet



� Default value from ConsExpo Pesticide Products Fact Sheet, p.28.



� From ConsExpo: The hands form about 20% of the uncovered skin and 50% of the product on the hands is transferred to mouth.
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1.1.1 PT21 - Technical agreements – Human Health



         (TM I 2013) 


During TM I 2013 (Under Agenda point 3.m. Consolidated Technical Agreements for PT21) UK mentioned comments received by IND concerning human health that remains to be covered for a later MOTA revision. On the basis of the Table received by CEPE working group AFWG "Recent TM decisions with regard to Human Health and Environmental Risk Assessment in PT21" COM made a search through the document to see what has already been covered in MOTA v.5, and therefore suitable for the new revision of MOTA. UK checked the results and confirmed the screening results. 


The following 5 decisions were considered not covered by the MOTA v.5 and considered suitable for MOTA v.6. inclusion.

1. Use of PPE by non-professionals:  Several discussions were conducted on the issue at the previous TMs (TM I 2011 and TM III 2011) and some documents provided (i.e. TMI 2011: Agenda point 3a. "Feasibility for non-professional users of antifouling to wear gloves"). TMIII 2011 agreed that all PT21 CARs having non-professional applications should include two exposure/risk assessments; one assessment where no gloves are worn and the other assessment where gloves are worn. At the CA level a note with the title: "Authorisation of skin sensitizer biocidal products requiring PPE for non-professional users" was endorsed by the 53 CA meeting. There are also on-going discussions in the PA&MRFG. 

2. By-stander scenario: TMIII 2011 (agenda item 4. Substances in PT 21) agreed that where afps are applied by professionals, it was a requirement that the product label carried the statement ‘Unprotected persons should be kept out of treatment areas’. TM agreed that access to the boatyards would be controlled and so by-standers in the vicinity of the painting could be warned to keep away from treatment areas. Thus for this professional-use a scenario was not necessary for ‘bystander’ exposure/risk assessments to be included in the CAR.


3. Dermal penetration, exclusion of tape strip data: TM III 2011 agreed that newer available guidance from EFSA should take into account. MS agreed to take account of EFSA guidance (ignore first two tape strips only), but MOTA guidance, which allows more flexibility, depending on available data, may still be used. 

4. Professional application - exposure duration: TM III 2011 agreed (item 4.b.2. in the final Minutes) that the medium-term AEL and time duration of 180 minutes should be used for professional spray application of antifouling paint. 



5. Professional application - choice of threshold value: See above, TM III 2011 agreed that the Medium term AEL should be used.


_1448365177.doc
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HEEG OPINION

For exposure assessment for professional operators undertaking industrial treatment of wood by fully automated dipping 


This document was prepared by UK in cooperation with HEEG.

1. INTRODUCTION


Difficulties have been met in assessing exposure for fully automated dipping. This is because there are no quantitative data (i.e. indicative exposure values) in the TNSGs specific to this application process. Of the available data, the closest possible equivalent exposure model is that for ‘intermittently handling water-wet/solvent-damp wood’ (Handling Model 1 in User Guidance version 1, 2002).


This Opinion Paper puts forward a way to resolve this difficulty by considering what is actually happening during vacuum/pressure impregnation of timber (for which exposure data is available) and comparing what is actually happening in fully automated dipping. This allows identification of similarities in operator exposure between the two treatment processes and harnesses the existing quantitative exposure data which are published in the TNsGs for vacuum/pressure impregnation. 


The following is for exposure assessment for professional operators undertaking industrial treatment of wooden articles by fully automated dipping. This paper also gives three additional exposure scenarios which are associated with fully automated dipping (i.e., mixing/loading of dip tank – if applicable; re-stacking of fallen timber at wood drying/storage site; and cleaning out of dip tank).


2. DISCUSSION OF DERMAL EXPOSURE ASSOCIATED WITH VACCUUM/PRESSURE IMPREGNATION OF WOODEN ARTICLES BY PROFESSIONAL OPERATORS


(a) In vacuum/pressure treatment, major dermal contamination of operators from contaminated equipment surfaces and from contact with the wet treated wooden articles would be only for a short period during any cycle; i.e.:


· At start of the cycle when boggies are loaded with untreated timber and are  pushed on rails into the treatment chamber. Some dermal contamination would be from touching the contaminated boggies; the boggies are not cleaned between cycles and thus, the boggies themselves will be contaminated with wood preservative used in the previous cycle.


· The door of the chamber is closed, wood preservative is pumped into the sealed chamber and the vacuum/pressure applied. After the predetermined treatment time, pressure in the chamber is released, and the timber is allowed to drain for a while before the chamber doors are opened. In this phase the operator will not be freshly dermally contaminated with wood preservative other than by intermittent contact with contaminated equipment.


· At the end of the cycle when the boggies – now loaded with the wet treated wood – are pulled out of the chamber. Some dermal contamination would be from touching the contaminated boggies and from unlocking of any retaining straps and touching the now wet treated wood during unloading; the wood is usually unloaded by forklift truck and then transported to a storage area to dry. 


From the above, it can be seen that in effect operators undertaking vacuum/pressure impregnation are probably dermaly exposed to wood preservative over a short period during the impregnation cycle; i.e. during the few minutes at the start and the few minutes at the end of the impregnation cycle.  


3. DISCUSSION OF DERMAL EXPOSURE ASSOCIATED WITH FULLY AUTOMATED DIPPING UNDERTAKEN BY THE PROFESSIONAL OPERATORS


(a) In fully automated dipping, wooden articles are treated in a batch process or as a continuous process (conveyor belt/rack treatment).


· In a batch process, prior to dipping, the untreated wooden articles are bundled into piles held together by tension straps. Articles are usually separated by wood blocks (separators) to permit flow of preservative around the articles. 


The untreated wood is placed by a forklift onto a hydraulic lifting/lowering devise which is an integral part of the dip tank. This hydraulic devise lowers – and as necessary holds – the timber below the fluid in the dip tank.  


After a predetermined period in the dip tank, the wood is raised and excess preservative fluid is allowed to drain back into the dip tank. The wet/damp treated wood is then transferred using the forklift to a storage area to dry.


· In the case of highly automated continuous treatment facilities, the transport of untreated timber pile to the dip tank is by conveyors; the pre-bundled piles of wood articles being first loaded onto the conveyor by fork-lift truck/specialist wood loader equipment from the storage yard. Following drainage, the conveyor automatically moves the now treated timber pile to a drip collection area. Following this dripping and initial drying stage, a forklift truck is used to transport the timber to a storage area.


· In these batch and highly automated processes, until the wood is dry, the tension straps and separators are not removed. Sometimes the treated timber remains in this state until after it has been transported dry and arriving at the wood merchant.


· Where joinery articles (e.g. window frames) are to be dipped, the individual untreated articles are manually hung on a conveyor or loaded into a rack. The articles are then automatically transported through the dip tank and then through a dust free drying area. (Wet items are not touched manually to avoid any finger/hand marks spoiling the top coating). After drying the treated items are removed from the conveyor/rack for further processing or storage.


· (The European Wood Preservative Manufacturers Group has informed that where the untreated timber still on the forklift truck is dipped, held under the fluid in the dip tank, raised to drip and then transferred on the forklift truck to the drying/storage area is not fully automated dipping).


(b) Consequently, in fully automated dipping of timber, there appears to be very little opportunity for direct dermal contact between the treated wet timber and the operator undertaking the dipping; the only sources for dermal contamination being from:


· contact with contaminated equipment surfaces (equipment surfaces will not be as contaminated with wet fluid as is vacuum/pressure equipment (e.g. the bogies);


· should the tension straps fail and the pile of wooden articles falls apart – the restacking of the fallen treated wet timber onto the forklift or the hydraulic lift devise which forms an integral part of the dip tank; and


· re-positioning the wooden article on the conveyor/in the rack when individual items fall off/the conveyor, or out of a rack. 


(c) In light of this information, the following is considered to be a definition of fully automated dipping appropriate for product labels where only fully automated dipping is to be recommended:


‘Product X must only be used in fully automated dipping processes where all steps in the treatment and drying process are mechanised and no manual handling takes place, including when the treated articles are transported through the dip tank to  draining/drying and storage (if not already surface dry before moving to storage).  Where appropriate, the wooden articles to be treated must be fully secured (e.g. via tension belts or clamping devices) prior to treatment and during the dipping process, and must not be manually handled until after the treated articles are surface dry.’


4. DISCUSSION OF Models Available To Assess Operator Exposure For Fully Automated Dipping

(a) Comparisons of Patterns of Dermal Exposure: The patterns of dermal exposure for professional operator exposure undertaking industrial/professional pre-treatment of timber by vacuum/pressure impregnation and by fully automated dipping [see descriptions of both processes in Sections 3 and 4 above] are comparable in that, operators are dermaly exposed through contact with contaminated equipment surfaces and through handling wet treated wood. In the case of fully automated dipping, the operator should only need to handle the wet treated wood should the tension straps fail and the wooden articles have to be restacked (in the batch process) or the articles be re-positioned in the conveyor/rack processes; these would be a worse-case scenarios. 


(b) Comparisons of Duration of Dermal Exposure: 


(i) During vacuum/pressure impregnation, though exposure from contaminated equipment surfaces is possible throughout the treatment cycle, it is only at the beginning and at the end of the cycle that major dermal exposure will occur. For fully automated dipping, there will be a similar pattern of dermal exposure: exposure from contaminated equipment surfaces and major operator contamination, but only at the end of the dipping cycle and only if tension straps fail requiring the wooden articles need to be re-stacked or if the wet treated wood requires re-positioning on conveyors/in the racks. The actual duration of the operator dermal exposure in fully automated dipping, particularly manual handling of wet treated wood, can also be considered to comparable to that occurring in vacuum/pressure impregnation but, for fully automated dipping this would only occur when the elements in the dipping process fail and so can be considered a worse case.


(ii) In the HEEG Opinion on ‘Defaults and appropriate models to assess human exposure for dipping processes (PT 8)’ [MOTA version 4, section 4.2.9.8] it was agreed that the default frequency for the automated dipping should be 4 dipping cycles per day.


(iii) In fully automated dipping the wet treated timber is not manually handled - or rarely. As a relative worse case for fully automated dipping it is assumed that once per day, the wet treated has to be manually handled/re-stacked/re-positioned. [In an Applicant-submitted a survey of 24 companies asked whether stacking of freshly treated timber took place, stacking of freshly treated timber did not take place or took place only infrequently. One company informed freshly treated timber needed to be stacked only 1 time in every 20 cycles; all other 23 companies informed that the freshly treated wood did not need re-stacking]. Thus as a worse case, it is assumed that for fully automated dipping, wet treated timber would need to be manually handled during one in four of the daily dipping cycles. 


(c) Indicative Exposure Values for Fully Automated Dipping:


(i) The most appropriate model available is Handling Model 1, which is for the professional intermittently handling of water-wet or solvent-damp wood and associated equipment [TNsG, Part 2 (June 2002), page 160 – updated by User Guidance version 1 (2002), page 26]. These data re from exposure surveys of professional operator applying wood preservative fluids by vacuum/pressure impregnation in an industrial setting. The Handling Model 1 data give indicative exposure values in mg in-use product/cycle for hand, body and inhalation for both water-based and solvent-based in-use products.


(ii) As the pattern of exposure and the duration of potential worse-case exposure for fully automated dipping, are comparable to this for vacuum/pressure impregnation, it is considered that – as worse case - the same indicative exposure values for vacuum/pressure impregnation expressed in mg in-use product/cycle (Handling Model 1) can be used to assess professional exposure during fully automated dipping; these indicative dermal exposure values are:


Dermal - for water-based in-use products: 


Hands (inside gloves): 1080 mg in-use product/cycle


Body: 8570 mg in-use product/cycle


Dermal - for solvent-based in-use products: 


Hands (inside gloves): 260 mg in-use product/cycle


Body: 158 mg in-use product/cycle


(iii) TNsG/User Guidance data for vacuum/pressure impregnation also informs of inhalation exposure for the vacuum/pressure impregnation of timber. Indicative exposure values are: 1.9 mg in-use product/m3 (for water-based in-use products); and 0.6 mg in-use product/m3 (for solvent-based in-use products). It is understood in the vacuum/pressure process, aerosol is released from the wood-charged chamber when the pressures inside the chamber are released into the environment and when the chamber doors are opened. Little generation of an aerosol is anticipated for fully automated dipping thus, it is proposed operator exposure via inhalation does not need to be taken into account. 


(d) IN SUMMARY: As a worse-case (Tier 1) assessment (screening tool), the indicative dermal exposure values (in mg in-use product/cycle) for Handling Model 1 can be used to assess professional operator exposure during industrial treatment of wood by fully automated dipping; the re-stacking of wet, freshly treated wood being manually handled during one in four of the daily dipping cycles. This applies on condition that:

· The dipping process is fully automated (i.e., is intrinsically as described in paragraph 3a above) and the product label, and/or associated literature, carries the description (or similar) in 3c above which restricts the product’s use to fully automated dipping.


Nota Bene: This proposal does not include to exposure assessment for other forms of mechanical dipping; such as where the untreated timber still on the forklift truck is dipped, held under the fluid in the dip tank, raised to drip and then transferred on the forklift truck to the drying/storage area.


5. OTHER OPERATIONS ASSOCIATED WITH FULLY AUTOMATED DIPPING

The following three operations are identified: 


(a) Mixing/loading the wood preservative in the dip tank


Where the wood preservative fluid is delivered by tanker and is transferred from the tanker into the dip tank using connecting hosing then, it could be assumed, providing the operator wears suitable PPE, exposure of the operator’s skin is minimal and does not need to be quantified.


Where the wood preservative fluid is delivered in and is decanted from containers that are to be manually handled then a quantitative exposure assessment for this mixing/loading operation needs to be undertaken using an appropriate model (see the Manual of Technical Agreements: HEEG Opinion on the use of available data and models for the assessment of the exposure of operators during the loading of products into vessels or systems in industrial scale - Agreed at TM I08).


Cleaning of the dip tank takes place infrequently. Therefore, it is assumed complete filling of the dip tank takes place infrequently. However due to loses of wood preservative from the dip tank, from absorption the dipping fluid by wooden articles and general splashes, from time to time the dip tank will need topping up with more dip fluid.


(b) At wood drying/storage site - the transfer of timber from forklift truck and re-stacking of fallen wood 


(i) At the drying/storage site, transfer of wet wood from the forklift truck might be undertaken manually or more likely, the forklift truck might drop the wet treated wood at the drying point. 


At some point in the drying cycle piles of wooden articles in the storage area could fall, particularly if the tension straps fail, and the wooden articles will need to be manually re-stacked. It could be anticipated that this would not be a frequent occurrence; otherwise the wood yard would have devised a better means of drying/storing wooden articles. Therefore, it is assumed that in any day only one batch of timber from the dipping process will need to be manually re-stacked.


In any particular day, these operations will normally be undertaken by a person other than the person who is undertaking the actual dipping of the wood.


(ii) As the exposure of the person actually carrying out the dipping has already been assessed and this exposure being chiefly from handling the wet treated wood (when fallen wooden articles need


re-stacking/re-positioning) then, this same calculated exposure value can be used to define the exposure of the person re-stacking/re-positioning treated wood in the drying/storage area.  It should be noted that, this exposure for is for a person re-stacking wet wood and in the drying/storage area, in many instances the wood will be dry thus, dermal exposure could be much less. Taking this into account might allow the exposure assessment to be refined if necessary.


(c) Cleaning of the dip tank

Available information indicates dip tanks are cleaned infrequently. Information provided by an Applicant from a survey of 24 companies informed of the number of times dip tanks were cleaned. [The answers ranged from: 'less than 1 time per year'; 'yearly' (11 companies); '2 times per year' (1 company); 'every 3rd year' (3 companies); 'every 5th year' (3 companies); 'every 5th - 6th year'(1 company); 'every 8th year' (1 company) to 'every 10th year’ (4 companies). IN 19 companies, the dip tanks were cleaned by ‘own staff’; in the remaining 5 companies employed another company to clean the tanks.


Further data/information are to be obtained to help define an exposure model for the cleaning of the dip tank. 
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1 Introduction 
 
This document intends to provide guidance to notifiers and Member States on the setting of 
dermal absorption values to be used in risk assessment for users of plant protection products 
reviewed for inclusion in Annex I of Directive 91/414/EEC. Inclusion of active substances in 
Annex I to Directive 91/414/EEC (Article 4(1)(a) and (b)) is possible only if the products 
containing them can be used with acceptable risk to humans (i.e. operators, workers, bystanders). 
Evaluation of risk to these groups is essential for the issue of authorizations for release onto the 
market (Article 5(1)(b) of the Directive). 
 


To provide a reliable framework for the review process for decision making on Annex I 
inclusion of an active substance and to avoid undue delays, the current version of this 
guidance document should therefore only be used for the review of existing active 
substances notified in the third phase of the review programme according to Regulation 
451/20001 and subsequent phases. For new active substances, the document should be 
implemented with dossiers for active substances submitted from 1 January 2005. However, 
some flexibility may still be necessary during a transitional period. Decision making 
should take into consideration that certain data requirements which are now triggered, may 
not have been obvious to applicants or notifiers at the time of their notification or dossier 
submission. Likewise, if this appears justified in individual cases and facilitates decision 
making, the updated guidance may be considered also for substances submitted in earlier 
phases of the review programme.  
For ongoing evaluations where no measured data are available, a default value of 10%  
may still be used in the risk assessment by the rapporteur Member State for the purpose of 
deciding on ‘one safe use’ in accordance of article 5(1) unless there are clear indications 
that 10% would be unrealistically low (e.g. based on physical chemical properties of the 
active substance). For such substances the endpoint list shall mention that the dermal 
absorption is “not determined” and the need for further dermal absorption data will be 
identified as a confirmatory data requirement and Member States will have to use such data 
at Member State level when applying the Uniform Principles.  


 
 
The dermal route is the main exposure route for most pesticides for operators applying them 
(Wolfe, 1976) as well as for workers and bystanders (Ross, 1992). In the absence of experimental 
data, the occupational exposure is based on models. These models must permit a representative 
evaluation of human exposure in the field using application techniques and equipment 
representative of the use in question. The operator exposure models currently in use are UK 
POEM and BBA (in future EURO POEM) each calculating external dermal and inhalation 
exposure. Subsequently, for risk assessment these external exposure data are to be compared with 
toxicity data, i.e. the AOEL (Acceptable Operator Exposure Level). The AOEL is by default 
defined as an internal value and expressed in mg/kg/day (EC draft guidance document, 2001). To 
compare the external exposure with the internal AOEL, the external exposure data have to be 
turned into internal levels. For this purpose, knowledge of dermal absorption is essential. 
Directive 91/414/EEC indicates the circumstances in which dermal absorption studies are 
required. These studies should be performed in accordance with OECD guidelines 427 and 428 
and associated guidance document (OECD, 2000a, b, c).  
 
In the present document a brief overview of dermal absorption is given, including information on 
factors that may influence dermal absorption. This document provides a stepwise approach for 
derivation of default values for dermal absorption, as well as guidance on how to conduct 
relevant dermal absorption studies and how to use the data from these studies. In addition, a 
tiered approach for occupational risk assessment is presented in which dermal absorption and 
exposure assessment are integrated. 
 
                                                           
1 OJ L 55, 29.02.2000, p.25 
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2 An overview of dermal absorption 
 
2.1 Introduction 
 
The dermal absorption is one of the determining factors in assessment of the internal exposure of 
pesticide workers and operators.  
The establishment of a value for dermal absorption may be performed by use of a tiered approach 
from a worst case to a more refined estimate (De Heer, 1999). In a first tier of risk assessment, a 
worst case value for dermal absorption of 100% may be used for external dermal exposure in the 
absence of relevant information (Benford, 1999). An estimate of dermal absorption could be 
made by considering other relevant data on the substance (e.g., molecular weight (MW), log Pow 
and oral absorption data) (second tier) or by considering experimental dermal absorption data 
(third tier).  
 
Dermal absorption, the process by which a substance is transported across the skin and taken up 
into the living tissue of the body (EPA, 1992), is a complex process. The skin is a multilayered 
biomembrane with particular absorption characteristics. It is a dynamic, living tissue and as such 
its absorption characteristics are susceptible to constant changes. 
Upon contact with the skin, a compound penetrates into the dead stratum corneum (when not 
evaporating or being rubbed off from the exposed area) and may subsequently reach the viable 
epidermis, the dermis and the vascular network. During the absorption process, the compound 
may be subject to biotransformation (for review see Noonan and Wester, 1989). The stratum 
corneum provides its greatest barrier function against hydrophilic compounds, whereas the viable 
epidermis is most resistant to highly lipophilic compounds (Flynn, 1985).  
 
Dermal absorption is influenced by many factors e.g. physicochemical properties of the 
substance, vehicle, occlusion, concentration, exposure pattern, skin site of the body, etc. (for 
review see Howes, 1996; Schaefer and Redelmeier, 1996; ECETOC, 1993). It is generally tested 
in studies according to methodologies described by international platforms (OECD, 2000a,b,c; 
EPA, 1996, 1999; ECETOC, 1993; Howes, 1996; Diembeck, 1999). These documents provide a 
certain amount of standardisation and thereby improve the comparison of data between studies. 
These guidelines, however, give only a general description of the experimental design, whereas a 
proper study protocol (be it in vivo or in vitro) should take the anticipated exposure conditions 
into account. In the next sections (2.2 through 2.4) a brief overview is given of factors that 
influence the dermal absorption. 
 
2.2 The studied tissue 


Skin structure differs from one species to another (for instance, in the epidermis the stratum 
corneum is thicker in species without hair), between different strains of the same species and 
even within the same species (for instance, differences in absorption for the various parts of the 
body). Within the dermis, the number and density of collagen and elastic fibers and the density 
and physiology of the vascular system vary from one species to another. Certain species have 
sweat glands, others do not. In case of in vitro experiments it should be realised that the blood 
vessels and nerve fibers are not functional. Three types of skin membranes can be prepared for in 
vitro experiments: epidermal membranes (thickness of approximately 0.1 mm, prepared by heat 
separation, chemical or enzymatic separation), split-thickness skin (thickness of 0.2 - 0.5 mm 
prepared using a dermatome) and full-thickness skin (thickness of 0.5 - 1.0 mm). Since the main 
barrier function of the skin is located in the stratum corneum, all three membrane types have 
been used for absorption studies. A possible disadvantage of full-thickness skin is that lipophilic 
compounds may be retained in the dermis instead of entering into the receptor fluid. On the other 
hand, epidermal membranes are more fragile and sometimes overestimate human in vivo skin 
absorption (Van de Sandt, 2000). 
Certain inter-species differences are well documented (Feldman, 1970 ; Bartek, 1972, Maibach, 
1989 ; Bronaugh, 1987, 1990). According to Brandau and Lippol (1982) skin permeability across 
the species is in the following descending order: rabbit > rat > guinea-pig > mini-pig > Rhesus 
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monkey > man. Scott (1991) have demonstrated that skin permeability could be related to inter-
species differences in skin structure, but only with the relatively slowly absorbed test penetrants. 
Rat skin is typically two to ten times more permeable than human (ECETOC, 1993). However, 
occasionally rat skin permeability resembles that of human skin (Ross,  2000). 
A further factor which should be taken into account because of its influence on dermal absorption 
is the location of the contact between product and skin (for example the skin of the scrotum is 
twelve times more permeable than that of the fore-arm and the forehead is more permeable than 
the cheeks) (Wépierre, 1970). In this respect it is noted that, human skin membranes are usually 
prepared from abdominal or breast skin, while for obtaining animal skin the commonly used sites 
are the flank and back (rat), or the flank and ear (pig). 
 
 
 
 
 
 
 
2.3 Active substance properties affecting penetration 


Physical and chemical properties have a decisive influence on the penetration of molecules 
through the skin. The most important of these seem to be : 


- liposolubility (usually maximal when log Pow is between   +1  and + 2). 
- molecular weight (molecules with low MW pass more easily). 
- electronic structure and dissociation constant (pKa): highly ionised products do 


not penetrate very much. 
- the nature of the carrier and the dilution factor of the substance is decisive (polar 


or non-polar): non-polar carriers increase penetration. 
- presence in the molecular structure of certain special radicals favouring or 


inhibiting penetration. 
- water distinctly favours penetration, as does sodium chloride, for instance. 
 


2.4 Experimental conditions 
 
The  experimental design and test conditions used may significantly affects the results obtained 
(Kemppainen, 1990).  
 
In vivo and in vitro experiments have demonstrated there is an inverse relation between 
concentration (area dose) and percentage of absorption. At low concentrations the absorbed test 
substance expressed as percent of applied dose per time interval is in general higher than the 
percentage absorption at  high concentrations. As a consequence, there is no standard absorption 
percentage for a given substance. Therefore, dermal absorption studies should be done at 
different concentrations as a function of the planned agricultural practice. 
These considerations indicate that it may not be necessary to request skin absorption studies on 
the active substances themselves as absorption can vary with solvent used (Southwell, 1983 ; 
Bronaugh, 1986; Lee, 1994) and dilution. But there must be studies with the preparation at doses 
including the undiluted preparation and the preparation as diluted to recommended 
concentrations for uses in the field (Kemppainen,1990; Bronaugh, 1991b; Scott, 1993), or if not, 
at the strongest dilution. Since different solvents may mean different absorption percentages there 
should be a new determination of absorption percentages when a significantly different 
preparation is proposed. 
 
Different absorption  percentages can then be established for preparations : 
 
- The estimated absorption % with the undiluted preparation can be used to estimate 


absorption during the mixing/loading phase. Although it should be noted that the 
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concentration during mixing/loading might also be lower (which might result in an 
underestimation of  the internal dose). 


 
- The estimated absorption % with the preparation diluted in water to the minimum  


recommended use concentrations for field applications can be used to estimate absorption 
during the spraying phase.  


 
 
3 Studies on dermal absorption 
 
3.1 In vitro studies 
 
The test should be carried out in accordance with “OECD Guideline for the Testing of 
Chemicals. Draft New Guideline 428: Skin Absorption: in vitro method” (OECD, 2000a) and the 
Draft OECD Guidance Document for the Conduct of Skin Absorption Studies (OECD, 2000c). 
In the case of agrochemicals the exposure period as well as the testing conditions and the 
concentration examined should reflect the anticipated occupational exposure conditions. 
Therefore, for an agrochemical product or its spray strength dilution (Howes, 1996) exposure 
time is recommended to be a 6-8 h period.  
The exposure period is terminated by washing of the skin surface. The procedure to remove the 
test preparation from the surface of the skin should mimic normal practice in use. During and 
after cessation of exposure, sampling should be frequent and long enough in order to get insight 
into the absorption kinetics, which is important for derivation of the maximal flux. 
For calculation of dermal absorption on basis of in vitro studies see chapter 4 (sections 4.2 and 
4.4). 
 
3.2 In vivo studies 
 
3.2.1 Animal studies 
The test  should be carried out in accordance with “OECD guideline for the  testing of chemicals, 
draft new guideline 427. Skin absorption: in vivo method” (OECD, 2000b) and the Draft OECD 
Guidance Document for the Conduct of Skin Absorption Studies (OECD, 2000c). 
In the case of agrochemicals the exposure period should reflect the occupational exposure in use. 
Therefore, for an agrochemical product or its spray dilution (Howes, 1996) an exposure period of 
6-8 h is considered appropriate. The exposure period is terminated by washing of the skin 
surface. The procedure to remove the test preparation from the surface of the skin should mimic 
normal practice in use. In order to get insight in the faith of the amount located in the skin, the 
sampling time should be long enough, e.g. until serial non-detects in excreta.  For calculation of 
dermal absorption on basis of in vivo studies see chapter 4 (section 4.3). 
 
3.2.2.Human volunteer studies 
In agreement with the SCPH, no human volunteer studies would be done until the Ethic 
Committee gives its opinion about it, (amendment to the present document will be released in due 
time). 
When dermal absorption data from human volunteer studies using existing active substance are 
already available, outcomes of these studies can be used for dermal absorption evaluation.  
Results from field studies, if well conducted, and especially biomonitoring data may be helpful to 
confirm results obtained from experimental dermal in vivo and in vitro testing.  
 
 
 
4  Decision making process for setting dermal absorption percentages 
 
4.1 Dermal absorption based on default values   
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Although, in general, correlations between commonly available physical and chemical properties 
and dermal absorption seem to be poor (Durkin, 1995), based on theoretical considerations on 
skin permeation, it might be expected that there should be an optimum in log Pow and a maximum 
in MW for facilitating percutaneous absorption. Unfortunately, clear cut-off values for negligible, 
low and/or high dermal absorption of chemicals cannot be derived from data presented in 
literature. The following criteria were proposed by De Heer (1999) to discriminate between 
chemicals with high and low dermal absorption: 


- 10% dermal absorption is used in case MW > 500  and log Pow is smaller than -1 or 
higher than 4, otherwise 
- 100% dermal absorption is used.  


The lower limit of 10% was chosen, because the data presented in literature indicate the 
occurrence of dermal absorption for tested compounds even beyond the extremes of log Pow 
and/or MW values. It is noted that, by expert judgement, a deviation from 100% and 10% dermal 
absorption can be chosen, on a case by case basis taking into account all data available (e.g. data 
on water solubility, ionogenic state, ‘molecular volume’, oral absorption and dermal area dose in 
exposure situations in practice). 
 
If a default value for dermal absorption of 100% is applicable based on the physico-chemical 
properties of a substance and an appropriate oral absorption/ADME study is available, the results 
of the oral absorption study may be used to refine the default value for dermal absorption. It is 
required that the oral absorption is determined at low dose levels in bile duct cannulated 
experimental animals, to get an accurate estimate of the oral absorption. Based on theoretical 
grounds and supported by a comparison of oral and dermal absorption data available for 12 
pesticides, it is assumed that dermal absorption will not exceed oral absorption established by 
means of bile duct cannulation (unpublished data).  
 
An estimate of dermal absorption can not be deduced from the results of acute toxicity studies 
because of the fact that differences in e.g. oral and dermal LD50 values are not necessarily a result 
of differences in absorption. First, the result in a dermal LD50 study is dependent on the size of 
the exposed area and can be changed by altering the exposed area. Second, differences in toxicity 
after oral and dermal exposure could be the result of first-pass effects (i.e. substance is 
(in)activated in the liver). Furthermore, the toxicity of a substance is also influenced by the rate 
of absorption. Generally, and especially in acute (gavage) studies, oral absorption will be 
relatively fast, resulting in a peak concentration in the body, whereas the absorption after dermal 
exposure is generally more gradual. Finally, for setting LD50 values usually high levels of test 
compound are given. Since absorption percentages are highly dependent on the applied dose, this 
may very well lead to underestimation of absorption percentages at (low) occupational exposure 
levels. Based on these considerations, it can be concluded that the results of acute toxicity studies 
can only be used to indicate high, but not a low, dermal absorption. 
 
The use of mathematical skin permeation models for quantitative risk assessment purposes is 
limited because these models have generally been validated by in vitro data ignoring the fate of 
the skin residue levels. However, these models may prove useful as a screening tool or for 
qualitative comparison of skin permeation potential.  
 
4.2 Dermal absorption based on in vitro human and rat studies   


There is an increase in the number of in vitro studies being submitted for registration purposes. 
For quite a number of compounds in vitro methods (Bronaugh, 1991a ; Scott, 1992 ; Fed. Reg., 
1996, OECD, 2000a) have demonstrated to provide a good prediction of in vivo dermal 
absorption (Franz, 1975 ; Bronaugh, 1982 ; Scott, 1987, 1992 ; Hotchkiss, 1992 ; ECETOC, 1993 
; Ramsey, 1994). It should be realized, however, there is still a debate going on how in vitro data 
could or should be used in risk assessment. Recently, an evaluation of available data on in vitro 
dermal absorption was performed under auspices of the OECD (OECD, 2000d). Because the 
available studies, comparing in vitro and in vivo test results, contained too many variables 
(different species, thickness and types of the skin, exposure duration, vehicles, etc.), evaluation of 
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in vitro test methods by means of data available from public literature appeared to be difficult 
(OECD, 2000d). A major issue of concern in the in vitro procedure turned out to be the presence 
of test substance in the various skin layers, i.e., absorbed into the skin but not passed into the 
receptor fluid. It was noted that it is especially difficult to examine very lipophilic substances in 
vitro, because of their low solubility in most receptor fluids. By including the amount retained in 
the skin in vitro, a more acceptable estimation of skin absorption can be obtained. Water-soluble 
substances can be tested more accurately in vitro because they more readily diffuse into the 
receptor fluid (OECD, 2000c and 2000d). At present, provided that skin levels are included as 
absorbed, results from in vitro methods seem to adequately reflect those from in vivo experiments 
supporting their use as a replacement test to measure percutaneous absorption (see Figure 1). This 
calculation, i.e. the inclusion of the amount located in the skin as being absorbed, may result in 
conservative estimate of the amount becoming systemically available in vivo. If refinement is 
needed, it should be convincingly demonstrated that the skin dose does not become absorbed at a 
later stage. 


The maximum flux at relevant exposure levels (in mg/cm2/h; calculated from the linear part of 
the absorption vs. time curve) derived from in vitro studies can be used for semi-quantitative 
comparison of absorption of chemicals between species, between compounds within one species, 
and between different vehicles within one species (provided they are tested under otherwise 
identical and relevant test conditions).  


In case studies are not tuned into the anticipated exposure situation, e.g. with regard to type of 
formulant or concentration, scientific argumentation should be provided before such data can be 
used with confidence.  


Preferably human in vitro dermal absorption studies should be carried out. When only rat in vitro 
dermal absorption studies are available, the most conservative approach would be to assume that 
human skin absorption would be equal to rat dermal absorption. 


 
4.3 Dermal absorption based on in vivo data  
  
For the conduct of in vivo dermal absorption studies see section 3.2 and OECD 428 (OECD 
2000b). The calculation of the percentage dermal absorption from in vivo studies is dependent on 
the sampling time. If sampling is done over a sufficiently long period of time (e.g. until serial 
non-detects in excreta), the amount detected in the application site after washing should not be 
included in the amount absorbed. In this case, absorption is defined as the total amount excreted 
in urine, faeces and air and the amount recovered in tissue and carcass. In case excretion of the 
substance and/or its metabolites has not come to an end within the sampling period, but there are 
indications of a clear decrease in excretion, only a part of the skin bound dose may be included in 
the absorption by expert judgement (Thongsinthusak, 1999 ; De Heer, 1999). In case the 
experiment is terminated before serial non-detects in excreta are observed and/or no clear decline 
in excreta is measured, the amount located in the skin should be considered as being absorbed 
(Chu, 1996) (see Figure 1). 
As applies to in vitro studies, experimental dermal absorption percentages used in risk assessment 
should be determined on in use preparation. Scientifically based arguments and expert judgement 
is required when dermal absorption percentage is determined on other preparation or on the 
active substance alone. 
 
When only rat in vivo dermal absorption studies are available, the most conservative approach 
would be to assume that human skin absorption would be equal to rat in vivo dermal absorption. 


 
4.4 Dermal absorption percentage based on in vivo rat studies in combination with 
in vitro data 
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If appropriate dermal penetration data are available for rats in vivo and for rat and human skin in 
vitro, the in vivo dermal absorption in rats may be adjusted in light of the relative absorption 
through rat and human skin in vitro (see equation 1 and Figure 1). The latter adjustment may be 
done because the permeability of human skin is often lower than that of animal skin (e.g., Howes, 
1996). A generally applicable correction factor for extrapolation to man can however not be 
derived, because the extent of overestimation appears to be dose, substance, and animal specific 
(Bronaugh and Maibach, 1987; ECETOC, 1993). For the correction factor based on in vitro data, 
preferably maximum flux values should be used. Alternatively, the dermal absorption percentage 
(receptor medium plus skin dose) may be used. Because, by definition, the permeation constant 
(Kp in cm/hr) is established at infinite dose levels, the usefulness of the Kp for dermal risk 
assessment is limited. 


 
    Eq. 1   In vivo human absorption  =  in vivo animal absorption x  in vitro human absorption 
                  in vitro animal absorption 
 
Similar adjustments can be made for differences between formulants  (e.g. in vivo active 
substance in rat and in vitro rat data on formulants and active substance) 
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Figure 1 : Overview of the possible use of in vitro and in vivo data for setting the dermal 
absorption percentage. 
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In vitro human and/or rat dermal absorption studies 
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          in vitro animal abs. 
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5   Proposal for a tiered approach to risk assessment for operator exposure, 
using  default  dermal absorption percentage or dermal absorption  
percentage  determined experimentally  
 
The establishment of a value for dermal absorption may be performed by use of a tiered approach 
from a worst case to a more refined estimate (De Heer, 1999) (see figure 2). If an initial 
assessment ends up with a risk, more refinement could be obtained in the next tier if more 
information is provided on the dermal absorption. In a first tier of risk assessment, a worst case 
value for dermal absorption of 100% could be used for external dermal exposure in case no 
relevant information is available (Benford, 1999). An estimate of dermal absorption could be 
made by considering other relevant data on the substance (e.g., molecular weight (MW), log Pow 
and oral absorption data) (second tier) or by considering experimental in vitro and in vivo dermal 
absorption data (third tier, see section 4). If at the end of the third tier still a risk is calculated, the 
risk assessment could be refined by means of actual exposure data (fourth tier) (Figure 2). This 
approach provides a tool for risk assessment, and in general it errs on the safe side.  
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Figure 2: Dermal absorption in risk assessment for operator exposure; a tiered approach. 
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Consolidated list of PT21 technical agreements   
 


This document provides a list of technical agreements that have been reached during 


previous Technical Meeting Environment discussions on PT21 active substances.  


Many of these agreements have already been included in MOTA version 5.   


However as suggested by NO at TMIV 2012, all issues specific to PT21 assessments 


could be consolidated in this document and removed from the MOTA in the future. 


 


This list should be viewed as a living document that can be updated as new 


agreements are reached to ensure that all PT21 active substance evaluations are 


performed in a harmonised manner.  


 


 


Note for TMIII2013 


All previous highlighted track changes to this document have now been accepted.  


The only minor change from the version presented at TMII2013 concerns point 5.4 


highlighted in yellow.  This change combined two previous points to clarify the tiered 


assessment for sediment dwellers.  Hopefully this now represents an accurate record 


of the current technical agreements in this area. 


UK CA 20/8/2013 
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General agreements 


 


1.1 The number of boats in the ESD marina scenario should be reduced to 276 to 


reflect a more realistic boat density of 1.38 boats / 100 m2, 


[Source: Final minutes of TM V 2007] 


 


1.2 The average PEC values from the MAMPEC output will be used for the purposes 


of the environmental risk assessment. 


[Source: Final minutes of TM IV 2008] 


 


1.3 Regarding the question of whether total or dissolved surface water concentrations 


should be used, it was decided that the risk assessment should be based on 


dissolved concentrations.  


[Source: Final minutes of TM III 2009] 


 


1.4 In order to harmonize calculations of the PEClocal, dissolved for the new building 


and M&R exposure assessments for all substances, as first tier the standard 


equations from the TGD will be used (i.e. based simply on total load divided by 


volume of receiving compartment).  MAMPEC calculations can be used as a 


second tier of calculation. 


[Source: Final minutes of TM III 2011] 


 


1.5 Version 2.5 of MAMPEC should be used for all Annex I assessments 


[Source: Final minutes of TM III 2011] 


 


 


1.6 Results from MAMPEC should be reported for a temperature of 9°C in line with 


the default marine temperature from the TGD 


[Source: Final minutes of TM I 2013] 


 


 


1.7 For Annex I listing purposes, an acceptable risk assessment in the wider 


environment as defined by the areas adjacent to the ESD marina and harbour 


scenario is sufficient in cases where an unacceptable risk is identified within a 


marina/harbour.  This area is referred to as “surroundings” in the MAMPEC v2.5 


model. 


[Source: Final minutes of TM III 2011 and Doc 6.3c from CA September 2011] 


 


1.8 There is no requirement to calculate the PECSTP for new building and maintenance 


and repair scenarios for commercial ships due to absence of exposure. 


[Source: Final minutes of TM IV 2011] 


 


1.9 Based on information provided by industry it was agreed that in order to maintain 


the mass balance of 100% following the principles of the CEPE mass balance 


calculation method the Fa.i. old paint needs to be increased to 0.9.  Explanations 


on this were provided by industry. 


[Source: Final minutes of TM IV 2011 and TMI 2012] 


 


1.10 Risk mitigation should be taken into account in a tiered manner for assessing 


risks from application, maintenance and repair activities for professional users 
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only.  The typical case is agreed to refer to the dry dock situation where no risk 


mitigation measures are in place whereas the realistic worst case referred to use on 


exposed slipways.  The level of risk mitigation measure should be quantified 


using the data from the CEPE and CESA surveys.   


[Source: Final minutes of TM IV 2011] 


 


1.11 Cumulative exposure should be assessed for simultaneous losses due to 


application activities and in-service losses for commercial harbours.  Cumulative 


exposure should also be assessed for losses due to removal activities and in-


service losses for pleasure craft marinas.  For cumulative exposure scenario 


additional consideration of exposure via an STP should be included
1
.  A 


refinement based on the use of annual average daily emission loads should not be 


included for the purposes of Annex I inclusion (however this refinement may be 


an acceptable approach at product authorisation stage provided that an appropriate 


evaluation is performed). 


[Source: Final minutes of TM IV 2011 and PT21 guidance document on ,multiple 


simultaneous exposure routes] 


 


1.12 A fish net scenario was developed as part of the copper pyrithione CAR.  


However, this scenario has to be further discussed and developed.  An e-


consultation on this issue was started by Sweden and will be re-launched by 


Norway in order to make it applicable for the product authorisation stage.  


[Source: Final minutes of TM III 2011] 


 


1.13 A super yacht marina scenario was developed in the DCOIT CAR and could 


be applied to other PT21 active substances to assess this additional scenario where 


relevant for the representative product. 


[Source: Final minutes of TM III 2011] 


 


1.14 Market share data can potentially be used to refine the commercial harbour 


scenario.  This is because commercial shipping is associated with relatively long 


service lives and more stable markets with wide availability of active substances 


across the EU.   


 


However the market share value of 90% should generally be retained for the 


pleasure craft marina scenario.    The refinement was not agreed for marinas since 


this involves mostly pleasure craft where historical or average market share is not 


necessarily a good indicator of future market share.  Also many MS have a very 


small number of active substances available for amateur or pleasure craft market, 


therefore EU average data on market share is not really relevant at a local scale.  


In order to refine this value in the future it would be necessary for Applicants to 


have robust data to support a more realistic market share value for incorporation 


in refined pleasure craft risk assessments 


[Source: Final minutes of TM III and IV 2011 and TMI2013] 


 


 


 


 


                                                 
1 Note the incorporation of the STP route into the cumulative exposure scenarios is currently being developed by the UK and 
proposals will be made available shortly after TMII2013 meeting.  This additional route was agreed at TMIII2011. 
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2.0 Substance specific input parameters (DT50’s, sorption etc) 


 


2.1 In general for running MAMPEC simulations it is appropriate to use the geometric 


mean DT50 when you have acceptable results from more than one test system.  


However on a case by case basis it may be considered more appropriate to use a 


worst case longest DT50 e.g. when the data shows that degradation is dependent 


on pH or substance concentration for example.  Although not formally recorded in 


TM minutes, it can be assumed that a similar approach can be used for all other 


parameters where multiple values are available.  For example for sorption 


parameters it is generally appropriate to use the arithmetic mean value.  This is 


appropriate unless there is reason to consider the mean value invalid, in which 


case worst case values should be chosen to ensure a conservative assessment of 


risks to both pelagic and sediment dwelling organisms is performed. 


[Source: Final minutes of TM III 2011] 


 


2.2 When using a total system degradation rate from a water sediment study as input 


for biodegradation rate in MAMPEC, care should be taken to not double count for 


abiotic processes by also including a hydrolysis rate constant (hydrolysis should 


be set to zero because this should be accounted for in the water sediment derived 


value). 


[Source: Final minutes of TM III 2011 and PT21 Guidance on selection of kinetic 


input parameters for MAMPEC] 


 


2.3 When assessing risks in the shipping lane scenario, a correction factor of 3 (from 


TGD Chapter 4.2.3) to correct for biodegradation in remote areas has been agreed 


(as long as DT50 values were derived from studies using coastal waters and 


degradation was due to biotic rather than abiotic processes).  To implement this in 


MAMPEC v2.5 the rate constant should be divided by a factor of 3. 


[Source: Final minutes of TM III 2011] 


 


2.4 Photolysis should be excluded from MAMPEC calculations at the simple first tier, 


but can be included in refined higher tier assessments for all scenarios provided 


that adequate quantum yield data, which are necessary to run the advanced 


photolytic degradation routines of MAMPEC, are available. 


[Source: Final minutes of TM III 2011] 


 


2.5 The following text should be added in each CA-report in Doc I, Chapter 3.4 


(Requirements for further information): 
“In order to address a potentially severe underestimation of the risk to sediment dwelling 


organisms from exposure via suspended matter, caused by the fact that sorption data (Koc) has 


only been studied at concentrations which are not fully relevant in the marine environment, a 


new study on sorption at environmentally relevant conditions (concentrations µg/l to ng/l, pH 


~8, DOC not too high, etc.) is to be performed before the antifouling active substances are 


evaluated for a potential renewal of the approval.  


 


In addition the above paragraph and the further paragraph below should be added 


to Doc IIA to record all details on the Koc study required. 
 


This new sorption study should ideally be carried out in the same laboratory for all antifouling 


substances which are on the market at the time. By using the same seawater and sediment, the 


study will provide harmonized sorption data of relevance to marine environmental conditions. 


The study should as a minimum follow the OECD guidelines, unless by then, established 
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scientific progress in the field of sediment risk assessment indicates other directions (SETAC 


books, OECD guidelines). Since low concentrations are to be studied, technical problems with 


limits of quantification may need to be addressed as stated in OECD 106 §34 by selecting 


appropriate amounts of sample matrix (water and sediment), possibly this will mean up-scaling 


of the traditionally small amounts used, or new test methods. An outline test protocol will by 


then have to be developed and agreed by the e-consultation group (of TM 2012) in dialogue 


with sorption researchers”. 
However no change to the Koc values for MAMPEC in the current antifouling CA-


reports is needed. 


[Source: TM I and IV 2012 and PT21 e-consultation group] 


3.0 Leaching rates  


 


3.1 No distinction between leaching rates from ships at birth and moving need be 


made for the purposes of the first tier Annex I assessment.  For all vessels, in the 


absence of substance specific leaching data, the CEPE mass balance method 


should be applied. 


[Source: Final minutes of TM III 2008] 


 


3.2 The leaching rate correction factor of 2.9 can only be used as a refinement when 


Applicants provide acceptable supporting data (e.g. leaching rate studies for 


example).  The leaching rate correction factor should only be applied to vessels at 


berth. 


[Source: Final minutes of TM II 2010 and TM IV 2011] 


 


 


4.0 Metabolites 


 


4.1 The initial load of parent from M&R (or service life) should be used as basis for 


calculation of metabolite PECs. The maximum formed percentage of metabolite 


from the simulation study should then be used together with molecular weight 


correction, and this should be entered into MAMPEC to calculate steady-state 


concentrations of metabolites. The  molecular weight correction should not simply 


be performed based on parent PECsw, since this value includes loss due to 


degradation of parent as it is a steady state value output from MAMPEC. 


[Source: Final minutes of TM III 2011] 


 


4.2 QSARs can be used to estimate properties of metabolites in the absence of 


measured data.  In case no reliable QSARs are available a scenario can be 


performed by setting the vapour pressure to zero and using a low and high Koc 


value (e.g. where ‘low’ is a log koc = 0 and ‘high’ is a log Koc = 6) and 


investigate the consequences for the concentration on suspended matter.  In case 


the Koc value doesn't influence this concentration the assessment can be 


performed and no further data are required. 


[Source: Final minutes of TM IV 2011] 


 


4.3 In principle, aerobic degradation studies will be used for establishing the 


maximum per cent of metabolite(s) found in sediment. However, on a case-by-


case basis a RMS may deviate from this.  


[Source: Final minutes of TM IV 2011] 
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4.4 Regarding the sediment risk assessment of metabolites, please see point 5.3 and 


5.7.  


 


 


5.0 Sediment 


 


5.1 In case effect studies with sediment organisms are available, it was decided not to 


normalise the results to a standardised organic matter content for sediment.  


[Source: Final minutes of TM III 2008] 


 


5.2 In case the PNECsediment is based on acute data, and PNECsediment has also to 


be calculated by using the EPM approach. The lower of the two values should 


then be used for the sediment risk assessment. 


[Source: Final minutes of TM IV 2011 


 


5.3 A risk assessment for sediment dwellers is always required for the active 


substance, irrespective of the levels of active substance found in the sediment 


phase of a water sediment study.  This is to address risks posed by leaching from 


intact paint particles that may be deposited on the sediment layer.  For the 


metabolites, a sediment risk assessment has only to be conducted for major 


metabolites or if they are known to be highly toxic, where the risk may not be 


addressed by the parent assessment alone. 


[Source: Final minutes of TM  I 2012] 


 


5.4 The first tier assessment of risks to sediment should be based on the 


PECsuspended matter.  PECsuspended matter from MAMPEC is expressed on a 


dry weight basis and care should be taken to ensure the PNECsediment is also 


expressed on a dry weight basis.  If a higher tier sediment risk assessment using 


the PECsediment value can be justified, it should be based on a depth of 3cm, 


with concentrations expressed on a dry weight basis and not normalised for 


organic carbon. 


[Source: Final minutes of TM III 2008, TM II 2010 and TMIV 2011] 


 


5.5 The rate constant for bulk organic carbon degradation should be set to 0 d
-1


. 


[Source: Final minutes of TM II 2010] 


 


5.6 To assess situations where in a water-sediment study the metabolite is found only 


in the sediment and not in the water phase, the percentage found in the sediment 


can be used as an input in MAMPEC for the percentage formed for the daily 


loading of the water phase.  MAMPEC will then distribute the amount formed 


between the water phase and suspended matter.  The latter concentration can then 


be used for the metabolite risk assessment.  Also, when a metabolite is found in 


both phases, the percent value should be the maximum amount found in the total 


system on an individual daily basis. When calculating the percentage of 


metabolite formed, correction needs to be done for molecular weight when peak 


occurrence is derived from a radiolabelled study.  
[Source: Final minutes of TM IV 2011] 
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6.0 Effects assessment 


 


6.1 A formal BCF test will be performed for all PT21 active substances as it is a PT 


specific core data requirement 


[Source: Final minutes of TM II 2010] 


 


6.2 PECsuspended matter from MAMPEC is expressed on a dry weight basis and care 


should be taken to ensure the PNECsediment is also expressed on a dry weight 


basis. 


[Source: Final minutes of TM IV 2011 


 


7.0 Bug fixes 


 


7.1 For the “OECD-EU shipping lane” emission scenario in MAMPEC the 


Application factor for Class 6 needs to be manually updated from the incorrect 


default of 0 to 90%. 


 


7.2 For the “Default open sea” and “Default shipping lane” scenarios in MAMPEC 


the default values for silt concentration and POC concentration have been 


incorrectly transposed.  These should correctly be set to 5 mg/l for silt and 0.3mg/l 


for POC concentration. 






_1447159915.pdf


TM IV 2013 Agreement on the Assessment of biocides in PT11 cooling water systems   
 
 
A. Risk evaluation for the terrestrial compartment 
 
A1. Is the emission route to soil from spray drift of cooling water with rapid reacting 


chemicals: a. negligible for small open recirculating cooling systems, and b. 
relevant for large open recirculating and once through cooling systems?  


It is mutually agreed upon to perform a risk assessment for spray drift to soil for once 
through systems (with cooling tower), large and small open recirculating systems.  
 
At TMIII 2011 and discussions afterwards with DE the following parameters are agreed: 
AREAdepos of 75000 m2 for once through, large and small recirculating cooling systems  
 
Regarding the different dimensions of the cooling towers and thus also different deposition 
areas DE proposes the following:  
In tier 1 the worst case will be a generic cooling tower height of for example 100 m for all 
types of systems where relevant  
and tier 2 would require for more site-specific conditions.  
 
A2. Should we request for soil tests and/or surface ecotoxicity tests in case of use in 


large open recirculating and once through cooling systems? 
(See appendix with the full discussions for the approaches of NL and DE).  
 
At TMIII 2011 it is agreed to apply a tiered approach: 
First step to obtain transformation rates in air and on surfaces for rapidly degrading 
substances. An inventory of possible transformation tests and monitoring data is needed.  
 
If from this analysis it appears that this exposure route is considered relevant then as a 
second step spray tests with surface living non-target arthopods and plants could be 
requested.  
- For emissions on (bare) soil: e.g. Aleochara bliineata, Poecilus cupreus, Pardosa sp.. 


Especially Pardosa is known to be sensitive.  
- For emissions to leafs are proposed tests with e.g. Aphidius rhopalosiphi and 


Typhlodromus pyri. Coccinella septempunctata, Orius laevigatus or Chrysoperla carnea).  
- For exposure in soil: e.g. Hypoaspis aquleifer and Folsomia candida 
 
DE urges to ask for these tests during the already proceeding review programme. By 
contrast UK proposes a screening stage to establish the sensitive groups/species to prevent 
excessive data requirements. At the TM it was acknowledged that the tiered approach is 
acceptable and should be addressed for all actives, not only rapidly reactive chemicals. 
 
A3. Can we use assessment factors used for PNECsoil (expressed as mg/kg wet 


weight soil also for deriving PNECsoil (expressed as on mg/m2 soil)? 
 
AT TMIII 2011 this approach is agreed upon that for all substances with soil exposure via 
spray-drift. PNECterrestrial is derived based on mg a.s./m2. The risk assessment of 
substances that do not rapidly degrade should be based on PNECsoil (mg/kg soil ww and 
dw).  
 
A4. Is it possible to include mitigation measures? If yes, do you have suggestions? 
DE, FR, NL, FI and ES did not provide evidence concerning the validity to reduce the 
Fevap+drift from 1% to 0.01% when mitigation measures are set in place.  







In the product authorisation phase each member state should decide what Fevap+drift is 
relevant. The BREF of the IPPC refers to so-called drift eliminators. A description of these 
eliminators can be found in appendix 2. 
 
Member states have to check at National level whether drift eliminators can be considered 
fully implemented, or not. 
ES indicated that in Spain “it is mandatory to install high efficiency drift eliminators (droplet 
separator) with a resulting released water flow rate of 0.05% of total recirculating rate”. This 
would result in a Fevap+drift = 0.0005. Modern separators can have up to 0.002% of total 
recirculating volume of efficiency.  
 
At TMIII 2011 it was concluded that this issue remains open. OMS need to  submit 
information on this issue to NL. This should be the requirement at product authorisation 
stage.  
 
 
B. Evaluation of the aquatic compartment 
 
B1. Is the direct emission route to surface water in treated cooling water: a. negligible 


for small open recirculating cooling systems and b. relevant for use in once-
through cooling systems and large open recirculating cooling systems resulting 
in exposure of aquatic organisms?  


 
It is generally agreed that direct emission to surface water of rapid reacting oxidizing 
chemicals – but also other active substances used in cooling systems must be assessed for 
open systems.  
 
For the risk assessment the following scheme of dilution factors apply: 
 


 Dilution factors 


 
ESD closed 
cooling system* 


ESD small 
cooling system* 


ESD large 
cooling system** 


ESD  
once through** 


Discharge (m3/s) 1.11E-07 5.56E-04 3.47E-02 6.67 
TGD river 0.2 m3/s 1000 350 x*** x 
rivers 0.5 m3/s 1000 1000 10 x 
rivers 15 m3/s 1000 1000 200 x 
rivers 100 m3/s 1000 1000 1000 10 
rivers 1000 m3/s 1000 1000 1000 50 


*   Closed and small cooling systems have the option to restrict emissions via the STP 
**  Only option for restriction is the increase minimum flow rate of the receiving water 
*** A dilution factor <10 is not considered realistic, nor acceptable and therefore not part of the risk 


assessment. Large cooling systems and once through cooling systems will not release treated 
cooling water to rivers with a too low flow rate, resulting in a dilution factor of <10.. 


 
 
B2. In some Member States emissions to surface water from cooling water systems 


are regulated. Should we take these approaches into account for our risk 
assessment? If yes, can you provide information on these approaches in your 
Member State, for harmonisation purposes? 


 
At present some guidance is presented in the BREF on cooling water systems, although it is 
not clear whether the BREF is applicable for the evaluation of chemicals within PT11 and 
product authorisation and the realism of certain restriction measures is unknown. Further 
harmonisation is considered preferable, but still under development. The RIVM indicated that 
a Directive under development which regulates risk mitigation measures. At TMIII 2011 UK 







indicates that in some member states emissions are regulated. This information could be 
helpful for member states with regulations.  
 
 
B3. The PNEC for these reactive substances is based on acute data with a large 


assessment factor of 1000. In most cases the PNEC will be below detection limit. 
Knowing the working mechanism of these reactive substances, is it possible to 
use the LOQ or a standard used in regulations instead? 


 
- Applying a factor 1000 to the acute toxicity of oxidizing chemicals may result in PNECs 


which may be below the LOQ. After TMIII 2011 the following is concluded: considering that 
no real solution is available it is agreed that also for oxidative rapidly reacting actives the 
PNEC must be derived from ecotoxicity tests, even if it means that the resulting PNEC is 
below LOQ.  
It is proposed to perform chronic tests only if the observed acute effects are not related to 
a pH-decrease. Otherwise the acute tests should be repeated with pH-adjustment which 
should be done prior to the insertion of the test organisms. 
 


 
B4. Is it possible to include mitigation measures? If yes, do you have suggestions?  


E.g. License system (environmental permit) in combination with operational 
measures reducing harmful effects of cooling water discharge are the closing of 
the purge during shock treatment and the treatment of the blow-down before 
discharge into the receiving surface water. 


 
Some options for risk mitigation are presented in the appendix with the full discussions. It 
should be noted that Annex I inclusion and biocidal product authorisations can only influence 
the use, possible emission of and exposure to a biocidal product. Other issues relevant for 
cooling water systems, such as energy consumption / water requirements / entrainment of 
organisms and noise emissions are not related to the use of a biocide and therefore not 
relevant for annex I inclusion of an active substance nor authorisation of biocidal products. 
 
At TMIII 2011 FI was requested to inform the TM how the treatment of blow-down water 
before discharge is regulated as a mitigation measure. 
 
Please note that some bugs were identified in EUSES 2.1.1 for shock dosing: 
1. The total emission over 30 days from small systems is calculated correctly from the TWA 


Cbld as 0.64 kg, but this value is used as the daily emission to the STP, without first 
dividing by 30 to correct for the 30-days interval.  


2. Our version of EUSES 2.1.1 failed to calculate the concentrations in surface water. The 
concentration in water should simply be calculated as the concentration in the blow down 
water, divided by the appropriate dilution factor. Calculations were therefore performed in 
Excel. 


 


 


To attach Appendix with full discussions 
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Endorsed at TM II 2013

HEEG OPINION


Default human factor values for use in exposure assessments for biocidal products

1. INTRODUCTION


This HEEG Opinion is to promote a harmonised approach to biocide exposure assessment across Member States. Appendix A gives the TM-agreed list of default human factors for the ‘infant’, ‘toddler’, ‘child’ and ‘adult’ (irrespective of gender) to be used in exposure/risk assessments for biocidal products 


2. BACKGROUND 


(a) In review of available data, the NEGh Final Report (’Existing Default Values and Recommendations for Exposure assessment – A Nordic Exposure Group Project 2011) concluded that the US EPA data was the most valid. The data in Appendix A and Appendix B are based on those from the US EPA Exposure Factors Handbook (2011 Issue), which are derived from US EPA Analysis of NHANES 1999-2006. The values for body weights and body surface areas are 25th percentile values; those for females providing a worse-case exposure assessment.


(b) The data points in the US EPA Exposure Factors Handbook are often for a series of human age groups. For biocides assessment it would be laborious, and in fact unnecessary, for exposure assessments to determine exposures for all age groups. Therefore, in this Opinion, in order to provide a snapshot of exposure to the human population as a whole, four representative groups have been selected: for bodyweight and body part surface area - infant (based on female 6 to <12 months old); toddler (based on female 1 to <2 years); child (based on female 6 to <11 years); and adult (based on female 30 to <40 years old). The inhalation rates are based on the age groups: infant (0 to <1 years old); toddler (2 years); child (6 to <11 years), and for the adult (long-term exposure: 31 to 51 years old – for short-term exposure, see 2 (d)(ii) below).

(c) For an assessment, an Assessor would need to determine which representative group(s) is(are) at risk in a particular exposure scenario. For some scenarios, in some circumstances – an exposure assessment for one of the groups might allay concerns for the other three groups, and consequently for the human population as a whole. If so, and if explained in the assessment, actual exposure and risk calculations for the other three age groups might not need to be undertaken. 


In particular for the infant and toddler, their behavioural characteristics will influence the route, frequency and degree of exposure. Definitions of both groups are given below to aid decision making.


(i) Definitions of infant: child who is at least 6 weeks old but less than 12 months old (Age Group Definitions – Minnesota Statutes 245A.02, subd. 19, March 2008 on http:/www.dhs.state.mn.us/main/groups/licensing/documents/pub/dhs16_143385.pdf); child under 12 months old (http://www.proz.com/kudoz/English/education_pedagogy/1148644-infant_x_toddler.html); child in earliest period of life, especially before he/she can walk (http/www.thefreedictionary.com/infant): child who is in the earliest stage of extra uterine life, a time extending from the first month after birth to approximately 12 months of age, when the baby is able to assume an erect posture (http://medical-dictionary.the freedictionary.com/infant) 


From these definitions it is reasonable to infer that ‘infants’ cannot walk or crawl extensively away from the place they are put to explore their environment. An ‘infant’ could touch surfaces which are within reach or within a very limited distance if the infant has some crawling ability. However for airborne residue (e.g., in a room where residues are volatilising from a treated surface) an infant could potentially inhale the volatised residue for the whole of the period the infant is in the treated area.


(ii) Definitions of toddler: 


· ‘toddling’ is the kind of unsteady walking associated with young children (http://www.proz.com/kudoz/English/education_pedagogy/1148644-infant_x_ toddler.html); child who is at least 12 months old but less than 24 months old (Age Group Definitions – Minnesota Statutes 245A.02, subd. 19, March 2008 on http:/www.dhs. state.mn.us/main/groups/licensing/documents/pub/dhs16_143385.pdf);


· a child between 12 and 36 months of age, during this period of development the child acquires a sense of autonomy and independence through the mastery of various specialized tasks such as control of body functions, refinement of motor and language skills (http://medical-dictionary.thefreedictionary.com/toddler.


· when children learn to walk, begin to explore their environment (http://urbanext.illinois.edu/baabysitting/age-toddler.html).


From these definitions it is reasonable to infer that ‘toddlers’ can crawl/walk away from the place they are put and move to explore their environment. For example, a toddler, held by an adult, could to learn to play on a treated climbing frame. For the purposes of this document a ‘toddler’ will be considered to be in the age range 1 to <2 years old.


(d) Inhalation Rates

(i) There are no recommended 25th percentile values for either short-term or long-term inhalation exposure presented in the US EPA Exposure Factors Handbook (September 2011), only mean and 95th percentile values. Therefore, mean values have been adopted for the infant, toddler and child with short-term inhalation rates based on ’moderate intensity’ of activity. [ A ‘moderate intensity’ of activity being defined as: 


· Fast walking, 3.3 to 4 miles per hour, and slow running, 3.5 to 4 miles per hour (page 5-8, Table 5-6 of USEPA Exposure Factors Handbook August 1997);


· and specifically for children, play ( page 5-9, Table 5-7 of USEPA Exposure Factors Handbook August 1997);


· For adults, ‘moderate intensity activity’ includes for males, mowing, wood working, yard work (page 5-9, Table 5-7 of USEPA Exposure Factors Handbook August 1997), and for all adults heavy indoor cleanup, performance of major indoor repairs/alterations and climbing stairs (page 5-18, Table 5-16 of USEPA Exposure Factors Handbook August 1997.]


(ii) For the adult, the default short-term inhalation rate is 1.25 m3/hour; this value is retained as it has been universally used to date in biocidal product assessments and to have harmonization with other EU regulatory frameworks. It is understood 1.25 m3/hour derives from a paper by Taylor (Taylor C., America Journal of Physiology November 30 1941, 135: 27-42). From the paper, a value of pulmonary ventilation of 1.7 m3/hour was the average value of a worker (man) performing light 


work; liters per minute were measured and extrapolated to one hour. This makes this value of 1.7 m3/hour very conservative as the light work is not performed continuously. The value of 1.25 m3 tends to be used in industry for one hour (8m3 for ten hours) and falls within the measured limits. This rate takes in to account that work resulting in faster breathing is not continuous,which is probably more the case nowadays than in 1941. Thus 1.25 m3 is considered sufficiently conservative value, especially for women; using 1.7 m3/hour for persons of 60 kg would be unrealistic.

(e) There may be situations where one or more of these default values do not make sense. In such cases, deviations from the agreed values may be used, but such deviations will need to be thoroughly justified in the assessment.


(f) It is recognised every issue yet to be met in exposure assessment cannot be foreseen. As exposure assessments progress, the suitability of the human factor default values in this Opinion can be determined and if relevant can be amended; also, other human parameters/factors can be added.


3. REFERENCES:


Final NEGh Report: ’Existing Default Values And Recommendations for Exposure assessment – A Nordic Exposure Group Project 2011’ published by the Nordic Council of Ministers, Ved Stranden 18, 1061 Kǿbenhavn K; TemaNord 2012:505; ISBN 978-92-893-2316-1.


US-EPA, Human Factors Handbook (20011 Issue). EPA/600/R-090/052F Sept 2011/www.epa.gov
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APPENDIX A: BODY WEIGHTS AND BODY PART SURFACE AREAS


		DEFAULT VALUES FOR BODY WEIGHT AND BODY PART SURFACE AREAS FOR THE INFANT, TODDLER, CHILD AND ADULT



		

		INFANT


irrespective of gender

(based on female 6 to <12 months old)

		TODDLER


irrespective of gender


(based on female 1 to <2 years old)

		CHILD


irrespective of gender

(based on female 6 to <11 years old)

		ADULT


irrespective of gender

(based on female 30 to <40 years old)



		Body weight

		8 kg

		10 kg

		23.9 kg

		60 kg



		



		Body Part Surface Areas



		Hands (palms and backs of both hands) 

		196.8 cm2

		230.4 cm2

		427.8 cm2

		820 cm2



		Arms (both)

		Upper = 352.6 cm2

Lower = 229.6 cm2

Total = 582.2 cm2

		Upper = 412.8 cm2

Lower = 268.8 cm2

Total = 618.6 cm2

		Upper = 772.8 cm2

Lower = 496.8 cm2

Total = 1269.6 cm2

		Upper = 1141.2 cm2

Lower = 1128.8 cm2

Total = 2270 cm2



		Head 

		344.4 cm2

		403.2 cm2

		529 cm2

		1110 cm2



		Trunk


(bosom, neck, shoulders, abdomen, back, genitals and buttocks)

		1533.4 cm2

		1795.2 cm2

		3376.4 cm2

		5710 cm2



		Legs (both legs and thighs)

		1041.4 cm2

		1219.2 cm2



		2741.6 cm2

		5330 cm2



		Feet (both)

		246 cm2

		288 cm2

		604.9 cm2

		1130 cm2



		Total body surface area

		4100 cm2

		4800 cm2

		9200 cm2

		16600 cm2



		* Table 7-12 in in US EPA/ Exposure Factors Handbook, Nov 2011 (data based on US EPS 1985, and NHANES 2005-2006) informs that the 25th percentile  surface area for adult male forearms is 1320 cm2 which equates to 6.8 % of the 25th percentile for the total body surface area for the male (19300 cm2). Therefore, it is assumed that the 25th percentile for the surface area of the forearms for females also equates to 6.8 % of the female 25th percentile for the total body surface area. Thus for the adult female, the surface area of both forearms is calculated to be 16600 x 6.8/100 = 1128.8 cm2.





APPENDIX B: SHORT- AND LONG-TERM INHALATION RATES

		SHORT-TERM EXPOSURE VALUES FOR INHALATION



		Infant - irrespective of gender: based on 0 to <1 years old

		0.84 m3/h



		Toddler - irrespective of gender: based on 2 years old)




		1.26 m3/h



		Child - irrespective of gender:  based on 6 to <11 years old

		1.32 m3/h



		Adult - irrespective of gender: see 2 (d)(ii) above

		1.25 m3/h





		LONG-TERM EXPOSURE VALUES FOR INHALATION 



		Infant - irrespective of gender: based on 0 to <1 years old

		5.4 m3/24-hour day






		Toddler - irrespective of gender: based on 1 to <2 years old




		8 m3/24-hour day



		Child - irrespective of gender: based on 6 to <11 years old

		12 m3/24-hour day






		Adult - irrespective of gender:  based on 31 to <41 years old or 41 to <51 years old

		16 m3/24-hour day
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Endorsed at the 24th meeting of representatives of Members States Competent 
Authorities for the implementation of Directive 98/8/EC concerning the placing of 


biocidal products on the market 


Groundwater exposure assessment for wood preservatives 
Factors to consider 


 


Background 


The OECD ESD on wood preservatives (Appendix 4, p. 178) states that substances with 
a Koc of  > 500 l kg-1 and a DT50 < 21 d [based on German experience with PELMO] are 
not expected to leach to groundwater. Therefore, where experimentally determined Kocs 
and DT50s are available, which meet this criteria no assessment of groundwater exposure 
is necessary. However, for substances with low Kocs or high DT50s in soil there is a 
concern for groundwater and an assessment must be made.  


In considering the use of treated timber a groundwater assessment should only be 
necessary for the house scenario, as this can be considered worst-case for soil exposure 
(agreed TMI06).  However, for the industrial on-site storage scenario (where treated 
timber is assumed to be stored on bare earth) a groundwater assessment is only 
considered to be necessary where there is no risk identified for the soil compartment for 
the industrial scenario.  This is because where a risk to soil is identified; risk mitigation 
measures will be required to prevent losses to soil (i.e. impermeable hard standing and 
recovery of leachate), which will by default prevent exposure to the groundwater 
compartment. Therefore, based on current experience the industrial scale storage of 
treated timber has not been considered within this guidance document. 


 


Proposal 


The following assumptions are considered appropriate for the assessment of groundwater 
contamination resulting from the application to and leaching from houses treated with 
wood preservatives: 


1. Density of houses per hectare: 


At the working group for the ESD on wood preservatives, DK stated that a housing 
density of 33 per hectare (300 m2 plots) was considered but no agreement was 
reached.  Therefore in the absence of specific EU data a value of 35 houses per 
hectare (based on urban houses in the UK∗) should be used as a realistic worst-case 
approach. 


                                                 


∗ It is not common in the UK for houses to be made of wood but there are a number of holiday 
villages in which log cabins (wooden holiday homes) are found. The density of such houses is less 
than normal housing as these are usually found in rural or coastal locations. The size of these is 
also significantly less that that assumed by the ESD. Therefore, the UK CA proposes to use a 
reasonable worst-case ‘existing’ housing density of 35 per hectare (286 m2 plots), based on the 
available information that modern building plots in the UK range between 25 (rural/detached) 
and 50 (urban/terraced) per hectare. Each house has an assumed area available for application 
and leaching of 125 m2, which gives a total area of 4375 m2 per hectare. 
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2. Leaching rate per annum (long-term): For wooden cladded houses application 
by dipping or brush with a service of 5 years can be expected. Using laboratory-
leaching rate data with an assessment factor (as used for short-term exposure) 
would significantly over estimate the exposure over a 5-year period. Therefore, in 
the absence field studies the long-term leaching rate for the modelling of 
emissions to groundwater should be estimated by using the application rate in mg 
active substance m-2 divided by 1825 days (5 years). Where estimates primarily 
concern major metabolites, the leaching rate needs to be adjusted to take account 
of the: 


a. proportion (% applied) of parent compound that is metabolised and  
b. the differences in molecular weight. 


3. PEARL/PELMO inputs*: The limitations of both of these models means that 
the most obvious approach is to use the following inputs:  


a. Application rate: Estimated from the leaching rate converted to 10 equal 
applications per annum (kg ha-1) 


b. Kom or Koc (l kg-1) 
c. Freundlich exponent assumed as 0.9 (unless laboratory data known) 
d. DT50 (days, note °C) 
e. Molecular Mass (g mol-1) 
f. Water solubility (g l-1, note °C) 
g. Vapour pressure (Pa, note °C) 
h. Meadow or grassland scenario is preferred 


*  It should be noted that there is specific guidance available for both PEARL and PELMO FOCUS 
models, which is not addressed here.  Therefore, the user should familiarise themselves with the 
limitations of the input parameters and make adjustments to the data in accordance with the latest 
available FOCUS model guidance before use. Depending on which model is used, there may be a 
requirement to adjust the rates of degradation (according to temperature) or soil moisture. 


4. Outputs: These should be recorded for all available scenarios for maximum and 
minimum housing densities. 


Nine realistic worst-case scenarios have been defined, which collectively represent 
agricultural use in the EU. To be consistent with the pesticides approach, it was 
accepted at TMII06 that one scenario with no risk is sufficient for Annex I inclusion. 
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PECgroundwater produced for the house scenario 


PEARL/ PELMO SCENARIO PECgroundwater (µg/l) 
(35 houses ha-1) 


Châteaudun   
Hamburg  
Jokioinen  
Kremsmünster  
Okehampton  
Piacenza  
Porto  
Seville  
Thiva  
• levels above 0.1 µg/l exceed the drinking water limit for pesticides 
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HEEG Opinion 11

Endorsed at TM III 2010

Ispra, 13/08/2010


HEEG opinion on


Exposure model


Primary exposure scenario – washing out of a brush which has been used to apply a paint


This document was prepared by UK in cooperation with HEEG.


Background

Cleaning (i.e. washing out) of a brush is not covered by any of the models in the TNsG on Human Exposure to Biocidal Products. To attempt to estimate the potential exposure to the skin of hands during this activity, a worst-case scenario has been assessed. This exposure scenario will usually be used for application of non-water-based paints because for water-based paints, the brush will often be cleaned under a running tap; the running water washing both the paint from the brush and any contamination from the hands. In the following worked example it is assumed the paint has a density of 1 g/ml. The model can also be used for paints having a density of less than or greater than 1 g/ml; by changing the value of the density of the paint accordingly. In the worked example, it is assumed the dermal absorption of the a.s. is 2 %. (In their calculations, Assessors will need to use the dermal absorption value relevant to the a.s. under consideration). 


Model

Cleaning the brush used for applying paint may be done by repeated dipping and swilling it in a vessel containing an appropriate solvent. A large brush might have a size of 10 x 10 x 2 cm, corresponding to a volume of 200 ml. It is assumed that after painting one eighth (1/8) of the brush volume is paint. Cleaning is assumed to be done in three steps, each time using fresh solvent. The volume at each step should be large enough to allow a sufficient dilution of the residues in the brush. For a brush having a volume of 200 ml the volume of the cleaning solvent would be at least 400 ml per step. Each washing step is assumed to result in an approximately 10-fold dilution of the residues in the brush (i.e. 10 % of the paint originally on the brush remains after one washing). After each step the brush is assumed to be squeezed by the hand to get rid of as much solvent as possible. It is assumed that with this step 50% of the solution in the washed brush is released and may potentially contaminate the hand. However, it is further assumed that the squeezing is not done by the bare hand but rather by wrapping it first with a cleaning rag, which absorbs 90% of the released liquid. It is assumed the brush is washed and squeezed for a maximum of 3 times.


It is emphasised, the described exposure scenario for washing out a brush reflects a worst-case situation which assumes all contamination remains on the hands at the end of the activity and is available for dermal absorption.


The relevant parameters used in the worked example are summarised as follows:


		A = Brush size : 10 x 10 x 2 cm (large brush)

		200 ml



		Volume of paint remaining in brush after painting

		1/8 of A = 25 ml



		Density of paint

		1 g/ml



		Weight of paint remaining in brush after painting = volume of paint remaining on brush after painting (ml) x density of paint (g/ml)


(N.B.: In this worked example the density of the paint is assumed to be 1 g/ml. If the density of the paint being assessed  is not 1 g/ml then, its density will need to be included in the conversion of volume to weight).

		25 ml x 1 g/ml = 25 g



		Volume of each washing solution

		at least 400 ml



		Percentage of residues remaining in brush after each washing step

		10%



		Following each washing step, percentage of residues remaining in brush after squeezing

		50%



		Concentration of active substance (a.s.) in the paint

		1.4% w/w



		Percentage of residues absorbed by cloth

		90%



		Penetration through gloves

		10%



		Dermal absorption. (The appropriate dermal absorption value to be used will be determined by the toxicology of the a.s./paint being assessed).

		2%



		Adult body weight (includes females)

		60 kg





In the Worked Example on page 3, the systemic dose is calculated as indicated.


		Activity and Parameters

		Absorbed Dose



		

		Tier 1


No gloves

		Tier 2


Gloves



		Volume of brush

		200 ml

		

		



		Volume of paint remaining on brush after painting

		1/8 of 200 ml = 25 ml

		

		



		Density of paint

		1 g/ml

		

		



		Weight of paint on brush after painting = volume of paint remaining on brush after painting (ml) x density of paint (g/ml). 

		25 ml x 1 g/ml = 25 g

		

		



		Weight of a.s. on brush after painting

		25 g x 1.4/100 = 350 mg

		

		



		



		Residues of a.s. on brush after 1st washing

		10% of 350 mg = 35 mg

		

		



		Amount of a.s. removed from the brush into the cleaning fluid


=  350 mg – 35 mg = 315 mg

		

		



		Weight of a.s. squeezed out from brush onto cloth

		50% of 35 mg = 17.5 mg

		

		



		Cloth absorbs 90% of a.s. squeezed out of brush therefore, weight of a.s. available to contaminate the hand 

		10% of 17.5 mg = 1.75 mg

		

		



		Penetration of a.s. through gloves

		10%

		

		



		Weight of a.s. on hand

		

		1.75 mg a.s

		0.175 mg a.s.



		Dermal absorption of a.s.

		2%

		

		



		Weight of a.s. entering the body

		

		0.0350


mg a.s.

		0.0035


mg a.s.



		Amount of a.s. left on the brush after 1st wash and squeezing 

		35 mg – 17.5 mg = 17.5 mg

		

		



		



		Residues of a.s. on brush after 2nd washing

		10% of 17.5 mg = 1.75 mg

		

		



		Amount of a.s. removed from the brush into the cleaning fluid


= 17.5 mg – 1.75 mg = 15.75 mg

		

		



		Weight of a.s. squeezed out from brush onto cloth

		50% of 1.75 mg = 0.875 mg

		

		



		Cloth absorbs 90% of a.s. squeezed out of brush therefore, weight of a.s. available to contaminate the hand

		10% of 0.875 mg =


0.0875 mg

		

		



		Penetration of a.s. through gloves

		10%

		

		



		Weight of a.s. on hand

		

		0.0875 mg a.s.

		0.0088 mg a.s.



		Dermal absorption of a.s.

		2%

		

		



		Weight of a.s. entering the body 

		

		0.00175


mg a.s.

		0.000175


mg a.s.



		Amount of a.s. left on the brush after 2nd wash and squeezing 

		1.75 mg – 0.875 mg =


0.875 mg

		

		



		



		Residues of a.s. on brush after 3rd washing

		10% of 0.875 mg =


0.0875 mg

		

		



		    Amount of a.s. removed from the brush into the cleaning fluid


     = 0.875 mg – 0.0875 mg = 0.7875 mg

		

		



		Weight of a.s. squeezed out from a brush onto a cloth

		50% of 0.0875 mg =


0.04375 mg

		

		



		Cloth absorbs 90% of a.s. squeezed out of brush therefore, weight of a.s. available to contaminate the hand

		10% of 0.04375 mg =


0.004375 mg

		

		



		Penetration of a.s. through gloves

		10%

		

		



		Weight of a.s. on hand

		

		0.004375 mg a.s.

		0.0004375 mg a.s.



		Dermal absorption of a.s.

		2%

		

		



		Weight of a.s. entering the body 

		

		0.0000875


mg a.s.

		0.00000875


mg a.s.



		Total weight of a.s. entering the body (to 4 decimal places)

		0.0368 mg a.s.

		0.0037 mg a.s.



		TOAL SYSTEMIC DOSE OF ACTIVE SUBATENCE FOR 60 KG ADULT (to 4 decimal places)

		0.0006

mg a.s./kg bw

		0.0001

mg a.s./kg bw





General Exposure Calculator For Washing Out Of Brushes


A computerised calculator to estimate the systemic dose from washing out of brushes is attached below.

Insert in the boxes marked ‘??’ the figures relevant to your particular assessment and then click the cursor outside of the of the calculator format page; the subsequent values will compute until at the end of the computing exercise you should have the potential worse-case exposure for an adult washing out a brush which has been used for painting.  This calculator format page can then be copied and pasted into the Dossier, possibly as an Appendix. 



[image: image2.emf]Calculator For  Systemic Exposure
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Washing Brushes Calculator


			General Exposure Calculator For Washing Out Of Brushes


			The systemic dermal exposure is calculated as follows:


			Activity and Parameters			Tier 1			Tier 2			Units


						No gloves			Gloves


			Volume of brush			200			200			ml


			Volume of paint remaining on brush after painting (1/8 of 200 ml = 25 ml)			25			25			ml


			Density of paint			??			??			g/ml


			Weight of paint on brush after painting = volume of paint remaining on brush after painting (ml) x density of paint (g/ml)			0.00			0.00			g


			Concentration of a.s. in paint			??			??			% w/w


			A. Weight of a.s. on brush after painting			0.0000			0.0000			mg


			B. Residues of a.s. on brush after 1st washing (10% of A )			0.0000			0.0000			mg


			Amount of a.s. removed from the brush into the cleaning fluid (A-B)			0.0000			0.0000			mg


			C. Weight of a.s. squeezed out from brush onto cloth (50% of B)			0.0000			0.0000			mg


			Cloth absorbs 90% of a.s. squeezed out of brush therefore, weight of a.s. available to contaminate the hand (10% of C)			0.0000			0.0000			mg


			Penetration of a.s. through gloves			???			??			%


			Weight of a.s. on hand			0.00000			0.00000			mg


			Dermal absorption of a.s.			??			??			%


			Weight of a.s. entering the body			0.00000			0.00000			mg


			D. Weight of a.s. left on the brush after 1st wash and squeezing (B – C)			0.0000			0.0000			mg


			E. Residues of a.s. on brush after 2nd washing (10% of D)			0.0000			0.0000			mg


			Amount of a.s. removed from the brush into the cleaning fluid (D-E)			0.0000			0.0000			mg


			F. Weight of a.s. squeezed out from brush onto cloth (50% of E)			0.0000			0.0000			mg


			Cloth absorbs 90% of a.s. squeezed out of brush therefore, weight of a.s. available to contaminate the hand (10% of F)			0.0000			0.0000			mg


			Penetration of a.s. through gloves			???			??			%


			Weight of a.s. on hand			0.00000			0.00000			mg


			Dermal absorption of a.s.			??			??			%


			Weight of a.s. entering the body			0.00000			0.00000			mg


			G. Weight of a.s. left on the brush after 2nd wash and squeezing (E – F)			0.0000			0.0000			mg


			H. Residues of a.s. on brush after 3rd washing (10% of G)			0.0000			0.0000			mg


			Amount of a.s. removed from the brush into the cleaning fluid (G – H)			0.0000			0.0000			mg


			I. Weight of a.s. squeezed out from a brush onto a cloth  (50% of H)			0.0000			0.0000			mg


			Cloth absorbs 90% of a.s. squeezed out of brush therefore, weight of a.s. available to contaminate the hand (10% of I)			0.0000			0.0000			mg


			Penetration of a.s. through gloves			???			??			%


			Weight of a.s. on hand			0.00000			0.00000			mg


			Dermal absorption of a.s.			??			??			%


			Weight of a.s. entering the body			0.00000			0.00000			mg


			Total weight of a.s. entering the body (to 4 decimal places)			0.0000			0.0000			mg


			Body weight			??			??			kg


			TOTAL SYSTEMIC DERMAL DOSE OF ACTIVE SUBSTANCE (to 4 decimal places)			0.0000			0.0000			mg a.s./kg bw
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RECORD HISTORY  


 


A first version of this SOP was endorsed at the 25
th


 meeting of the representatives of Members 


States Competent Authorities for the implementation of Directive 98/8/EC concerning the placing of 


biocidal products on the market (19-21 June 2007). 


In the second version of the SOP references to legal texts are amended due to the entry into force of 


Regulation 1451/2007, the requirements for the submission of the CAR to the Commission are 


specified and specific procedures for classification and labelling, for identification of PBTs/vPvBs 


and POPs, and for setting of MRLs are added. Several of these procedures are still under 


development. The second version of the SOP was endorsed at the meeting of representatives of 


Members States Competent Authorities for the implementation of Directive 98/8/EC concerning the 


placing of biocidal products on the market of 16-17 December 2009. 


In the third version, the text was amended to comply with the decision taken at the meeting of 


representatives of Members States Competent Authorities for the implementation of Directive 


98/8/EC concerning the placing of biocidal products on the market of 21-22 September 2011, 


regarding a new adopted policy on the publication of the confidential Document I on CIRCABC . 


For the introduction of this amendment no endorsement procedure was followed via the meeting of 


representatives of Members States Competent Authorities for the implementation of Directive 


98/8/EC concerning the placing of biocidal products on the market. 


In the fourth version the text has been amended to incorporate the decision taken at the 42
nd


 CA 


meeting as regards the "publication of draft CARs" and some editorials for the access to documents 


in CIRCABCBC and the JRC Website. With the introduction of this amendment JRC intends to 


facilitate the preparation for the hand over to ECHA of the activities related to the Biocides Review 


Programme. For the introduction of this amendment no endorsement procedure (is foreseen) via the 


meeting of representatives of Members States Competent Authorities for the implementation of 


Directive 98/8/EC concerning the placing of biocidal products on the market. 


 


The fourth version was prepared to introduce only one change related to the duration of the 


commenting period of the Draft Final CARs. Due to the schedule of the discussions of the active 


substances dossiers at the meeting of representatives of Members States Competent Authorities for 


the implementation of Directive 98/8/EC prior the Standing Committee vote proposed by DG-ENV 


in the 50
th


 meeting of representatives of Members States Competent Authorities for the 


implementation of Directive 98/8/EC, the 51
st
 meeting of representatives of Members States 


Competent Authorities for the implementation of Directive 98/8/EC proposed and approved to 


reduce the commenting period to 30 days. For this reason the change is reported in the SOP for the 


Technical Meetings for TM approval. No further endorsement by the meeting of representatives of 


Members States Competent Authorities for the implementation of Directive 98/8/EC will be needed, 


as already proposed and endorsed. 
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1. Background 


The Competent Authorities (CAs) for the Biocidal Products Directive (BPD) 98/8/EC were 


appointed by Article 26 of this Directive and are responsible, together with the Commission 


(COM
1
), for the implementation of the BPD. The CA meeting has established a subsidiary body, 


responsible for discussing and developing recommendations on scientific and technical issues 


associated with the implementation of the legislation. This is the Biocides Technical Meeting.  


The role of the Biocides Technical Meeting is: 


 to address scientific and technical aspects of implementing the active substance evaluation 


under the review programme; 


 to address scientific and technical aspects of implementing the substance evaluation of new 


active substances; 


 to address other scientific and technical issues, including methodology, arising from the 


implementation of the BPD. 


                                                 
1
 In this SOP COM is used but where relevant to be more specific also COM-ENV (DG Environment) and COM-JRC 


(Joint Research Centre) are used. 
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2. Standard Operating Procedure for the Technical Meeting 


This Standard Operating Procedure (SOP) describes the procedures for the Technical Meetings 


(further referred to as TM) for new (under Article 11 of the BPD) and existing active substances 


(under the Review Programme of the BPD). It also provides clarification on how the peer review is 


organised to ensure that all Member States are able to comment on the evaluation reports produced 


by the Rapporteur Member State (RMS). 


Guidance on dossier submission by the applicant and dossier evaluation by the RMS is laid down in 


the Technical Notes for Guidance
2
. These serve as background information to understand the 


workflow under the BPD and are not discussed in this SOP. 


Based on the experience gained so far it is relevant to optimise the procedures for the new active 


substances and existing active substances under the Review Programme and ensure an efficient use 


of the resources available. MS have the opportunity to comment on the Competent Authority 


Reports (CARs) at TM level. It is important to keep strict deadlines for commenting on CARs in 


order to arrive at timely Annex I decisions. 


All actions in the peer review process are presented in Table 1. The process can be divided into 


three parts which are described below. 


 


2.1 Peer review process before the submission of the CAR 


This part of the peer review process is described in actions 1 to 5 in Table 1. After the dossier 


submitted by the applicant is considered complete the RMS has, according to Article 11(2) of the 


BPD, 12 months for the evaluation phase in order to prepare the CAR. During the 12 month 


evaluation period the RMS can consult the other MS either in writing through the e-consultation 


group or at a TM, in order to facilitate agreement in a later stage. This means that the RMS and the 


applicant co-operate on action points 1 to 5 of Table 1. Involvement of the other MS is triggered by 


request(s) by either the applicant or the RMS. 


 


2.2 Circulating and commenting on the CAR before TM discussion 


This part of the peer review process is described in actions 6 to 9 of Table 1. Below the actions are 


described. 


 


Action 6: in accordance with Article 14 (4) of Regulation 1451/2007, the RMS sends the CAR to 


COM-JRC. The CAR consists of the following files (preferably all files shall be in pdf format): 


 Document I including the Listing of Endpoints (LOEP); 


 Document II, either combined in one single pdf file or separate pdf files for Document IIA, IIB 


and IIC; 


 Document IIIA in one single pdf file or compressed in one zip file; 


 Document IIIB in one single pdf file or compressed in one zip file; 


 Reference lists, either combined in one single pdf file or compressed in one zip file; 


 Confidential Annex compressed in one zip file. 


                                                 
2
 The TNsGs are published on the JRC-IHCP biocides web site at http://ihcp.jrc.ec.europa.eu/our_activities/public-


health/risk_assessment_of_Biocides/guidance-documents  



http://ihcp.jrc.ec.europa.eu/our_activities/public-health/risk_assessment_of_Biocides/guidance-documents
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This version of the CAR is named the First Draft CAR.  


 


Action 7: COM-JRC will perform a quality check within two weeks before distribution of the First 


Draft CAR as described in Annex I of this SOP. 


 


Action 8: after the quality check COM-JRC will distribute the First Draft CAR via the confidential 


site of CIRCABC to the other MS initiating the 90 days commenting period as laid down in Article 


27(1) of the BPD. COM-JRC will in addition distribute commenting instructions (including the 


dead-line for comments) and an empty Response to Comments Table (RCOM). The RMS will 


distribute the First Draft CAR, the commenting instructions and the empty RCOM to the applicant. 


An example of the commenting instructions and the empty RCOM are included in Annex II and III 


of this SOP. 


According to the commenting instructions all comments have to be sent to the RMS and COM. 


Comments have to be inserted in column B of the RCOM. COM-JRC will distribute all comments 


received, including the comments on the non-confidential version of Document I, via the 


confidential site of CIRCABC in a separate folder entitled "Comments". 


Additional guidance on the interpretation of Art. 19 of the BPD for the publication of draft CARs 


and non confidentiality of proposal for classification and labelling are found in document CA-


Sept11-Doc-6.3b Final.  


 


Action 9: After the 90 days commenting period the RMS prepares a consolidated version of the 


comments received, using a progressive comments numbering system, (not by documents or by 


sections, nor in bullet points), and includes their response to the comments under column C of the 


RCOM. The RMS will try to solve comments over which there is disagreement, as far as possible in 


bilateral consultations with the commenting MS or the applicant. Information on the results of such 


discussions must be included in column C of the RCOM so the other MS have the possibility to 


express their point of view. Strictly, MSs that do not submit comments within 90 days will be 


considered to have ‘no comments’. Late comments sent after the deadline can be disregarded unless 


the RMS, COM or the concerned MS consider them to represent a critically adverse issue that only 


becomes apparent after the conclusion of the commenting period. Such “last minute” comments 


should be avoided in all cases, since they do not allow the RMS to fully assess the comments in 


order to provide a full and rounded discussion during the TM. Late comments should not be 


discussed at the TM, unless they are critical to the Annex I inclusion of the active substance or is a 


principle item that may influence the risk assessment of other substances and there is consent for 


such discussion following consultation by the RMS and COM. 


 


The RMS sends the consolidated RCOM to COM-JRC and the applicant. The RMSs who whish to 


do so, can send 3 different RCOM tables (one per each session: Toxicological, General, 


Environmental). COM-JRC circulates the consolidated RCOM to the MS via the confidential site of 


CIRCABC, placed in the folder "Comments". This consolidated RCOM is the basis for the 


discussion at the TM. A CAR can only be discussed at the TM if the consolidated RCOM is 


available at least 5 weeks before that TM. 


 


2.3 TM discussion and finalisation of the CAR 


This part of the peer review process is described in actions 10 to 13 of Table 1. Below the actions 


are described. 


 


Action 10: The TM is the forum for the discussions on the evaluation of the active substances and to 


identify scientific problems relating to each substance and either solve these problems or state 



file:///C:/Users/raffaba/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/CA-Sept11-Doc.6.3b%20Final%20General%20policy%20note%20CAR%20publication.doc

file:///C:/Users/raffaba/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/CA-Sept11-Doc.6.3b%20Final%20General%20policy%20note%20CAR%20publication.doc
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clearly the remaining open issues to be resolved by the CAs. In order to optimise the use of the time 


at the TM it is recommended that the RMS initiates bilateral discussions before the meeting with the 


other MS or the applicant in order to solve as many disagreements as possible before the TM takes 


place. The proposed solutions are brought to the TM and are highlighted in Column C of the RCOM 


to provide transparency to the bilateral discussions.. In addition it is recommended that the RMS 


identifies the main outstanding issues before the TM takes place and communicate these to COM-


JRC. 


 


COM-JRC schedules the CAR for the agenda of the TM in consultation with the RMS. As stated the 


consolidated RCOM has to be distributed to COM-JRC minimal 5 weeks before the TM. The CAR 


is discussed in three sessions: Toxicology, General and Environment. If needed, a CAR may be 


discussed more than once at a TM. If further discussions are necessary, these should be focused on 


the open points not resolved previously. New comments should be accepted only if these concern 


the amendments to the CAR and/or issues critical for the Annex I inclusion. MS are recommended 


to provide written comments before the TM so as to give RMS experts the opportunity to prepare 


the discussion and fully respond to the comments made. Additionally, at second round TMs, 


impromptu comments, outside the scope of issues under consideration after the first TM, or attempts 


at restarting closed comments/issues, should not be considered or allowed. It does not allow the 


RMS expert to fully consider or respond to the comment/issue raised.   


 


Action 11: If there are no outstanding issues at any of the three sessions of the TM the dossier is 


considered finalised. Subsequently, the RMS shall revise the CAR incorporating the discussions and 


conclusions of the TM. This version of the CAR is named the Draft Final CAR, which shall be 


submitted to COM (preferably to COM-JRC) within 60 days after the TM. The submission of the 


Draft Final CAR consists of the following files (preferably all files shall be in pdf format): 


 Document I including the Listing of Endpoints (LOEP); 


 Document II, either combined in one single pdf file or separate pdf files for Document IIA, IIB 


and IIC; 


 Document IIIA in one single pdf file or compressed in one zip file; 


 Document IIIB in one single pdf file or compressed in one zip file; 


 Reference lists, either combined in one single pdf file or compressed in one zip file; 


 Confidential Annex compressed in one zip file. 


 The Response to Comments Table where the agreements reached at the TM are inserted by the 


RMS in column D. 


At this stage, the version provided for Documents I, II and III, should be the one with the changes 


relative to the First Draft CAR, made visible by using track-changes. 


In addition a non-confidential version of Document I is sent by the RMS to COM-ENV as a 


separate pdf file. The non-confidential version of Document I will be made publicly available by 


COM-ENV via the non-confidential site of CIRCABC in line with Article 16 of Regulation 


1451/2007. The workload in preparing the non-confidential Document I should not be significant as 


the applicant is advised to put confidential information in an annex
3
. 


                                                 
3
 See the TNsG on Dossier preparation and study evaluation, Part II, Chapter 4.3 (p. 15) where guidance can be found 


on how to handle confidential data in the CAR. Chapter 2.2 (p. 7-8, including Table 2-1) indicates how the 


confidential data is transferred form an Annex to the CAR on the basis of corresponding Annex submitted by the 
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Before sending the Draft Final CAR to COM, the RMS should send the non-confidential version of 


Document I of the Draft Final CAR to the applicant, as a courtesy, preferably allowing 2 to 4 weeks 


for the applicant for commenting to ensure that no confidential information appears in the non-


confidential version. 


 


Action 12: COM-JRC uploads the Draft Final CAR on CIRCABC in the folder "Draft Final CAR" 


together with a standardised form for a written commenting procedure of 30 days. An example of 


this form is presented in Annex IV. Normally, these comments will not be of a substantial nature as 


there is already agreement at TM on the conclusions of the evaluation. Based on the written 


comments received the RMS prepares a revised version of the Draft Final CAR. If there are 


substantial comments critical for the decision on Annex I inclusion where a commenting MS request 


an additional discussion at TM in the reporting form, COM-JRC and the RMS will decide if another 


discussion at TM is needed. In principle, an issue should not be reopened if it has already been 


agreed by the TM, unless further information has become available after the TM agreement. 


Comments sent after the deadline can be disregarded unless the RMS, COM or the concerned MS 


consider them to be of an essential nature.  


 


Action 13: The procedures at TM level ends with the submission of the Draft Final CAR to COM. 


After the 30 days commenting period, the RMS prepares (based on Document I) the Assessment 


Report (AR). The AR shall be submitted to COM-ENV at the same time as the submission of the 


(revised) Draft Final CAR. The AR will form the basis for the discussion at the CA meeting leading 


to a vote on Annex I or IA inclusion in the Standing Committee (SC). 


After the SC the RMS shall prepare the Final CAR. The Final CAR shall be submitted to the 


Commission and consists of the following files (preferably all files shall be in pdf format): 


 Document I; 


 The Listing of Endpoints (LOEP) as a separate Word file; 


 Document II, either combined in one single pdf file or separate pdf files for Document IIA, IIB 


and IIC; 


 Document IIIA in one single pdf file or compressed in one zip file; 


 Document IIIB in one single pdf file or compressed in one zip file; 


 Reference lists, either combined in one single pdf file or compressed in one zip file; 


 Confidential Annex compressed in one zip file.  


 The Response to Comments Table. This includes the comments raised during the 30 days 


commenting period on the Draft Final CAR and if needed, technical comments raised during the 


discussions at CA level. 


The documents shall not contain any track changes. COM-JRC will upload these documents in the 


folder "Final CAR" on CIRCABC. In addition, COM-JRC will upload the relevant minutes of the 


TM in one consolidated file and the comments made on the Draft Final CAR in one zip file. 


 


                                                                                                                                                                   
applicant (as Annex to Doc. III; c.f. same TNsG, Part I, Ch. 3.3, p. 12). So the applicant should already have separated 


the confidential data included in the summary dossier into an Annex to Doc. III when submitting the dossier. 
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Approximately 2 months after the Final CAR is uploaded on CIRCABC COM-JRC will remove the 


folders containing the First Draft CAR and the Draft Final CAR.  
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TABLE 1. ACTIONS AND DEADLINES FOR SUBSTANCE EVALUATION ACCORDING TO DIRECTIVE 98/8/EC and REGULATION (EC) 


NO 2032/2003 


Action  Action description Deadlines. Review programme 


1. The applicant submits a full dossier to the RMS. Reg. 1451/2007  


2. The RMS agrees that the dossier is complete (BPD, Art. 12(2) 3 months after action 1, with a 


maximum extension to 6 months 


3.  The applicant circulates a summary dossier to all MS (BPD, Art. 11(b)) Date of action 2 plus max. 1 month 


4.  The RMS evaluates the dossier (BPD, Art 11(2)). Date of action 2 plus 12 months 


5. The RMS sends the draft CAR (confidential and non-confidential versions) to the applicant for information 


and final comments. In particular the applicant can verify that the confidential information is located in the 


right annexes/sections (the non-confidential version consists of Document I only and is proof read by the 


applicant to confirm that confidential information has been taken out). 


Two to four weeks before the date 


of action 6 


TM PROCESS BEGINS 


6.  RMS to send their CAR (confidential versions) to COM and applicant, with confidential data in a separate 


Annex, for circulation via CIRCABC.  


Reg. 1451/2007, Art. 14(4)  


7. Quality check of CA report by COM-JRC. 14 days 


8.  COM-JRC places confidential version on the confidential site of CIRCABC. MS, COM and the applicant 


have 90 days to submit comments in writing to the RMS, with a copy to COM. 


All comments must be clear and concise. 


MSs that do not submit comments within 90 days will be considered to have ‘no comments’.  


All comments, to be placed on confidential site of CIRCABC by COM. 


 


BPD, Art. 27(1).  


90 days 


9.  RMS prepares the responses to comments table (RCOM) to inform the other MS about proposed actions 


and, where relevant, to discuss the issue at a TM.  


When preparing the RCOM the RMS should resolve as many issues as possible on a bilateral basis by e-


mail, telephone or meeting if appropriate with the commenting MS, applicant or COM (copying in COM 


where appropriate).  


60 days
4
. 


                                                 
4
 However, in case of difficult substances or when the RMS has too many substances to address at the same time, this deadline could be extended to 90 days. 
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In addition to the RCOM the RMS may prepare an overview of the outstanding issues that it has identified 


as needing discussion. 


If the RMS identifies issues that are not scientific or technical, these should be referred to the CA meeting. 


10.  The CAR and the RCOM are placed on the agenda of the next TM. The RCOM table, which shall be 


distributed by the RMS at least 5 weeks before the TM to COM-JRC, and the actions proposed will be used 


as the basis to discuss the outstanding issues.  


At the TM only scientific issues should be discussed whereas editorial comments should be addressed by 


written procedure. 


CAs are invited (with their experts) to participate in the TMs to agree on the content and the conclusions 


reached in the CAR prepared by the RMS. The chair moderates the discussion with the objective of 


obtaining consensus or at least a majority view. 


Experts from industry and non-governmental organisations can participate in the scientific discussions at 


the TM.  


The TM makes a recommendation on the Annex I decision based on the CAR (inclusion or exclusion).
5  


First TM after the end date of action 


9 or the subsequent one, when the 


end date of action 9 is after the 5-


week deadline for distribution of 


the RCOM to TM. 


11.  Within 2 months of the TM, the Draft Final CAR and the revised RCOM is prepared based on the TM 


discussions, with the changes visualised (using track-changes or other editorial methods) and sent to COM
6
. 


In the same time frame, RMS should send the non-confidential version of the CAR to COM ENV.  


 


 


60 days after discussion at TM. 


12.  COM uploads the Draft Final CAR and revised RCOM on CIRCABC.  The MS, the applicant and COM 


have 1 month to comment on the Draft Final CAR. 


COM ENV will upload the non-confidential version of the CAR in CIRCABC with a 1 month period to 


submit comments. 


During this final commenting period only written comments shall be made referring either to new issues 


30 days after posting on CIRCABC. 


                                                 
5
 A second discussion at TM may be needed in case no agreement can be reached in the first TM discussion. 


6
 The preparation of the Draft Final CAR may be postponed where no agreement can be found on some of the scientific issues and the remaining points of discussion have to 


be described in a separate document to be considered further during a CA meeting. In addition, in case new information from the applicant has to be incorporated the 


Draft Final CAR has to be provided without delay instead of 60 days after discussion at TM. 
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which have arisen as a consequence of the changes made or to changes which have not been incorporated 


into the report. 


If substantial comments are received, COM and the RMS will decide if further discussions are needed at 


TM level. 


If no substantial comments are received, the CA report will be considered as finalised and endorsed by the 


TM. 


13. This is the end of the procedures at TM level. After the vote in the SC the RMS will submit the Final CAR 


to COM. 
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3. Specific procedures within the peer review process 


 


3.1 Classification and Labelling of active substances 


Harmonised classification and labelling is required for active substances used in biocidal products. 


On 20 January 2009 the CLP Regulation (EC) 1272/2008 entered into force This Regulation 


replaces after a transitional period certain provisions of the directives related to the classification, 


packaging and labelling of dangerous substances (Directive 67/548/EEC) and preparations 


(Directive 1999/45/EC). The CLP Regulation (EC) No 1272/2008 on the classification, labelling 


and packaging of substances and mixtures (CLP Regulation) also takes over certain provisions of 


REACH Regulation (EC) 1907/2006 regarding the notification of classifications, the establishment 


of a list of harmonised classifications and the creation of a classification and labelling inventory. 


Article 36(2) of the CLP Regulation lays down the requirement for harmonised classification for 


active substances. The procedure for harmonisation of classification and labelling for substances is 


described in Article 37. 


Harmonised classification and labelling proposals will have to be submitted by the RMS to the Risk 


Assessment Committee (RAC) in the European Chemicals Agency (ECHA) via an Annex VI 


Report. 


For new or existing biocidal active substances there are several possible scenarios which are listed 


below. Cases 1 to 3 concern substances that have already been classified and labelled according to 


Directive 67/548/EEC or Annex VI of the CLP Regulation, while cases 4 to 6 concern substances 


which are not included in Annex VI of the CLP Regulation (former Annex I of Directive 


67/548/EEC). 


Substances included in Annex VI: 


(1) the proposed classification and labelling under the BPD is the same as the one already in 


Annex VI. This would trigger ‘no action’; 


(2) the Annex VI entry (either the classification and labelling or the specific concentration 


limits) is more or less severe than is proposed under the BPD. This would trigger 


consultation between the biocides national authority and the classification and labelling 


national authority of the RMS to understand when the substance was entered onto Annex VI 


and decide on alignment or revision of the Annex VI entry. If the RMS comes to the 


conclusion that revision of the Annex VI entry is required an Annex VI Report shall be 


submitted to ECHA. 


Substances not included in Annex VI: 


(3) the RMS agrees with industry on the classification and labelling proposal and the other MS 


agree with the RMS; 


(4) the RMS does not agree with industry on the classification and labelling proposal, but the 


other MS do agree with the RMS; 


(5) the other MS do not agree with the RMS. 


 


 


A proposal on classification and labelling of the active substance is included by the RMS in the 


CAR. However, an in-depth discussion on the classification and labelling of active substances will 


not take place in the TM. The relevant forum for decision making on classification and labelling is, 


as stated above, the RAC in ECHA following a submission of an Annex VI Report by the RMS.   



http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31967L0548:EN:NOT

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31999L0045:EN:NOT
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The procedure for submitting an Annex VI Report to ECHA containing a proposal for harmonised 


classification and labelling is not described here, but reference is made to the ECHA web-site 


http://echa.europa.eu/classification_en.asp. A specific procedure for biocides is under development, 


including the format of the Annex VI Report. An Annex VI Report will have to be submitted by 


using IUCLID5. 


  


3.2 Identification of PBT or vPvB properties for active substances 


Active substances used in biocidal products may be identified as Persistent, Bioaccumulative and 


Toxic (PBT) or Very Persistent and Very Bioaccumulative (vPvB) according to the criteria of 


Annex XIII of the REACH Regulation (EC) 1907/2006. The PBT properties of the active substance 


are discussed in the CAR and a conclusion by the RMS on the PBT status is included.  


However, the RMS may want to obtain a confirmation of the PBT status of the active substance, as 


this may have consequences for the decision on Annex I inclusion. Before the REACH Regulation 


entered into force, a RMS could request the former PBT Working Group (acting under Council 


Regulation 793/93/EEC on existing industrial substances)  for an opinion on the PBT/vPvB 


identification. Due to the entry into force of REACH, where the Member State Committee (MSC) is 


the relevant committee, a new procedure requiring the submission of an Annex XV dossier, will 


have to be established following consultation between COM and ECHA. This procedure, including 


a format of the Annex XV dossier, is available in the ECHA website 


http://echa.europa.eu/documents/10162/13641/restriction_en.pdf. An Annex XV dossier will have 


to be submitted using IUCLID5.    


 


3.3 Identification of POP properties for active substances 


Active substances used in biocidal products may be identified as Persistent Organic Pollutants 


(POPs) under Regulation (EC) 850/2004. A procedure on the identification of POP properties was 


endorsed at the 23
rd


 CA meeting 27-28 November 2006. The document endorsed at that meeting is 


included in Annex V of this SOP. It should be noted that the procedure described in this document 


may change due to the entry into force of the REACH Regulation (EC) 1907/2006.  


 


3.4 Setting of MRLs for active substances 


Active substances used in biocidal products may lead to residues in food or feed. Subsequently, 


Maximum Residue Levels (MRLs) may be required for food of plant or animal origin. MRLs are 


not set under the BPD but by the appropriate bodies, being European Medicines Agency (EMEA) 


under Regulation (EC) 2377/90 and by the European Food Safety Authority (EFSA) under 


Regulation (EC) 396/2005. Procedures for the establishment of MRLs and a framework for dietary 


risk assessment for active substances used in biocidal products are under development.  



http://echa.europa.eu/classification_en.asp
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4. Practical Arrangements 


 


4.1 Convening TM and frequency of meetings  


COM-JRC convenes the TM and chairs the meeting. The CAs are invited to nominate experts to 


attend the meeting. COM will reimburse the travel expenses of one expert per Member State. 


Stakeholders like industry organisations and NGOs can nominate experts to attend the meeting as 


observers. The RMS informs the applicants that their substance will be discussed at an upcoming 


TM. 


COM-ENV and other Commission Services with interest in the work of the TM are invited and may 


attend the meeting. 


The meeting will be convened by COM-JRC as follows: 


(1) Previous year: CAs are informed of the dates of the meetings; 


(2) 4 weeks before the TM: invitations and registration instructions sent to CAs and TM 


official contact points. 


 


4.2 Agenda TM  


COM-JRC is responsible for setting the agenda in consultation with COM-ENV, MS and observers. 


The draft agenda for the TM will be set by COM-JRC as follows: 


(1) 8 weeks before the TM: COM-JRC receives proposals of issues from TM official 


contact points and observers; 


(2) 6 weeks before the TM: draft agenda distributed via CIRCABC and separately to 


observers;  


(3) 3 weeks before the TM: revised draft agenda distributed via CIRCABC. 


 


COM-JRC is responsible for developing the draft agenda based on: 


 progress with the CARs; 


 input from the CA meeting;  


 follow-up procedures from the previous meetings and; 


 issues raised by TM official contact points. 


 


 


The agenda of the TM is divided into three parts:  
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Part I: Toxicology Session 


 Discussions on the human health part of the CARs of individual substances; 


 Development of methodology. 


 


Part II: General session 


 Report back from CA meetings; 


 Progress reports for new and existing active substances; 


 Discussions on the general, efficacy and physico-chemical properties of the CARs of 


individual substances; 


 Guidance documents: Technical Notes for Guidance and the Technical Guidance Document 


on Risk Assessment; 


 General issues related to technical and scientific problems arising in implementation of the 


BPD; 


 Common issues between the Environment and Human Health Sessions. 


 


Part III: Environment Session 


 Discussions on the environment part of the CARs of individual substances; 


 Development of methodology. 


 


The discussions concerning the CARs on individual substances take place in closed sessions. The 


TM may start either with the environment or the toxicology session, and will then end with the 


other. For Parts I, II and III the agenda is divided into first discussions of substances and substances 


which have been discussed at previous meetings. The draft agenda provides the substance 


information (name of the substance, RMS and product type). 


 


4.3 Submission and distribution of documents for TM   


All MS and observer contributions shall be sent to the functional mailbox ENV BIOCIDES (env-


biocides@ec.europa.eu). 


All documents are distributed electronically by COM-JRC via the confidential site of CIRCABC, 


using a nomenclature referring to the agenda of the TM. Documents for the open sessions are 


distributed by COM-JRC to the observers directly. 


The deadline for distribution of the documents is 5 weeks before the TM for the consolidated 


RCOM and 3 weeks before the TM for all other documents not related to the discussion of a CAR. 


The RMS distributes a copy of the RCOM to the applicant 5 weeks in advance of the meeting. 


COM-JRC is responsible for deciding if an issue presented in a document should first be referred to 


CA level before the TM investigates the issue. Issues related to the interpretation of the legislation, 


for example on scope, are always presented to the CA meeting for endorsement.  
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A tracking system giving an overview of the status of the new and existing substances in the peer 


review process and with regard to progress at the TM is maintained by COM-ENV and presented at 


each TM. 


Documents relevant for individual substances and the minutes of a possible closed session and 


substance specific discussions are not distributed to observers. 


  


4.4 Minutes of the TM 


COM-JRC is responsible for preparing the minutes of the TM. For the purpose of writing the 


minutes the TM is recorded. The recorded version is destroyed when the draft minutes are adopted 


by the TM and is used by COM-JRC staff for writing the minutes. Participants of the TM will be 


made aware of the recording at the beginning of each meeting. The adoption process for the minutes 


is as follows: 


(1) 4 weeks after the TM: COM-JRC distributes the draft minutes to the TM via the 


confidential site of CIRCABC. Draft minutes of the open sessions are distributed by 


COM-JRC to the observers. Draft minutes of the closed sessions are distributed by 


RMS to the relevant applicants; 


(2) Comments on the draft minutes are sent to COM-JRC by the dead-line indicated in the 


draft minutes; 


(3) 2 weeks before the next TM: COM-JRC distributes the revised draft minutes to the TM; 


(4) Next TM: the revised draft minutes are adopted by the TM. 


(5) COM-JRC publishes the final minutes on the confidential site of CIRCABC. The 


minutes of the open sessions of the TM are published on the COM-JRC biocides web-


site.. 


(6) The RMS sends the minutes relating to the specific substance discussion to the 


applicant. 


 


 


5. TERMS AND DEFINITIONS 


CAT – Chemical Assessment and Testing Unit 


RA – Risk Analysis Competence Group 


CAR – Competent Authority Report 


PBTs/vPvBs – Persistent Bioaccumulative Toxic substances / very Persistent very Bioaccumulative 


substances 


POPs – Persistent Organic Pollutants 


MRLs – Maximum Residue Levels 


RMS – Rapporteur Member State 


COM – Commission 



http://ihcp.jrc.ec.europa.eu/our_activities/public-health/risk_assessment_of_Biocides/doc/minutes_tm/minutes

http://ihcp.jrc.ec.europa.eu/our_activities/public-health/risk_assessment_of_Biocides/doc/minutes_tm/minutes
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Annex I: Elements of the quality check of the First Draft CAR by COM-JRC 


 


Elements to be taken into account in the quality check are: 


1. All required documents are included in the CAR. These documents are: Doc I, Doc IIA, Doc IIB, 


Doc IIC, Doc IIIA, Doc IIIB, Reference Lists and where relevant Confidential Information. 


2. The structure and layout of the documents follows the agreed standard template. Pages are 


numbered and headings indicating which document of the CAR the text belongs to are used 


throughout all documents of the CAR. 


3. The list of endpoints reflects the data and conclusions reported in the CAR. 


4. The proposal for Annex I inclusion or non-inclusion is stated explicitly in the CAR. 


5. There are no obvious deviations from the agreed methodology as specified in the Technical 


Guidance Document on Risk Assessment (TGD) as well as the Technical Notes for Guidance 


(TNsG).  


6. Previous decisions agreed and endorsed by the TM, as laid down in the Manual of Technical 


Agreements (MOTA), and/or the CA meetings are taken into account in the CAR, where relevant. 


This includes specific recommendations from additional guidance documents that have been 


produced in support of the BPD (for example workshops on leaching rates for wood preservatives 


and antifouling products). 


 


Subsequent steps 


If COM-JRC concludes that the CAR meets the quality criteria, the CAR is distributed via the 


confidential site of CIRCABC. 


If COM-JRC concludes that the quality criteria are not met, the CAR will be sent back to the RMS, 


indicating the necessary changes to be made before distribution of the CAR. 
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Annex II: Commenting Instructions for First Draft CAR 


 


NOTE TO THE COMPETENT AUTHORITIES OF THE MEMBER STATES AND EEA COUNTRIES 


Subject: Commenting on draft Competent Authority Report for 


XX PT XX 


 


In accordance with Article 14 (4) of Regulation 1451/2007, XX has sent the draft evaluation report 


concerning XX in PT XX to the Commission and the applicant. The report will be placed on 


CIRCABC today, which will constitute the distribution to all Member States in accordance with that 


same provision. 


Please note that there is one file with documents containing confidential information, which is NOT 


to be disclosed outside your authorities. 


In accordance with Article 27 of Directive 98/8/EC you are now invited to submit comments on the 


draft report within 90 days, i.e. until XXX at the latest. In order to submit your comments, please 


use the template, which is proposed in the file ‘Commenting Table’ that will also be placed on 


CIRCABC along the report. Comments should be written in column B of the table and normally be 


restricted to 500 characters or ten lines (using the Font Arial, Size 10). Should this not be sufficient, 


please attach a separate document, which should contain the relevant extract from the draft report 


and all suggested changes marked with ‘Track Changes’. The Rapporteur will integrate all 


comments received into one table and will describe how they have been addressed.  


All comments should be sent to the XXX Competent Authority (e-mail: XXX) with a copy to the 


European Commission (e-mail: env-biocides@ec.europa.eu ). We will post your comments on 


CIRCABC in the same directory as the draft Competent Authority Report when they are transmitted 


to us, so that all Member States can see the comments from all others. 


 


 


 



mailto:env-biocides@ec.europa.eu
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Annex III: RCOM for First Draft CAR 


 


Annex III.doc
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Annex IV: Standard reporting form Draft Final CAR 
 


The draft CAR for XXX was discussed at the XXX Technical Meeting (TM).  
Please find enclosed the draft final CAR prepared by XXX, being RMS for this substance, 
after the discussions at TM XXX. 
Please react within 60 days, being before XXX, by: 
Action 1) ticking one of the boxes (and filling in the name of the MS) below: 


o [name of MS] does not have comments on the draft final CAR or only minor 
comments on the draft final CAR.  


 
o [name of MS] has substantial comments on the draft final CAR and is of the 


opinion that the draft final CAR shall be discussed at the TM Biocides. 
 
Action 2) sending comments in a separate file. 
 
This form (action 1) and the comments on the draft final CAR (action 2) shall be sent by e-
mail to the RMS (XXX). The Commission shall be copied in using the functional mailbox 
env-biocides@ec.europa.eu . 
In the absence of substantial comments, this CAR will be considered as finalised and 
endorsed by the TM. In that event, the final decision making process will proceed and the 
Commission will aim at a first discussion at the XXX meeting of the Competent Authorities. 
 


 


 



mailto:env-biocides@ec.europa.eu
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Annex V: Procedure for identification of POPs 


  


 


23
rd 


meeting of representatives of Member States Competent Authorities for the 


implementation of Directive 98/8/EC concerning the placing of biocidal products on the 


market 


Identification of POPs and PBT/vPvB substances in the review programme for existing active 


substances 


At TMIII05, Sweden referred to a paper that had been prepared in the context of Directive 


91/414/EEC concerning a procedure for identifying active substances that are persistent organic 


pollutants (POPs), are persistent, bioaccumulating and toxic (PBT), or very persistent and very 


bioaccumulating (vPvP) substances.  


The Commission presented this paper at the 20
th


 CA meeting (CA-Dec05-Doc.14).  


The Commission further explained that the current PBT working group, managed by the European 


Chemicals Bureau under the Existing Substances Regulation, is willing to evaluate the active 


substances used in biocides, on request, provided that the competent authorities for biocides and the 


Commission screen the substances, so that the working group will only discuss the most likely 


candidates and not all active substances. 


Competent authorities for Directive 98/8/EC were then invited to discuss the paper with their 


colleagues in charge of plant protection products and to consider the need for adopting a similar 


procedure in the framework of the biocidal products Directive.  


Responding to the request expressed at the 21
st
 CA meeting, two Member States have sent 


comments on the issue. Sweden proposed that the Rapporteur Member State (RMS) expert for the 


POP evaluation should participate in the discussion of the active substance by the Technical 


Committee for New and Existing Substances (TC NES
7
) subgroup. The Netherlands supported the 


overall approach but had several remarks and proposals, concerning i.a. guidance for the screening.  


The procedure adopted earlier on for the screening of active substances used in plant protection 


products has now been refined in the light of the written comments and is provided below. 


Competent authorities for Directive 98/8/EC are invited to discuss the issue, endorse the proposed 


procedure and agree to request the competent authorities for the implementation of Directive 


67/548/EEC (New chemicals) and Council Regulation 793/93/EEC (Existing chemicals) to include 


active substances used in biocidal products into the mandate of the TC NES sub-group dealing with 


PBT and VPVB substances and POP substances.  


                                                 
7
 The TC NES was a technical committee operating under the EU legislation on new and existing substances. Due to 


entry into force of REACH the TC NES no longer exists and has been 'replaced' by the committees under REACH.  
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 Procedure
8
 for the screening of active substances used in biocidal products under Directive 


98/8/EC in order to comply with obligations under Regulation (EC) 850/2004 


Background 


Regulation (EC) 850/2004 on persistent organic pollutants and the Water framework Directive 


2000/60/EC describe procedures and give rules on assessment and decision-making for persistent 


and bio-accumulative chemicals including also pesticides. In addition, a PBT/vPvB assessment has 


been added in the marine assessment chapter of the Technical Guidance Document in support of 


Commission Directive 93/67/EEC on Risk Assessment for new notified substances, Commission 


Regulation (EC) No 1488/94 on Risk Assessment for existing substances and Directive 98/8/EC of 


the European Parliament and of the Council concerning the placing of biocidal products on the 


market. Regulation (EC) 850/2004 is based on the Stockholm Convention on persistent organic 


pollutants, but goes in certain aspects beyond this Convention. The marine part of Directive 


2000/60/EC is based on international agreements like the OSPAR Convention for the protection of 


the marine environment of the North-East Atlantic.  


The question on identification of active substances used in biocidal products being PBT-, vPvB- or 


POP-candidates has been discussed in the light of the discussion held in the framework of Directive 


91/414/EEC. 


Based on the discussions and the received comments, the following conclusions can be drawn: 


1. The need to establish a procedure for screening and identification of POP candidates has been 


recognised by experts and delegates. 


2. At this stage, identification of POP candidates has priority, since Regulation (EC) 850/2004 


imposes the legal obligation to manage these substances on the Commission and the Member 


States. Furthermore, the current practice is that risk assessments performed by Member States 


for biocides include a PBT/vPvB assessment.  


3. The provisions on how to manage those substances being identified as POPs are clear and strict 


for “new” active substances, but are less strict and somewhat unclear for “existing” active 


substances (Article 3, para. 3 of Regulation (EC) 850/2004). For “existing” active substances, a 


case by case approach has to be applied when deciding on management measures. 


4. The criteria for identification of POP candidates include a certain degree of flexibility. Directive 


98/8/EC is more restrictive in certain criteria as the Regulation (EC) 850/2004 or the Stockholm 


Convention on persistent organic pollutants. Further guidance on the interpretation of the 


screening criteria and use of different types of studies for the POP assessment should be 


developed in order to ensure harmonised approach between different authorities and Member 


States. 


5. The data requirements under Directive 98/8/EC would need to be amended in order to properly 


assess the potential for long range transport. These data requirements should be amended in the 


context of the revision of the Directive. 


6. Identification of POP substances should be as early as possible in the evaluation process of 


“new” active substances under Directive 98/8/EC in order to allow for necessary measures 


without legal complication (e.g. provisional authorisation in Member States) and to, if 


appropriate, stop further evaluation. 


Clarification of new and existing active substances
9
 


                                                 
8
 As finalised during the meeting of Competent authorities for Directive 98/8/EC 


9
 General principle for the classification of “new” and “existing” in this paper: If not otherwise specified the terms 


“new” and “existing” substances refer to Regulation (EC) 850/2004. The reference point is the date of entry into force of 


Regulation (EC) 850/2004, which is the 20 May 2004. It should be noted that this date differs only slightly from the 


entry into force of the Stockholm Convention (17 May 2004). 
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For the purpose of the procedure for screening of substances used in biocidal products against the 


POP criteria and applying Regulation (EC) 850/2004:  


 “New” are substances placed on the market (i.e. the first placing on the market in any biocidal 


product) after 20 May 2004. These substances are also new under Directive 98/8/EC. 


 “Existing” are substances placed on the market (i.e. the first placing on the market in any 


biocidal product) before 20 May 2004. These substances would match the existing substances of 


Directive 98/8/EC, as no new active substance, within the meaning of Directive 98/8/EC was 


placed on the market between 14 May 2000 (the cut-off date to define existing active substance 


under Directive 98/8/EC) and 20 May 2004.  


Procedure concerning active substances used in biocidal products being possible POP-


candidates: 


1. RMS to screen if the substance fulfils or could fulfil one or more of the numerical screening 


criteria for a POP-candidate (as laid down in Annex D of the Stockholm Convention), taking 


into account that the numerical criteria are meant to be used flexibly, not as cut-off values, and 


that other types of data (e.g. monitoring data from remote areas) can also be used in the 


screening.  


The screening should be performed for “new” substances together with the check of 


completeness of the dossier submitted. If further POP assessment is deemed necessary, the risk 


assessment should not be started and no provisional authorisations could be granted. 


For “existing” substances screening of POP substances is also necessary but requires a different 


approach. Two scenarios could be distinguished when the substance has not yet been included in 


Annex I to Directive 98/8/EC: 


I. The completeness check has not yet been finalised: screening should be performed 


together with the check of completeness of the dossier submitted. If further POP 


assessment is deemed necessary, the RMS should ensure that steps 2 and 3 of the 


procedure laid down below are initiated, continue its risk assessment and prepare the 


Competent Authority Report (CAR). 


II. The completeness check has already been finalised: the RMS carries out the POP 


screening as soon as possible. If further POP assessment is deemed necessary, the RMS 


should ensure that steps 2 and 3 of the procedure laid down below are initiated, continue 


its risk assessment and prepare the CAR. 


2. If the RMS concludes that the substance fulfils or could fulfil one or more of the numerical 


screening criteria for a POP-candidate the RMS evaluates the relevant studies. 


3. The dossier concerning POP properties
10


 of the substance is sent by the RMS to the ECHA 


Member State Committee (MSC)
11


 (via DG Environment) which assesses the substance in the 


light of the POP criteria and gives its opinion whether the substance fulfils the criteria or not. 


When submitting a substance to the MSC, the RMS informs the other Member States and the 


Commission on this action. 


                                                 
10


 Guidance on the minimum requirements for the POP dossier should be developed based on practical experience. 


11
 The Member State Committee (MSC) participates in several REACH processes such as evaluation and authorisation. 


The MSC is responsible for resolving divergences of opinions among Member States and on proposals for the 


identification of Substances of Very High Concern (SVHCs). The Committee provides opinions on ECHA's draft 


recommendation for the authorisation list (Annex XIV) and draft Community Rolling Action Plan (CoRAP) for the 


substance evaluation process. If an agreement is not reached within the MSC, the matter is referred to the European 


Commission for decision-making. 
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4. When possible, RMS’s expert for the POP evaluation should participate in the discussion of the 


active substance by the MSC. 


5. “Existing” active substance: After having received the TC NES subgroup’s opinion, the RMS 


finalises its CAR and submits it to the Commission. After having received the MSC’s opinion, 


the Commission presents its proposal for a decision at Competent Authorities meeting and, 


where appropriate, forwards the proposal to the Standing Committee. 


6. “New” active substance: If the MSC concludes that the substance is to be considered as a POP, 


the Commission shall propose a decision without undue delay on the basis of the MSC’s 


opinion, and a further evaluation of the substance is no longer deemed necessary. 


7. The outcome of the assessment of MSC should also be sent to the Competent Authorities of 


Regulation 850/2004. 







 


 


26  


Request to MSC to assess active substances used in biocidal products being possible POP 


candidates as agreed with the Member States at the Competent Authorities meeting 
The competent authorities for implementation of Directive 98/8/EC and the Commission recognise 


the need to establish a procedure for evaluation of active substances of biocidal products against the 


POP criteria according to Regulation (EC) 850/2004 in order to fulfil the obligation of this 


Regulation. Therefore, these authorities request the competent authorities for the implementation of 


REACH Regulation to include active substances used in biocidal products into the mandate of the 


Member State Committee dealing with PBT and VPVB substances and POP substances. By taking 


this decision, the competent authorities under Directive 98/8/EC agree that the Commission 


launches the necessary request to the competent authorities for implementation of legislation on 


REACH Regulation. 
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Endorsed at TM IV 2011 and amended after TM III 2013 to take into account changed default human factor values

Ispra, 12/10/2011

HEEG opinion on


Assessment of Inhalation Exposure of Volatilised Biocide Active Substance


This document was prepared by DE and UK in cooperation with HEEG.


Introduction


Some Dossiers have dismissed potential risks from inhaling vapours of an active substance volatilised from treated surfaces by informing that "due to the a.s.’s low vapour pressure risks from inhaling the vapour are negligible" *. Such assessments wrongly ignore the toxicology of the active substance’s vapour. Even though an active substance might have a low vapour pressure, the vapour – even at low concentrations in the air – can still be inhaled. Therefore, the exposure to inhaled vapour needs to be estimated and then compared to an appropriate toxicological endpoint.


Please note: the following does not apply to inhalation of mists, aerosols, fumes etc., but is intended for long-term exposure to volatilised residues (e.g. volatilization of vapour from a surface following application of a biocide). This proposal can also be used to determine the worst-case inhalation long-term exposure to biocides (such as liquids/impregnated mats) which are heated to give off vapour.

proposal


As a Tier-1 screening tool whether inhalation exposure can be neglected or should be included into the risk assessment, the following screening test which is based on the toddler representing the worst case is proposed. 

Let mw and vp denote the molecular weight (in g/mol) and the vapour pressure (in Pa). For toddler (based on an inhalation rate of 8 m3/24 hr and bw of 10 kg) and using an AEL in mg a.s./kg bw/d, if
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then risk from inhalation exposure for the toddler is negligible, otherwise inhalation exposure should be included in the risk assessment. If the inhalation risk for the toddler is negligible then the inhalation risk for the infant, child and for the adult can also be considered to be negligible.


In case an AEC (mg a.s./m3) is given (e.g. in the case of local effects), the following screening test is used instead; if
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then risk from inhalation exposure for the infant, toddler, child and adult is negligible, otherwise inhalation exposure should be included in the risk assessment.


JUSTIFICATION


The above suggested criterion can be derived by considering the saturated vapour concentration for 24 hours per day, as well as by a worst-case ConsExpo scenario. It comprises a full risk assessment of the inhalation exposure. The fact that exposure by other routes may be present at the same time is totally ignored. This simplification is considered acceptable since the saturated vapour concentration (SVC) approach is very rough and very conservative, as well as the assumption of a daily exposure of 24 hours.


Saturated Vapour Concentration


As Tier 1 assessment, it can be assumed a person is exposed to the saturated vapour concentration of the active substance for 24 hours a day. This is the worst-case scenario as it is not possible for the air to hold more than the saturated vapour concentration of the active substance at a given ambient temperature and it is not possible for a person to be exposed more than 24 hours per day. Table 1 summarises parameter values to be used for the computations.

Table 1    Parameter values

		parameter

		symbol

		value

		justification



		gas constant

		R

		8.31451 J mol-1 K-1

		[3] physical constant



		temperature

		T

		293 K

		assumed room temperature = 20°C



		toddler inhalation rate

		ir

		8 m3/24 h

		[4]

		The toddler will represent a worst case – see also the remarks section below. [This   inhalation rate and bodyweight are in the current HEEG Opinion On Default Human Factors].



		toddler body weight

		bw

		10 kg

		[4]

		





(a) The SVC of an active substance is calculated as follows:
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(b) The inhalation exposure of an infant, toddler, child and adult over a total of 24 hours can then be calculated as follows:
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(c) Comparing exposure to AEL and substituting the values for the toddler (which represents the worst case) from Table 1 gives
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(d) Comparing exposure to AEC and substituting the values from Table 1 gives
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REMARKS


· In case the vapour pressure is given for 25°C instead of 20°C, the same formula can be applied. (Strictly, the 0.41 coefficient changes to 0.40 while 0.328 is unchanged.)


· The test does take into account that an infant and others (e.g. the elderly which are bed bound) can be exposed for 24 hours in a day. Professionals are included as well.

· The assessment using the SVC approach gives a very worst-case inhalation exposure as, at a given ambient temperature, air cannot hold more than the saturated vapour concentration of a substance.


· If the proposed screening test results in a value > 1, this means “with this simple test, a risk from inhalation exposure cannot be excluded.” It does not mean: “there is a risk from inhalation exposure.” So risk from inhalation exposure has to be assessed in detail.


· It remains to justify the choice of the “toddler” data as worst case. In equation (c), all values except ir and bw are independent of the considered person. Therefore, Expo/AEL will be greatest when ir/bw is greatest. As can be seen from Table 2, this is the case for the toddler. This means that the greatest exposure will always be to the toddler, regardless of the a.s.

· As an alternative approach, ConsExpo’s evaporation model can be used to identify a “generic worst-case inhalation exposure” over all possible scenarios. In the extreme case of pure substance and using the usually very conservative Langmuir estimate for the mass transfer rate, the evaporation model gives the same result as the SVC approach thus supporting the proposed criterion for the exposure to be negligible. However, it is not clear whether or not this approach is independent as in extreme cases the Langmuir method may reduce to the SVC approach.


Table 2    Parameter values

		Parameter

		Infant

irrespective of gender (based on female 6 to <12 months old)

		Toddler


irrespective of gender (based on female 1 to <2 years old)

		Child

irrespective of gender (based on female 6 to <11 years old)

		Adult

irrespective of gender (based on female 30 to <40 years old)



		long-term inhalation rate ir [m3/24 h] 

		5.4  [4]

		8.0  [4]

		12.0  [4]

		16.0  [4]



		body weight bw [kg]

		8  [4]

		10

		23.9  [4]

		60  [4]



		ir/bw [m3/kg / 24 h]

		0.68

		0.80

		0.50

		0.27





REFERENCES


[1] Curry, P.B., Iyengar, S., Maloney, P.A. and Maroni, M., (1995). ‘Methods of Pesticide Exposure Assessment’. Plenum Press, New York. ISBN 0-306-45130-1

[2] Manual of Technical Agreements of the Biocides Technical Meeting (MOTA), version 6, 2013

[3] Atkins Physical Chemistry, 5th Edition


[4] ‘Default Human Factor Values For Use In Exposure Assessments For Biocidal Products’. Manual of Technical Agreements (MOTA) version 6 (2013)

* [1] informs that as a general rule a substance should be considered volatile only if it has a vapour pressure >10 mPa at 20°C. This is also proposed in [2].
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Endorsed at the TM IV 2012 and amended after TMIII 2013 to take into account changed default human factors values

Ispra, 12/11/2012

HEEG OPINION


Biocidal products: model for dipping of hands/forearms in a diluted solution


Introduction


There are exposure scenarios where an individual dips the hands (or hands and forearms) into a diluted solution which necessitates the regulator to assess the person’s exposure to that liquid, such as pulling weed out of a biocide-treated garden pond. The following proposes a means by which this exposure can be assessed.


Proposal


The ConsExpo 4.1 Consumer Exposure and Uptake Models and related Cleaning products Fact Sheet (RIVM report 320104003/2006, page 35) has previously described a means to assess the exposure for dipping of hands and forearms into aqueous liquids. The approach assumes that upon contact with the liquid, the skin will be covered by a layer of the liquid from which all substance is available for skin contact and absorption. The approach uses an estimated thickness of the liquid layer on the skin to be 0.01 cm. This value originates from the European Communities (2003) Technical guidance documents on Risk Assessment in support of Commission directive 93/67/EEC on risk assessment for new notified substances.


The approach is currently under consideration by RIVM and is in due course to be changed, since the assumed layer thickness has no scientific basis nor does it necessarily reflect the worst case conditions of the exposure. Preferably, the exposure is to be assessed using diffusion coefficients and exposure durations. However, such information is rarely available, moreover at this moment there are no accepted or proposed methods available. For these reasons, the currently available approach described in the Cleaning Products Fact Sheet is suggested by the HEEG to be used.

Exposure Of Both Hands


Where hands only are exposed, the default total surface area of both hands of an adult (palms and backs) is 820 cm2. Therefore, for an adult the total amount of liquid retained on the palms and back of both hands of an adult following the dipping of the hands in a liquid can be calculated as:


V = Apalms+backs x liquid film


= 820 cm2 x 0.01 cm 


= 8.2 cm3 


= 8.2 ml

Where:


Apalms+backs = area of palms and backs of both hands (cm2) = 820 cm2 

liquid film = thickness of liquid film on skin (cm) = 0.01 cm 


 [Reference: HEEG Opinion – Default human factor values for use in exposure assessments for biocidal products – endorsed at TMII 2013]


Exposure Of Both Hands And Both Forearms


Where both hands and both forearms are exposed, the default total surface area of both hands of an adult (palms and backs) is 890 cm2 (mean value) and for both forearms is 1109.2 cm2 (mean value). Therefore, for an adult the total amount of liquid retained on the palms and back of both hands and both forearms can be calculated as:


V = (Apalms+backs + Aforeams) x  liquid film 


= (820 cm2 + 1128.8 cm2) x 0.01 cm 


= 19.49 cm3 


= 19.5 ml

Where:


Apalms+backs = area of palms and backs of both hands (cm2) = 820 cm2

Aforeams = area of both forearms (cm2) = 1128.8 cm2 [Forearm area based on US-EPA Exposure Factors Handbook, volume 1, August 1997 data. This default parameter is in the HEEG Opinion on Default human factor values for use in exposure assessments for biocidal products which was endorsed at TMII 2013]


liquid film = thickness of liquid film on skin (cm) = 0.01 cm 


For assessment purposes, it is proposed the general default value for the total amount of liquid retained on the adult’s two hands (backs and palms) following immersion in a liquid be 8.2 ml and for immersion of both hands and both forearms be 19.5 ml.


This model is meant to be used for diluted solutions and similar viscosity to water [1 centipoise; or alternatively, having a similar density of 1 kg/litre=1000 mg/cm3 (estimate density of pure water)]. However, it is acknowledged that density, viscosity, temperature and surface tension can influence the amount of liquid remaining in contact with the skin and that the RMS will need to consider this when using the proposed default values. 
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Endorsed at TMII13 
 
DRAWG Opinion on identifying worst-case uses for PT6 biocidal products in 
order to minimise the number of uses to be assessed for dietary risk 
 


Background: 
At TMIII12, a HEEG Opinion on identifying worst-case operator/user exposure scenarios for 
PT6 was endorsed; this Opinion aimed at minimising the number of exposure scenarios that 
have to be assessed for PT6 products, which comprised a very large number of uses.  
 
DRAWG was asked to propose a similar method for identifying the worst-case dietary 
exposure scenario for PT6 products. This request arose during a specific active substance 
discussion. For this substance, two dietary exposure scenarios were evaluated in the CAR 
(consumption of food after contact with cleaned or painted surface and exposure from 
dishes cleaned with preserved dishwashing detergents). The TM asked for an additional 
scenario covering the use in paper production where the end product may be used as food 
packaging. While the CAR for this substance remains unaffected by this Opinion and no 
additional dietary risk assessment was requested for Annex I inclusion, the TM saw the need 
for a method aimed at focusing the dietary risk assessment for PT6 products based on worst-
case dietary exposure scenarios. 
 
This document was drafted by a working group consisting of DRAWG members from DE, ES, 
FR, NL, PT, SE, UK, COM, CEFIC and EFSA. The group developed this document by e-mail and 
telephone conferences. For questions, please contact Isabel.Guenther@bfr.bund.de.  
 


Summary: 
Based on a review of the above mentioned HEEG Opinion and considering the possible 
dietary exposure scenarios and assessment methods for PT6 biocidal products, this paper 
uses an example to demonstrate how the worst-case uses for a PT6 product might be 
determined. Since not all of the worst case dietary exposure scenarios identified in this 
example may be relevant for any active substance used in PT6, applicants are advised to 
investigate which of the dietary exposure scenarios need to be addressed for their intended 
uses within PT6. 
 
 


Introduction: 
As noted in the HEEG Opinion mentioned before, PT6 biocidal products are used to preserve 
a wide range of products. The range of products identified by HEEG from representative uses 
in the review programme includes water-basedcoatings, polymer dispersions, filler 
dispersions, pigment slurries, solutions and dispersions of glues and thickeners, concrete 
additives, construction materials, detergents, cleaners, textile processing chemicals, paper 
and leather treatment agents and other aqueous formulations. 
 
Considering these uses, the dietary exposure scenarios listed in Table 1 have been 
identified. Methods for assessing these dietary exposure scenarios can be found in the 
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“TNsG on Estimating Livestock Exposure to Active Substances used in Biocidal Products”1 (in 
the following referred to as “Livestock TNsG” as well as in the “TNsG on Estimating Transfer 
of Biocidal Active Substances into Foods – Professional Uses” and the “TNsG on Estimating 
Transfer of Biocidal Active Substances into Foods – Non-professional Uses”2 (in the following 
referred to as “Food TNsGs”. The Food TNsGs have not been finalized. If approaches in the 
Food TNsGs change, these changes will also apply to this document. 
 
Table 1 Dietary exposure scenarios 


Non-professional dietary exposure scenarios (i.e. use in households): 


1. Use of PT6 products in dishwashing detergents and subsequent dietary exposure via 
residues on dishes  


 


2. Use of PT6 products in household cleaners or disinfectants and subsequent dietary 
exposure via residues on food preparation surfaces 


 


3. Use of PT6 products for in-can preservation of insecticides and subsequent dietary 
exposure via residues on food preparation surfaces 


 


Professional dietary exposure scenarios: 


4. Use of PT6 products for in-can preservation of insecticides and subsequent dietary 
exposure via residues on food storage/processing surfaces  


 


5. Use of PT6 products in industrial or institutional cleaners or disinfectants and 
subsequent dietary exposure via residues on food preparation surfaces 


 


6. Use of PT6 products in the production of food contact materials or components 
thereof, e.g.: 


o paper 
o coatings 
o polymer dispersions 


 


7. Use of PT6 products in production of feed packaging (dietary exposure via transfer 
of residues from feed packaging to feed, subsequent uptake by livestock animals 
and resulting deposition in edible animal matrixes): 


o paper 
o coatings 
o polymer dispersions 


 


 
 


Methodology for identifying the worst-case use for an example product: 
Because many of the parameters influencing the status (worst-case, best-case or in 
between) of a particular use are variable, it is neither useful nor possible to propose a 
generic method for identifying the worst-case use/uses. Rather an example has been 
established in order to demonstrate how the worst-case dietary exposure scenario can be 
identified for a PT6 biocidal product. In this document, the example PT6 product from the 
HEEG Opinion (chapter 3) is considered. The conclusions arrived at in this document are valid 


                                                 
1
 https://circabc.europa.eu/faces/jsp/extension/wai/navigation/container.jsp 


2
 Under development 
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for this particular example only and will differ for PT6 products with different use categories 
and combinations of uses.  
 
The example product is applied in the following use categories:
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Table 2 Use categories and potential dietary exposure for the example product 


Use Category (i.e. field of use envisaged)  
for the example product 


Likely concentration at which 
a.s. will be used 


Potential dietary exposure 


Paints and Coatings – Used to control the growth of bacteria and 
fungi in water-based paints and coatings in storage containers 
before use.  


7.5 to 30 ppm total a.s. 


Yes - coatings are components 
of food packaging and 
components of other food 
contact materials (e.g. food 
contact surfaces such as counter 
tops) 


Liquid Detergents - Used to control the growth of bacteria and 
fungi in the preservation products such as liquid fabric softeners, 
dishwashing detergents, liquid laundry detergents, liquid soaps 
and hand cleaners, and the surfactants used in formulating such 
products.   


6 to 15 ppm total a.s. Yes - dishwashing detergents 


Fuel Preservation – Used to control the growth of fungi and 
bacteria in liquid hydrocarbon fuels and oils, and any associated 
water bottom phase, including crude oils, aviations fluids, 
kerosene, heating oils, residual fuel oils, coal slurries, liquefied 
petroleum gases, petrochemical feed stocks, and diesel fuels.   


1.5 to 6 ppm total a.s. No dietary relevance 


Textiles, Leathers and Inks – Used to control the growth of fungi 
and bacteria in textile (woven and non-woven, natural and 
synthetic) processing chemicals, inks (lithographic, photographic, 
ink-jet fluids), and all chemicals used in the leather process 
industry. 


6 to 30 ppm total a.s. 
Yes - inks are components of 
food packaging 


Polymer Latex Preservation - Used to control the growth of 
bacteria and fungi in the manufacture, storage, and transport of 
synthetic and natural polymer lattices and industrial biopolymers. 


7.5 to 50 ppm total a.s. 


Yes - polymers form the basis of 
many types of food packaging 
and other food contact 
materials 
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Adhesives and Sealants - Used to control the growth of bacteria 
and fungi in water-soluble and water-dispersed adhesives and 
tacktifiers in storage containers before use. 


7.5 to 30 ppm total a.s. 
Yes - adhesives are components 
of food packaging 


Mineral Slurries - Used to control the growth of bacteria and fungi 
in aqueous-based inorganic/mineral slurries and inorganic 
pigments which are formulated into paints, coatings and paper. 


10 to 30 ppm total a.s. 


Yes - formulation into paper 
used as food or feed packaging; 
formulation into coatings used 
in food packaging 


Electro-Deposition Coatings – Used to control the growth of 
bacteria and fungi in coatings applied by an electro-deposition 
process and associated rinse systems. 


6 to 50 ppm total a.s. 
Yes - coatings are components 
of food packaging 


Household (HH) and Industrial and Institutional (I&I) – Used to 
control the growth of bacteria and fungi in products used for car 
care, floor care, waxes, hard surface cleaners, pre-moistened 
sponges or mops, and the surfactants used in these types of 
products. 


6 to 25 ppm total a.s. 


Yes - household/industrial/ 
institutional cleaners (and 
disinfectants) for food contact 
surfaces; pre-moistened dish 
sponges 


Functional Fluids – Used to control the growth of bacteria and 
fungi in brake and hydraulic fluids, antifreeze, corrosion 
inhibitors, fuel additives, spinning fluid, and fountain solutions. 


6 to 30 ppm total a.s. No dietary relevance 
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 1 


Methodology for an example product: STEP A  2 


Begin by matching the use categories with dietary relevance from Table 2 with the dietary 3 


exposure scenarios from Table 1. 4 


 5 


Table 3 Use categories matched with dietary exposure scenarios 6 


Use category Dietary exposure scenario 


Liquid Detergents scenario 1 (dishwashing) 


Household Cleaners/Disinfectants scenario 2 (household disinfectants) 


additional scenario: Household Insecticides scenario 3 (household insecticides) 


additional scenario: Industrial/Institutional 
Insecticides 


scenario 4 (industrial insecticides) 


Industrial/Institutional Cleaners/Disinfectants scenario 5 (industrial disinfectants) 


Coatings scenario 6 (FCM*) 


Inks scenario 6 (FCM*) 


Polymer Preservation scenario 6 (FCM*) 


Adhesives scenario 6 (FCM*) 


Mineral Slurries scenarios 6 (FCM*) and 7 (feed packaging)  


* FCM = food contact materials 


 7 


 8 


 9 


Methodology for an example product: STEP B 10 


In the next step, predict the worst-case use category within each dietary exposure 11 


scenario. 12 


 13 


Dietary exposure scenarios 1-3:  14 


 15 


As identified in Table 3, the dietary exposure scenarios 1-3 include the following use 16 


categories: 17 


o Liquid detergents (dietary exposure scenario 1): Use of these products can leave 18 


residues on dishes used for serving and eating food. The relevant products are 19 


dishwashing detergents and pre-moistened sponges3. 20 


o Household Cleaners/Disinfectants (dietary exposure scenario 2): These products are 21 


used to clean food contact surfaces. 22 


o Household Insecticides (dietary exposure scenario 3): Aerosols from these products 23 


can settle on food contact surfaces. 24 


 25 


Food contact with products from these use categories is likely and relatively high because of 26 


the large surface area containing residues that is in contact with food, and because use 27 


occurs on a daily basis.  28 


 29 


For dietary exposure scenarios 1, 2 and 3, dietary exposure is determined via calculation 30 


models using default and product-specific values (see Food TNsGs). If the calculations for all 31 


                                                 
3
 In the HEEG example, these are grouped with hard surface cleaners, but for the purpose of dietary risk 


assessment, they fit better into the category of liquid detergents 
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three scenarios result in acceptable exposures (below the ADI/ARfD4), no further assessment 1 


is required.  2 


 3 


According to the Food TNsGs, if the ADI/ARfD values are exceeded, further refinement is 4 


required where possible. One possibility is to measure the actual amount of biocide residues 5 


on the treated surface and use the measured values in the exposure calculations. Particularly 6 


for volatile substances, this amount may be very different from the application rate. Another 7 


possibility is the experimental determination of the mass transfer efficiency rate, which can 8 


in turn be applied to the exposure calculations 5.  If the refined calculations result in 9 


acceptable exposures (below the ADI/ARfD6), no further assessment is required. 10 


 11 


If studies measuring residues on the treated surface or transfer efficiency rate are 12 


performed, generally, it will suffice to conduct these only for the use with the highest 13 


exposure value as determined in the calculations. If the resulting exposure estimate is safe 14 


(below ADI/ARfD), the same can be assumed for the remaining uses.  15 


However, it must be kept in mind that the formulation of the PT6 biocidal product and the 16 


formulation of the product containing the PT6 biocidal product (i.e. the cleaner, disinfectant, 17 


insecticide or detergent) influence the release of the PT6 active substance and the residue 18 


transfer into food. Particularly in cases where the calculated dietary exposures (before 19 


refinement) do not differ much, the formulation might be the discriminating factor. 20 


Therefore, if there is an indication that the actual amount of surface residue and/or residue 21 


transfer into food will be in different orders of magnitude for the different uses, studies 22 


must be performed for all uses. In certain cases, it may be possible to show that the study 23 


settings for one use are sufficient to cover the other applications. In such cases, 24 


extrapolation of study results might be possible. 25 


 26 


Worst case for dietary exposure scenarios 1, 2 and 3: The use with the highest calculated 27 


exposure value (only relevant if ADI/ARfD are exceeded) 28 


 29 


 30 


Dietary exposure scenario 4: 31 


 32 


As identified in Table 3, dietary exposure scenario 4 includes the following use category: 33 


o Industrial/Institutional Insecticides 34 


 35 


According to the Food TNsGs, a dietary risk assessment for industrial/institutional 36 


insecticides generally does not have to be performed as long as the insecticide carries 37 


appropriate use instructions on its packaging preventing contact with food/food surfaces. 38 


Therefore, it is not necessary to determine a worst case. The Food TNsGs further state that 39 


there are certain insecticide uses where contact with food surfaces is required. For such 40 


uses, the Food TNsGs require residue trials. Therefore, this paper does not apply to such 41 


uses. 42 


 43 


Worst case for dietary exposure scenario 4: Not applicable. 44 


                                                 
4
 ADI: Acceptable Daily Intake; ARfD: Acute Reference Dose 


5
 Please consult the “Guidance on Estimating Transfer of Biocidal Active Substances into Foods – non-


professional uses” (under development) for more information on possible refinement options. 
6
 ADI: Acceptable Daily Intake; ARfD: Acute Reference Dose 
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Dietary exposure scenario 5:  1 


 2 


As identified in Table 3, dietary exposure scenario 5 includes the following use category: 3 


o Industrial/Institutional Cleaners/Disinfectants 4 


 5 


According to the Food TNsGs, for scenario 5, exposure is not calculated using a model 6 


calculation. Rather, the results of rinsing/wiping trials are used to determine the need for 7 


residue studies7. If results are below the threshold levels8, dietary exposure is considered 8 


negligible and no further assessment is needed. 9 


 10 


Rinsing/wiping trials will generally only be required for the use with the highest calculated 11 


residue per unit area. This can be determined from the a.s. concentrations and the 12 


applications rates of the different products (surface cleaners and disinfectants) that contain 13 


a PT6 product. If the result of the rinsing trial for the use with the highest calculated residue 14 


per unit area is below the threshold levels, the same can be assumed for all other uses in this 15 


scenario. However, it must be kept in mind that the formulation of the PT6 product and the 16 


formulation of the product containing the PT6 product (i.e. the cleaner or disinfectant) 17 


influence the residue transfer into food. Particularly in cases where the residues per unit 18 


area do not differ much, the formulation might be the discriminating factor. In this case, 19 


rinsing studies might be needed for both uses. 20 


 21 


Worst case for dietary exposure scenario 5: The product with the highest residue of a.s. per 22 


unit area 23 


 24 


 25 


Dietary exposure scenario 6:  26 


 27 


As identified in Table 3, dietary exposure scenario 6 includes the following use categories: 28 


o Coatings 29 


o Inks 30 


o Polymer Preservation 31 


o Adhesives 32 


o Mineral Slurries 33 


 34 


According to the Food TNsGs, for scenario 6, dietary exposure is calculated using default 35 


values (for food intake, body weight and area of contact between the food contact material 36 


and the food contained within the food container) as well as the migration rate of the a.s 37 


from the food contact material which is determined experimentally for each active 38 


substance9. Food contact materials present a special case in that they can contain residues 39 


of PT6 substances from a variety of sources (e.g. from inks and adhesives; mineral slurries 40 


formulated into packaging paper; coatings; polymer dispersions made into plastic 41 


                                                 
7
 Please note that this is the current proposal in the Food TNsG which has not been finalised. If the approach in 


the Food TNsG changes (e.g. to include a calculation model prior to rinsing studies), this change will also apply 
to this document. 
8
 The threshold levels can be found in Appendix I, Table I.1, section 5.1 to the “Guidance on Estimating Transfer 


of Biocidal Active Substances into Foods – Professional Uses” (under development) 
9
 Please note that this is the current proposal in the Food TNsG which has not been finalised. If the approach in 


the Food TNsG changes (e.g. migration studies may not be required in all cases), this change will also apply to 
this document. 
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packaging). If we assume that the concentrations of the a.s. for the different uses are 1 


approximately equal (e.g. the a.s. concentration in an ink is approximately equal to the a.s. 2 


concentration in a coating), we can assume that some uses have very limited exposure 3 


compared to other uses. As a result, these uses would not be considered worst-case uses. 4 


For example, if the a.s. concentration in an ink (used on food packaging) is approximately 5 


equal to the a.s. concentration in a coating (used on food packaging), the use in ink could be 6 


disregarded because the contact surface of the ink with food is much smaller than the 7 


contact surface of the coating with food.  8 


The following use categories can be excluded from the list of worst-case exposure scenarios 9 


in dietary exposure scenario 6, because of limited exposure compared to the other uses: 10 


 11 


 Inks and Adhesives - Inks and adhesives are used in food packaging materials, but 12 


the contact surface with the food is low when compared to the contact surface with 13 


other PT6 residues (e.g. in polymer dispersions). 14 


 15 


 Mineral slurries - Mineral slurries are used in the production of food packaging. 16 


However, this results in a high dilution in the finished product. Compared to other 17 


food contact materials (e.g. those made from a preserved polymer dispersion or 18 


coated with a PT6 treated coating), the active substance concentration in the paper is 19 


assumed to be low. As stated in the TNsG on Human Exposure, “many biocides 20 


degrade in paper-making, so in-use concentrations are lower than the nominal 21 


values”10. INERIS further informs that “for in-can preservatives (PT6), the substance is 22 


not designed for fixation onto fibres and it can be assumed that no specific fixation 23 


occurs11”. 24 


 25 


 Coatings - Coatings are used on food packaging to protect the packaging and the 26 


food, may come in direct contact with food.  27 


 28 


 Polymer dispersions – Polymer dispersions form the basis of food contact materials, 29 


and therefore come in direct contact with food.  30 


 31 


Based on these assumptions, Coatings and Polymer dispersions can be considered the worst 32 


case for scenario 6.  33 


 34 


These assumptions can only be made if the concentration of the a.s. in the preserved 35 


products is in the same order of magnitude. If the a.s. concentration in the use categories 36 


Inks, Adhesives or Mineral Slurries is much higher compared to e.g. a coating or a polymer 37 


dispersion, it cannot automatically be assumed that exposure from these categories is 38 


negligible. In this case, the amount of a.s. in the finished food contact material (e.g. the 39 


amount of a.s. from ink in relation to the packaging on which the ink is printed) should be 40 


investigated.  41 


                                                 
10


 TNsG on Human Exposure, part 2, 2002, (pp. 98, type 12.01 slimicides for paper pulp) 
11


 Institut national de l’environnement industriel et des risques (INERIS). DRC-01-255582-ECOT-CTi/VMi-
nº01DR0183.doc. Supplement to the methodology for risk evaluation of biocides: Emission scenario document 
for biocides used in paper coating and finishing (Product type 6, 7 & 9), May 2001: 
http://ihcp.jrc.ec.europa.eu/our_activities/public-
health/risk_assessment_of_Biocides/doc/ESD/ESD_PT/PT_06/PT_6_PT_7_PT_9_Paper_coating_and_finishing.
pdf/view  
 



http://ihcp.jrc.ec.europa.eu/our_activities/public-health/risk_assessment_of_Biocides/doc/ESD/ESD_PT/PT_06/PT_6_PT_7_PT_9_Paper_coating_and_finishing.pdf/view

http://ihcp.jrc.ec.europa.eu/our_activities/public-health/risk_assessment_of_Biocides/doc/ESD/ESD_PT/PT_06/PT_6_PT_7_PT_9_Paper_coating_and_finishing.pdf/view

http://ihcp.jrc.ec.europa.eu/our_activities/public-health/risk_assessment_of_Biocides/doc/ESD/ESD_PT/PT_06/PT_6_PT_7_PT_9_Paper_coating_and_finishing.pdf/view
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 1 


Worst case for dietary exposure scenario 6: Coatings and Polymer Dispersions 2 


 3 


 4 


Dietary exposure scenario 7:  5 


 6 


As identified in Table 3, dietary exposure scenario 6 includes the following use category: 7 


o Mineral Slurries 8 


 9 


In addition to food packaging, Mineral slurries can also be formulated into packaging paper 10 


for animal feed. According to the Livestock TNsG, scenario 7 is assessed by calculating the 11 


exposure of the livestock animal, which results in a statement about the relevance of human 12 


dietary exposure by consuming food from the exposed animal.  13 


 14 


PT6 residues in mineral slurries formulated into packaging paper for feed have an additional 15 


intermediate (the animal) before they reach the consumer. It can therefore be assumed that 16 


mineral slurries formulated into packaging paper for feed are covered by the assessment of 17 


packaging paper for food. In this example, mineral slurries formulated into packaging paper 18 


for food are assumed to be covered by the assessment of coatings. Therefore, mineral 19 


slurries formulated into packaging paper for feed are also covered by the assessment of 20 


coatings. Whether this assumption also applies in cases where animal-specific metabolites 21 


are formed and/or accumulation in the animal occurs, must be decided on a case-by-case 22 


basis. 23 


 24 


Worst case for scenario 7: None, because it is covered by dietary exposure scenario 6. 25 


 26 


 27 


Methodology for an example product: STEP C 28 


As a final step, the dietary risk of the worst-case use in each dietary exposure scenario is 29 


assessed. 30 


 31 


Based on the assumptions above, the following PT6-relevant uses were identified as worst-32 


case uses in this particular example taken from the HEEG opinon:  33 


 34 


Table 4 Worst-case use in each dietary exposure scenario 35 


Non-professional dietary exposure scenario: Worst-case use 


Scenarios 1, 2 and 3  
Liquid detergents, Household 
Cleaners/Disinfectants, Household Insecticides 


the use with the highest calculated exposure 
value 


Professional dietary exposure scenario: Worst-case use 


scenario 4 
Industrial/Institutional Insecticides 


none; not applicable 


scenario 5 
Industrial/Institutional Cleaners/Disinfectants 


the use with the highest calculated residue 
per unit area before rinsing 


scenarios 6 (FCM)  
Coatings, Inks, Polymer Preservation, Adhesives, 
Mineral Slurries 


coatings and polymer dispersions 


scenario 7 (feed packaging) 
Mineral slurries 


none; covered by scenario 6 
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 1 


An aggregate exposure assessment of the identified worst-case uses should be performed. 2 


However, at the moment no harmonised criteria for a quantitative aggregate exposure 3 


assessment exist at EU-level. Therefore, until agreed criteria have been established, only a 4 


qualitative aggregate assessment should be performed.   5 


 6 


Conclusion: 7 


This example illustrates how to identify the worst-case use categories for a biocidal product 8 


within PT6 in order to minimise the number of use categories for which a dietary exposure 9 


and risk assessment must be performed. The worst-case use categories presented here are 10 


specific to the particular example presented here and may well differ for PT6 products with 11 


other use patterns and use combinations. Therefore, depending on the use patterns of the 12 


products in PT6, applicants need to undertake considerations on the range of their PT6 uses 13 


which might have relevance for dietary exposure. The exposure scenario building process 14 


used to arrive at the conclusion here must be undertaken for each individual PT6 biocidal 15 


product and explained in the application for product authorisation. The example in this 16 


paper can be used as a guide. 17 


 18 


 19 
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Note to the reader


The underlying document concerns the final version of our proposal to calculate the emission from preservatives applied in paints and coatings (PT07), wood (PT08), polymerised materials (PT09), and masonry (PT10) applied in urban areas. The first version was introduced at TMII-2012, the second at TMIV-2012 where it was decides that:


· plasters are applied 4 kg/m²;


· the surface of silicone caulks in bathrooms are 0.12 m²;


· the market share is 100% unless sufficiently substantiated with tonnage data;


· no additional scenarios for suburban areas where rainwater is collected and discharged to surface water directly will be included in the current proposal


Moreover, the surface of sealants applied outdoors was lowered from 2 to 0.45 m² per house. This value was agreed during the discussion concerning tebuconazole at TMIV-2012.

Version 3 was discussed during TMII-2013 where it was decided to:


· add a remark concerning the service life of plasters which may vary among different types (DK);


· adjust the surface of silicone caulks around windows as the suggested value was based on vertical joints between houses (DK);


· add a reference to DE’s proposal for direct emission to surface water via separated sewer systems (STP bypass);


· include a reference to DE’s proposal for roof membranes;

Version 4 was discussed during TMIII-2013. Some small corrections were suggested. The current version (5) is the final version for endorsement at TMIV-2013.


Thanks to those who submitted useful comments on our draft version. Their suggestions and improvements are incorporated in the underlying document. 

.

Leaching from paints, plasters, and fillers applied in urban areas

Introduction


The current emission scenarios for (in-can) preservation of paints and coatings, wood preservatives, preservatives for fibrous and polymerised materials, and masonry preservatives consider direct exposure from a single house to adjacent soil and surface water, while preserved materials are also applied in urban areas where waste water is collected and discharged to the sewer system. Although the ESD for PT10 offers a city scenario, the emission is however calculated from the treatment of one house only, which may result in an underestimation of the actual risks. In the current document a city scenario in which the emission to the sewer system of preservatives applied in an urban environment is presented. This scenario calculates the daily emission of preservatives that are spilled during application or lost by leaching during the preserved product’s service life. Depending on the configuration of the sewer system the preservatives are discharged to the sewage treatment plant (STP), or directly to surface water and sediments in case when rain water is collected separately without being mixed with domestic, institutional, and industrial waste water. Final predicted environmental concentrations (PECs) are calculated with SimpleTreat and the Technical Guidance Document (TGD) when discharged to the STP. In case of emission to a separated sewer systems, the STP is bypassed, and effluent volumes and dilution factors must be adjusted accordingly. PECs are then estimated according to the proposal for the assessment of direct emission to surface water. Note that the city scenario only concerns downtown areas considered paved. Suburbs are not considered in this scenario as houses are usually surrounded by gardens and sewage systems meant for precipitation are not necessarily connected to an STP. 

Product authorisation requires data on leaching over the initial assessment period (30 days) and the longer assessment period (service life) to assess environmental exposure of in-can preservatives (PT06) when applied to preserve paints, plasters, joints sealants, and other building materials during storage, film preservatives (PT07), wood preservatives (PT08), fibre, leather, rubber and polymerised materials preservatives (PT09), and masonry preservatives (PT10). Especially for PT06, leaching data for all different types of paints, coatings and plasters is not always available. Therefore two methodologies are proposed: one when leaching data is available and a worst case approach that considers 100% leaching during the preserved product’s service life.


The city scenario

Normal case approach: leaching data is available


An average sewer system receives waste water from 4000 houses. However, these houses contribute differently to the environmental emission as some are recently painted or plastered and others were treated longer ago. For the recently painted houses leaching is expected to be rapid, while leaching from surfaces painted or plastered in the past is slow or even negligible. It is assumed that the ratio recently painted houses to houses painted more than 30 days ago will not change in time as it is unlikely that all houses are painted or plastered simultaneously. For example, the leaching rate of an active substance from a paint will change from fast to slow when a house was painted 30 days ago, but will be replaced by another house for which repainting was necessary as the paint reached the end of its service life.In an ideal situation leaching data from long-term (field) studies are available from which a leaching rate (for PT08) or cumulative leaching (input for PT10) for the initial (30 days) and the longer (service life) assessment period can be derived. 

The proposed city scenario strongly depends on parameters for which little knowledge is available yet. For the city scenario the following defaults are advised :


· a service life of:


· 5 years for paints (which is also proposed in the revised ESD for wood preservatives) and sealants around windows and doors outside;


· 10 years for indoor fillers (sealants);


· 25 years for outdoor joint fillers and outdoor façade plasters;


· products holding the specific preservative is applied on all houses in a city (fhouse = 1.0). These value may be reduced when sufficiently substantiated with tonnage data;


· the surface of:


· a standard house is 125 m² (default for wood preservatives);


· joint fillers applied between bricks per house of 125 m² is 35 m² (see appendix);

· exterior windows frames and doors is 5.57 m² per house

· sealants around windows and doors on a standard house is 0.31 m²;


· joint fillers between tiles in the wet area of bathrooms is 0.24 m²;


· sealants in bathrooms is 0.12 m².

Relevant values for roof membranes are found in the proposal for the emission from roof membranes which was discussed at TMII-2013. Considering this, the daily emission to an STP can be estimated by using the formulas and defaults as proposed below.
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where:


· Nhouse,initial
number of houses in a city recently treated (-);


· Nhouse,longer
number of houses in a city treated more than 30 days ago (-);


· Tinitial
time for the initial assessment period (30 d);


· Tlonger
time for the longer assessment period (d) (remaining service life, see Table 1);


· Tservice life
service life (d) (see Table 1)

· Nhouse
number of houses in a city (4000);


· fhouse
fraction of the houses on which paints, plasters, or fillers are applied (market share = 1.0);


· Elocal
daily emission to the sewer (kg/d);


· Qleach,time1
cumulative leaching over 30 days (kg/m²);

· Qleach,time2
cumulative leaching over service life minus 30 days (kg/m²);

· AREA
area of the treated surface per house (m², see Table 1).

When applying the previously proposed defaults and formulas the daily emission to the sewer can be calculated by using the ratio of houses recently treated (<30 days) or treated more than 30 days ago, based on the service life of the product. These ratios are summarised in Table 1.


Table 1. Service life and number of houses that contributes to leaching for the situation when both initial and longer assessment period leaching data is available.

		application

		service life (d) (Tservice life)

		area (m²) (AREA)

		time over which leaching is calculated (days)

		number of houses from which the actives are leaching (-)



		

		

		

		initial


(Tinitial)

		longer


(Tlonger)

		initial


(Nhouses, initial)

		longer (Nhouses, longer)



		Indoor applications



		joint fillers (bathroom)

		3650

		0.24

		30

		3620

		33

		3968



		sealants (bathroom)

		3650

		0.12

		30

		3620

		33

		3968



		Outdoor applications



		paints applied on façade

		1825

		125

		30

		1795

		66

		1934



		paints applied on window and door frames, and doors

		1825

		5.571

		30

		1795

		66

		1934



		plasters applied on façades outdoors 

		9125

		125

		30

		9095

		14

		1986



		joint sealants applied outdoors

		1825

		0.312

		30

		1795

		66

		1934



		joint fillers applied outdoors

		9125

		35

		30

		9095

		14

		1986



		roof membranes

		See ‘Use-based approaches for the estimations of environmental exposure in case of roof membranes’ discussed during TMII-2013.





1
Surface taken from appendix 6 of the revised ESD for wood preservatives (window and door surfaces for a single-floor 125 m² house);

2
Surface based on window and door frame perimeters calculated from the dimensions for a single floor 125 m² house as specified in appendix 6 of the revised ESD for wood preservatives.

Worst-case approach: leaching data is lacking


However, leaching data is not always available and, therefore, emissions have to be calculated using a worst-case scenario in which 100% leaching is assumed during the product’s service life. The daily emission to the sewer is then calculated as follows:
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where:


· Nhouse,leach
number of houses that are contributing by leaching (-);


· Tservice life
service life (d, see Table 2);

· Nhouse
number of houses in a city (4000);


· fhouse
fraction of the houses on which paints, plasters, or fillers are applied (1.0, unless sufficiently substantiated with tonnage data);


· Qleach
cumulative leaching (100%) over the assessment period (kg/m²);


· AREA
area of the treated surface per house (m², see Table 2);


· Vform
volume of the product applied (m³, see Table 2);


· Fform
fraction of the active substance in product (-);

· RHOform
density of the product (kg/m³, see Table 2);


· Elocal
daily emission to the sewer (kg/d).

Note that the initial and longer assessment period are not separately assessed, because it was assumed that leaching rates for both the initial and longer assessment period are the same. Although this may underestimate leaching from recently treated objects, the total emission is likely overestimated as actual leaching rate for the longer assessment period is expected to be slower. The proposed worst case assumption assumed that leaching rates do not change in time. Table 2 summarise the proposed defaults for service life, i.e. the time over which emission should be assessed.


Table 2. Service life and amount of houses that contributes to leaching for the situation when no leaching data is available

		application

		service life (d) (Tservice life)

		area (m²)


(AREA)

		density (kg/m³) (RHOform)

		volume applied (L/m²)


(Vform)



		Indoor applications



		joint fillers (bathroom)

		3650

		0.24

		1900

		0.42



		sealants (bathroom)

		3650

		0.12

		10001

		5.88



		Outdoor applications



		paints applied on façade

		1825

		125

		1400

		0.252,3



		paints applied on window and door frames

		1825

		5.57

		1400

		0.25



		plasters applied on façades outdoors

		9125

		125

		10001

		4.0



		joint sealants applied outdoors

		1825

		0.31

		10001

		5.88



		joint fillers applied outdoors

		9125

		35

		1900

		2.8



		Roof membranes

		See ‘Use-based approaches for the estimations of environmental exposure in case of roof membranes’ discussed during TMII-2013.





1
The dose is already in kg/m². Therefore the density was set to 1000 kg/m³;

2
Two layers;

3
It was demonstrated that this value covers 85% of the paints.

Application phase


Significant release to the STP may occur during the application of a product to which preservatives are added. The daily release during application is calculated as follows:
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where:


· Elocal
daily emission to the sewer (kg/d);


· AREA
area of the treated surface per house (m², see Table 2);


· Vform
volume of the product applied (m³, see Table 2);


· Fform
fraction of the active substance in product (-);

· RHOform
density of the product (kg/m³, see Table 2);


· Fbrush
fraction of product lost during application (0.03 for professionals and 0.05 for non-professionals);

· Nhouse,applic
number of houses treated per day (see below).

The number of houses treated daily depends on the service life of the product. For paints and joint sealants having a service life of 5 years 800 houses are treated annually when assuming that the product is applied on 100% of the houses in a city. Although this may suggest that 2.2 houses are painted daily, Nhouse,applic have to be three houses per day to compensate for days that are not suitable for painting because of the temperature and/or precipitation. For all other products Nhouse, applic is one.

References


· Technical Guidance Document on Risk Assessment in support of Commission Directive 93/67/EEC on Risk Assessment for new notified substances; Commission Regulation (EC) No 1488/94 on Risk Assessment for existing substances; Directive 98/8/EC of the European Parliament and of the Council concerning the placing of biocidal products on the market. Part II. European Commission Joint Research Centre, EUR 20418 EN/2, Ispra, Italy, 2003.

· Struijs J. SimpleTreat 3.0: a model to predict the distribution and elimination of chemicals by sewage treatment plants. National Institute for Human Health and the Environment. RIVM report 719101025, Bilthoven, The Netherlands, 1996.

· Revised Emission Scenario Document for Wood Preservatives. Draft 2011. OECD Series on Emission Scenario Documents. Organisation for Economic Co-operation and Development, Paris.


· Proposal for the assessment of direct emission to surface water (PT 7, 9, 10). Proposal by DE discussed at TMII-2013.


· Use-based approaches for the estimation of environmental exposure in case of roof membranes (PT 9). Proposal by DE discussed at TMII-2013.

Appendix: The surface of joints outdoors


An average brick measures 21 × 5 cm and an average joint is 1.5 cm wide. To determine the total outdoor joint surface per house the joint fraction was calculated. Although each brick is surrounded by joints, the fraction was calculated by assuming only one horizontal joint and one vertical. This is explained in the figure below.
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The surface of an average brick is:
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and that of a joint:
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Therefore, the fraction of joints on a wall is:
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Each m² of wall contains 0.28 m² of joints and thus the total joint surface per house is:
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When assuming an average depth of 1 cm for a joint, the volume is:
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Agreed in TM I 2010

Ispra, 27/01/2010

HEEG opinion


Default protection factors for protective clothing and gloves


Introduction


The default protection factors of coveralls and gloves were discussed in TM II 2009, and it was agreed that the current situation is not sufficiently clear to provide harmonized and reliable values for risk assessment.


It was concluded that the values of default protection factors given in the TNsG on Human Exposure (June 2007) are ambiguous due to missing data that is being referred to. In this TNsG, the table on default protection factors (Table 2 on p. 19) includes the following footnote: “It is recommended to await the results of the development of guidance for Risk Management Measures (RMMs) under REACH, since for the development of ‘safe’ Exposure Scenarios, RMMs are essential, and thus their alleged protective effectiveness.” The RMM library cited has no real exposure data and is therefore not usable for the purpose foreseen in the TNsG. It has therefore not been clear whether the values presented should be used, or whether it would be better to use the old guidance of 2002.


It was agreed in TM II 2009 that the situation needs to be discussed within the HEEG, after which a proposal clarifying the situation will be brought to the TM for endorsement.

The aim of this paper is to put into logical context the default protection factors which have been included in the previously peer-reviewed TNsGs (the Technical Notes for Guidance on Human Exposure to Biocidal Products, June 2002, the User Guidance version 1 dated June 2002 and the TNsG dated 2007). It is not the intention of this paper to re-review the default protection factors which have already been peer reviewed. Nor is it the intention of this paper to link protective clothing type categories to the different protection factors or compare these default protection factors with those used to assess plant protection products. It is of note that challenges experienced by the operator during application of plant protection products, often by tractor-mounted sprayers, will differ from those posed during biocide applications (e.g. application by knapsack sprayer).  

proposal


The basis of the proposal is Table 2 (p. 19) of TNsG 2007. It was seen as a weakness that the table only gives one default protection factor value for dry cotton coveralls, in addition to the values for impermeable coveralls, gloves and minimal clothing for a non-professional. 

Using all the information available it can be concluded that several coverall subcategories can be defined with different default protection factors assigned to them. 

We concluded that current knowledge supports the default protection factors given in Table 2 of TNsG 2007, but in addition, we assigned default protection factors for double coveralls (99 % protection) and coated coveralls (90 or 80 % depending on use). All proposed values are given in Table 1 below, with references and background information on why these were chosen.

For coated coveralls, two different default protection factors are proposed because of the following considerations:


(a) Complete protection of the operator is not possible since some applied product can get around the coverall and onto the skin; for example at the wrists and the neck of the coverall. Protection thus depends on the nature of the challenge.

(b) With insecticides applied by spray, exposure will be to the spray itself and the spray mist which will be able to enter under PPE via the cuffs/neck of the coverall. 

(c) For wood preservatives, the challenge is from the coverall coming into contact with the preservative wet surface; the lack of spray mist would mean there is less substance getting under the coverall via the wrists/neck of the coverall. 


(d) Penetration of biocide through the material of the coverall. As the level of challenge increases, the efficiency of protective clothing sometimes increases (i.e. the more in-use product that lands on the coverall, the less penetrates through the coverall to the skin).


When considering the proposed values, it should be noted that the degree of protection afforded by protective clothing and gloves will be dependent on the behaviour of the operator in correctly fitting, removing and maintaining the protective clothing/gloves.

It may be necessary to change these default protection factors in the future, if/when the REACH RMM library (or other relevant data) becomes available.

Table 1. Default protection factors.

		Description

		Default Protection Factor (%)

		Source/Reference

		Notes



		No PPE, gloves or clothing which could afford protection

		0

		TNsG, January 2008, p. 27




		The TNsG informs that Tier 1 human exposure assessments ‘must not take account of exposure reduction measures such as personal protective equipment’.



		Double coveralls

		99

		TNsG 2002, Part 3, p. 60



		Usually this is for the professional spraying of antifoulants where the spraymen often wear two sets of coveralls, one over the other. In practice this is a long-sleeve, long-leg cotton coverall with a second coverall with a hood worn over the cotton coverall. With exposure to wet paint, spray mist or solvents, this outer coverall should be chemically resistant.



		Impermeable coveralls 



		95

		TNsG 2007, Table 2, p. 19


TNsG 2002, Part 2, p. 36

TNsG 2002, Part 3, p. 60

		The actual penetration figure is 4 % (TNsG 2002, Part 3, p. 60).

The protection is 95 % where a challenge is "considerable" (i.e. at or above 200 mg in-use product/minute) on the whole of the body - not including the hands (TNsG 2002, Part 2, p. 36).  

’Impermeable’ coveralls should provide a high degree of protection against heavy contamination by being relatively resistant to the penetration of the biocide through the material of which the coverall is made. 



		Coated coveralls

(coveralls designed to protect against spray contamination such as chemical protection clothing of type 6)

		90

		TNsG 2002, Part 2, p. 36


User Guidance, version 1, 2002, p. 42

		This value was used in a worked example for vacuum-pressure/double vacuum impregnation of a wood preservative.


A 90 % protection factor has been generally used for wood preservatives where the main challenge is from contact with preservative wet wood. 


Body exposure occurs mostly through the coverall material. This is usually so for PT 8, post-application exposure, but this is not necessarily the case for other PTs.



		

		80

		TNsG 2002, Part 2, p. 36 


For insecticide assessment:  TNsG 2002, Part 3, p. 71




		The protection is 80 % where a challenge is "light" (i.e. less than 200 mg in-use product/minute) on the whole of the body - not including the hands (TNsG 2002, Part 2, p. 36). 


An 80 % default protection factor has been generally used for insecticides where they are applied by spray.


Body exposure occurs through the coverall material, but may occur also through seams and at the wrist and neck. This is usually so for PT 18, exposure during application,  but other scenarios are possible for other PTs. 



		Uncoated cotton coveralls (dry)

		75

		TNsG 2007, Table 2, p. 19

		Only for dry substances. Cotton coveralls may offer little or no protection from wet substances and may lead to increased rather than reduced dermal exposure if the challenge is from a wet substance by absorbing the liquid challenge and holding it next to the skin.



		Protective gloves: For use of protective gloves, it is assumed that the worker has a good occupational hygiene approach in his/her behaviour and uses, where appropriate, gloves with long sleeves to prevent exposure via the openings around the wrists. It is also assumed that gloves are taken off carefully, without touching the outside of the contaminated gloves with bare hands.



		Protective gloves

		90


for challenges by a liquid

		TNsG 2007, Table 2, p. 19


HEEG opinion agreed at TM I 2008



		1) When potential hand exposure data are available, a factor of 10 (90 % reduction of exposure by gloves manufactured from appropriate material) can be used as a reasonable and conservative default value to convert the potential to actual hand exposure when using appropriate gloves. 

2) When only actual hand exposure data are available, it should not be attempted to convert it to potential hand exposure. The data for actual hand exposure can be used for the exposure assessment with the provision that the users will have to wear gloves. This approach needs to be followed in the case of products that cause skin irritation and/or sensitisation and warrant the wearing of gloves. 

If there is a justified need to convert actual hand exposure data to potential hand exposure (e.g. when the same scenario needs to be used for assessing a less toxic substance or no gloves can be used) a multiplication factor of 100 should be used for the conversion of actual to potential hand exposure. This multiplication factor of 100 is conservative in order to take into account uncertainties over the nature of the gloves to be worn, e.g. permeability of the glove material and glove design. In cases where there are data available in the model with respect to the use of new gloves, a lower percentile and the data on new gloves may be used. This will be a case-by-case decision.



		Protective gloves

		95

for challenges by a solid

		Draft EFSA Guidance

		



		Protective gloves – new gloves for each work shift

		95

		TNsG 2002, Part 2, p. 194

Annals of Occupational Hygiene 45 (1): 55-60, 2001 (Table 1, p. 59)

		Using new gloves reduces hand-in-glove exposure to approximately half (arithmetic mean factor of 0.52).


Therefore, for professional users where new gloves are changed at the beginning of each work shift, the default protection factor of 95 % can be used for the gloves.



		Non-professionals wearing long-sleeved shirt and trousers or skirt with shoes – no gloves worn

		50

		TNsG 2007, Table 2, p. 19


TNsG 2002, Part 2, p. 34 – Options for exposure reduction and personal protective equipment (PPE) and quoted on p. 71 of Part 3

		This is a general protection factor that is used for non-professionals applying a dry substance. This protection value can also be used for challenge by a liquid formulation where contamination is judged to be relatively light (e.g. from using an aerosol canister or application by a trigger spray).  
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HEEG opinion on an


Harmonised approach for the assessment of rodenticides (anticoagulants)


This document was prepared by DE in cooperation with HEEG. This document is non confidential and described only the results of a detailed discussion layed out in a former confidential HEEG paper agreed at TM II 2011 (confidential paper on CIRCA available).


Aim


The following paper proposes a harmonised exposure assessment of anticoagulants (grain bait, wax blocks) based on Chambers et al. [1]. This paper focuses on professional use of rodenticides only.


Introduction


Comparing the assessment of rodenticides with anticoagulants as active substance, it is obvious that member states (MS) use the same exposure study in a different way. The interpretation of a study of Chambers et al [1] has varied among MSs. The original measurements of inhalation and dermal exposure are not published due to data protection.


This paper is a follow-up discussion of the agreed number of manipulations (TM III/10). The following agreed figures are included in the proposal:


Table 1: Agreed number of manipulation for professional use


		Type of bait

		Number of loadings of e.g. bait stations per day and person


(application phase)

		Number of cleaning e.g. bait stations1), 2) per day and person (post-application phase)



		Loose grain, pellets, granules

		63

		16



		Wax block / Paste bait in sachets

		60

		15



		Paste bait in cartridges

		11

		3





1) 20 % of the number of manipulations per day and person


2) For the application of rodenticides in sewage system no cleaning phase have to be assumed

1.
Assessment of grain baits


Grain baits are loose grain, pellets or granules. These different types of loose grain are assessed with the Chambers study as agreed at TM III 06. In the following section the wording ‘grain bait’ is used for loose grain bait, pellets and granules.


The following phases of application can be assessed using the Chambers study [1]


1.1
Mixing & loading - Decanting of grain bait

For package sizes over 10 kg of grain bait a decanting of 3 kg grain bait from a package size over 10 kg into a bucket is assumed. The resulting potential dermal exposure is assessed as follows:


1) For the assessment of 1 to 4 decanting times the value 93.0 mg b.p. / 3 kg decanted grain bait for potential hand exposure is recommended.


2) For the assessment of more than 4 decanting timesthe value 52.3 mg b.p. / 3 kg decanted grain bait for potential hand exposure is recommended.


To assess the number of decantings it is necessary to calculate the applied amount of grain bait. To calculate the daily applied amount the number of manipulations and the type of target species (rat or mouse) should be take account. The used amount per bait station is product specific and recommended by the producer depending on the type of rodent and the efficacy of the product (e.g. rat: 100 - 200 g bait, mice: 10 - 30 g bait). 


The following calculation is recommended, taking into account both the number of manipulations and the amount used. 


Example calculation


63 times of manipulations (see Table 1) of grain bait against rats with 200 g grain bait per bait station is assumed. The resulting used amount per day is 12.6 kg grain bait/day. To assess the potential dermal exposure during decanting phase the total amount of 12.6 kg should be included as follows:
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The only relevant inhalation exposure is determined during decanting of loose grain. 


The air concentration is assessed as 9.62 mg b.p./m3. The internal exposure value is calculated taking into account the duration of decanting. The duration of decanting and waiting period is assumed to be 3 min. per 3 kg grain bait.


Example calculation

Taking into account the agreed number of 63 manipulations and the recommended dose of bait (e.g. 200 g grain bait per bait station), the resulting bait amount is 12.6 kg grain bait. Approximately 5 times decanting of 3 kg bait is necessary with an assumed duration of 15 min. The duration of 15 min. is assumed for the calculation of the internal exposure.

1.2
Application - Loading and placing bait boxes 

Grain bait from a 10 L bucket is placed using a plastic scoop. The resulting potential dermal exposure is assessed as follows:


1) For the assessment of up to 4 applications the value 3.57 mg b.p. per manipulation for potential hand exposure is recommended.


2) For the assessment of more than 4 manipulations (the agreed number is 63 manipulations in professional use) the value 2.04 mg b.p. per manipulation for potential hand exposure is recommended.

Example calculation

The recommended value for potential dermal exposure is 2.04 mg b.p. per manipulation. Taking into account the agreed number of 63 manipulations (see Table 1) the resulting potential dermal exposure of professionals for the application phase is 128.5 mg b.p. 


Inhalation exposure is assessed as negligible.


1.3
Post-application - Cleaning of bait boxes 

The operator emptied a loaded bait station containing with grain bait into a 10 L bucket. The resulting potential dermal exposure is assessed as follows:


1) For the assessment of 1 to 4 cleanings the value 4.52 mg b.p. per manipulation for potential hand exposure is recommended.


2) For the assessment of more than 4 cleanings (the agreed number is 16 cleanings in professional use) the value 3.79 mg b.p. per manipulation for potential hand exposure is recommended.


Example calculation

Taking into account the agreed number of 16 (see Table 1) the resulting potential dermal exposure of professionals for the post-application phase is 60.6 mg b.p. As for the application phase, the amount of disposed bait is not taken into account.


Inhalation exposure is assessed as negligible.


2.
Block bait

General issue: The data [1] determined for ‘wax blocks’ can be used for ‘paste bait in sachet’ as the handling and characteristics of these products are comparable. This was agreed at TM III 06. In the following section the wording ‘block bait’ is used for wax block or paste bait in sachet.


2.1 
Mixing and loading phase

Not applicable for ready-to-use block baits.


2.2 
Application phase – Securing blocks into bait stations

The Chambers study [1] determined the following scenario: securing of 5 compressed wax blocks (each 20 g, in total 100 g bait per box) into a bait station by pushing bait mounting pegs in the stations through holes in wax blocks. 


The proposed value of 27.79 mg b.p. for potential hand exposure is valid for loading of one bait box with block bait.


The resulting potential dermal hand exposure value of 27.79 mg b.p. is valid for 5 contacts and one manipulation (e.g. one loading of bait box). If a lower number of bait blocks per bait station is needed, the respective number of contacts should be taken into account (see example calculation).

Example calculation

1) 5 bait blocks (each 20 g) per bait station is recommended by the producer. For the resulting potential dermal exposure of application-phase the agreed number of 60 manipulations (see Table 1) should be taken into account. For the application-phase the resulting potential dermal exposure is  


27.79 mg b.p. x 60 = 1667.4 mg b.p.

2) 1 bait block  (200 g) per bait station is recommended by the producer. Taking the one contact and the agreed number of 60 manipulations into account the resulting potential dermal exposure is  


(27.79 mg b.p. / 5 contacts) x 60 = 333.5 mg b.p.


Inhalation exposure is not expected.


1.2.3 
Post-application phase – Clean-up and disposal of partly consumed bait blocks

The Chambers study [1] determined the following scenario: emptied a loaded bait station by sliding the wax block off the mounting pegs into a 10 L plastic bucket. The recommended value of 5.7 mg b.p. for potential hand exposure is valid for the cleaning of one bait box. During the disposal phase the same level of contact occurs when sliding the blocks from the mounting pegs or overturning the bait box to empty it. Therefore the number of disposed blocks per bait box are not considered for this phase.

Example calculation

For the resulting potential dermal exposure of post-application-phase the agreed number of 15 manipulations (see Table 1) should be taken into account. For the post-application phase the resulting potential dermal exposure is 85.5 mg b.p. The size of one bait block is ignored and the figure is valid for different sized blocks (e.g. 10 g, 100 g) as already proposed for the application phase.


Inhalation exposure is not expected.


Summary Tables

GRAIN BAITS (loose grain, pellets, granules) – summary of proposal

		

		Inhalation

		Dermal

		Dermal



		

		75th Percentile


[mg b.p./m3]

		75th Percentile for 1-4 man.


[mg b.p. per manipulation]

		75th Percentile for >4 man.


[mg b.p. per manipulation]



		Decanting 3 kg loose grain bait.

		9.62 1)

		93.01


 (per 3 kg decanted grain bait)

		52.34


 (per 3 kg decanted grain bait)



		Loading bait boxes - each manipulation consists of scooping bait material, filling bait point and placing it

		-

		3.57

		2.04



		Cleaning up of bait boxes and disposing of unwanted loose grain bait.

		-

		4.52

		3.79





1) Measurement result not 8 h TWA


BLOCK BAIT (wax blocks, paste in sachet) – summary of proposal

		

		Inhalation

		Dermal



		

		75th Percentile


[mg/m3]

		75th Percentile


[mg b.p. per manipulation]



		Loading bait boxes - placing of 5 blocks into a bait station

		-

		27.79 



		Cleaning up emptying of loaded bait stations, sliding the blocks off into a bucket

		-

		5.70 





References

[1] J.G. Chambers, P.J. Snowdon “Study to determine potential exposure to operators during simulated use of anticoagulant rodenticide baits”. Synergy Laboratories Limited, Thaxted, UK, laboratory report number SYN/1302, 8 March 2004 Sponsor CEFIC/EBPF Rodenticides Data Development Group (unpublished, data protection)
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HEEG Opinion on the assessment of 
Potential & Actual Hand Exposure 
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1) Background 


 


The discussion on potential exposure of professionals handling wood preservatives was 
initiated at TMI07 based on a document prepared by DE. The item was discussed also at 
TMII07 and TMIII07 but no agreement was reached on how to assess potential hand 
exposure when there is data available from actual hand exposure (measured underneath 
protective gloves). 


In one occasion, during the assessment of potential hand exposure for one wood 
preservative, the SAIC (or CEB) method was used to bridge the data gap using literature 
data for deposition of product on skin. According to this method, data from immersion of 
hands into liquids of different viscosity is used.  


It has now been identified that the conversion of potential hand exposure to actual hand 
exposure and vice versa is not a product type specific issue but applies to all product 
types. 


Therefore the Human Exposure Expert Group was asked to prepare a paper in order to 
have one harmonised approach on this issue regarding the use of default values for 
exposure reduction when gloves are used, that will be used in the Competent Authority 
Reports. 


 


2) Opinion of the HEEG 


 


When performing dermal exposure assessment two cases can be identified with respect to 
the data available: 


a) Data on potential hand exposure is available 


b) Only data on actual hand exposure (measured underneath protective gloves)  
is available 


The Human Exposure Expert Group discussed how the potential hand exposure should be 
assessed depending on the availability of data. In general reduction of exposure with the 
use of gloves is between 90-99% (1-10% penetration through gloves). 


 


 







 


 2


a) It has been agreed that when potential hand exposure data are available a factor 
of 10 (90% reduction of exposure by gloves manufactured from appropriate 
material1) can be used as a reasonable and conservative default value to convert 
the potential to actual hand exposure when using appropriate gloves (the type of 
gloves is not taken into account) (divided by 10). In many cases it is also assumed 
that the worker has a good occupational hygiene approach in his behaviour and 
uses gloves with long sleeves, where appropriate, to prevent exposure via the 
openings around the wrists. It is also assumed that taking off the gloves is done 
carefully without touching the outside of the contaminated gloves with bare hands. 


b) In the case that only actual hand exposure data are available, in general, it should 
not be attempted to convert it to potential hand exposure. The data for actual hand 
exposure can be used for the exposure assessment with the provision that the users 
will have to wear gloves. This approach needs to be followed in the case of 
products that cause skin irritation and/or sensitisation and warrant the wearing of 
gloves. Provided that there is sufficient justification, if actual hand exposure data 
needs to be converted to potential hand exposure (e.g. when actual hand exposure 
data is available and the same scenario needs to be used for the assessment of a 
less toxic substance or no gloves can be used) a multiplication factor of 100 should 
be used for the conversion of actual to potential hand exposure.  
In case there is data available in the model with respect to the use of new gloves, a 
lower percentile and the data on new gloves may be used. This will be a case by 
case decision. 


Different factors are assumed in order to keep a conservative approach in the two 
directions of estimation (potential to actual or actual to potential). The factor of 10 (in 
section (a) corresponds to 90% protection by gloves whereas the factor of 100 (in section 
(b) correponds to 99% protection.  


c) With respect to bridging data gap using literature data for deposition of product on 
skin: the SAIC (or CEB) method, the HEEG agreed that this method of assessing 
potential hand exposure has certain disadvantages and therefore should not be used 
for the conversion of actual hand exposure to potential hand exposure: 


• The method is a very conservative approach based on limited data. The 
method is integrated in the dermal exposure assessment of EASE and has 
proven to be over conservative and unrelated to real exposures.  


• The method is only valid for liquids 


• By using this method the model needs to be changed and therefore follow a 
different approach for the assessment of hand and body exposure 


• The assessment of the deposit rate (data ranges between 1-14 mg/cm2 skin) 
is always a case by case decision based on expert judgment. 


 


 


 
 
 
 
 


                                                 
1 Default value found in TNsG on human exposure version 2 page 20. 
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HEEG OPINION


on the paper by Links et al. 2007 


on occupational exposure during application and removal of antifouling paints

Introduction


A paper on occupational exposure during application (spraying and rolling) and removal of antifouling paints (sand blasting) was published in 2007 (Links, I. et al. 2007, Occupational Exposure During Application and Removal of Antifouling Paints. Ann. Occup. Hyg., Vol. 51, No. 2, pp. 207–218). The paper presents exposure measurements from a field study in seven boat yards and three dockyards in the Netherlands and includes a total of 54 datasets. Potential and actual hand and body exposure was measured in the study using a whole body method (OECD, 1997), and inhalation exposure was measured using personal air sampling. 

The study provides useful additional information on occupational exposure during application and removal of antifouling paint to what is given in the TNsG on human exposure (2002 and 2007), especially so for scenarios not covered in the TNsG (i.e. sand blasting and grit filling). 


A HEEG opinion on the paper was prepared by UK after a pre HEEG consultation involving some HEEG members and other consultees and presented and endorsed at TM I 2012. In the opinion HEEG appointed group(s) were proposed set up to: 

1. determine the exposure values to be used for assessment of professionals applying antifouling by roller. The relative time duration spent on brushing and rolling might also be addressed (for assessment of the combined task of rolling/brushing).

2. devise a human exposure model combining the OECD ESD data and exposure data from Links for the professional paint removal scenario  (with, if necessary, data from the User Guidance Spray Model 3). 


3. assess the suitability of the data on exposure of grit-fillers and to evaluate what PPE is appropriate for these professionals.

After the HEEG opinion was endorsed, the raw data from the Links study was made available, and forwarded to the ones responsible for BEAT for a possible inclusion in the BEAT database. Nick Warren from the Health and Safety Laboratory in UK performed a preliminary analysis of the provided data. Unfortunately, the provided data could not be incorporated in BEAT without further information on the individual measurements and the density of the products. Further efforts will be made to get access to the missing information. 

A discussion on the field study took place at the HEEG workshop in October 2012. The main focus was the task given to the HEEG appointed subgroups. However, all exposure scenarios included in the Links study were discussed, and recommendations on the use of the data were given. 


The relevant exposure scenarios for application and removal of antifouling paint are discussed below.


Application of antifouling paint by spraying

Professionals apply antifouling paint to vessels by airless spraying. The contamination of the operator is expected to mainly result from exposure to the paint aerosol, but some contact with painted surfaces will occur. The proximity to the coated surface and the degree of confinement of the job will highly influence the exposure. 


The Links’ paper addresses professional application of antifouling paint by air-less sprayer in three dockyards.  During the study all entrances to the dockyard were closed, fresh air was supplied and contaminated air removed by mechanical ventilation (enclosed situation with restricted access). To be able to reach the higher parts of the ship, an automated tower wagon was used, which the paint sprayer maneuvered himself. Overhead spraying occurred regularly when the paint sprayer was standing on the floor, spraying the lower sides of the boat. The paint sprayer was assisted by a worker on the floor.

The Links data give significantly lower values for dermal exposure compared to the surveys included in the Spraying model 3 in the TNsG on human exposure 2002 (Dermal exposure to non-agricultural pesticides. HSE guidance document EH74/3, included in BEAT as the data set "Antifoulant spraying"), but not outside the range. 

In addition to the exposure data included in the TNsG 2002, exposure data from a paper from 2004 is included in BEAT (Hughson G.W. and Aitken R.J.  (2004). Determination of Dermal Exposures During Mixing, Spraying and Wiping Activities. Annals of Occupational Hygiene (48) 245-256. Data set: "Antifoulant paint spraying (IOM)"). In the publication, dermal exposure measurements collected as part of RISKOFDERM from a single dockyard in which a large naval ship was undergoing a refit are presented (potential body and hand exposure only). The spray operators worked from scaffoldings covered by polythene screens erected alongside the ship (creating relatively enclosed compartments and thereby probably increasing the exposure). 

HEEG considers:

· As a conservative approach and in agreement with the decision to use the old guidance document (TNsG 2002/User guidance) to assess active substances on list 1 and 2, it was [provisionally] agreed to use the Spraying model 3 (HSE data) for assessment of exposure to spray painters (HEEG opinion accepted at TM I 2012). 


· However, after a thorough evaluation of all available data, the HEEG recommends to pool the available data sets to get one larger set of measurements for spray painting of antifouling paint (the Links data, the HSE surveys and Hughson and Aitken (IOM)). A prerequisite for pooling all three data sets is that sufficient information on the individual measurements in the Links study can be provided.


[The somewhat different definition of potential exposure in the Links study compared to the one normally used should be given considerations, i.e. potential dermal exposure being defined as the combined exposure from both inner and outer dosimeters].   


Application by brushing and rolling


Professionals apply antifouling paint to vessels mainly by spray application. However, in some situations brush or roller could be used, e.g. when spots on the surface have been insufficiently sprayed, paint have been mechanically scraped off in small areas (by fenders or other physical objects that have been in contact with the surface) or where there is a need for a certain degree of accuracy (like marking up the horizontal line signifying the shift in the paint system between that below the waterline compared to the different paint system above the waterline).


The Link's paper addresses professional application of antifouling paint by roller to boats in large halls, generally enclosed or with partition walls (open or half open setting). For the rolling scenario both mixing/loading and application were included in the same measurements. Depending on the type of the boat (and scaffold) the worker worked partly underneath the boat, often kneeling down.


The Consumer product painting model 4 from the TNsG on human exposure 2002 (Garrod et al. 2000, Annals of Occupational Hygiene (44) 421-426, included in BEAT as the data set "Amateur Antifoulant brushing") addresses application of antifouling paint by brush and roller outdoor by non-professionals. The measured potential hand exposure was high compared to body and inhalation exposure.  The application rate was approximately half the one in the study by Links (45ml/min versus 100ml/min). 


A somewhat higher body and inhalation exposure was measured in the former than the latter study/survey. The most striking difference between the two data sets was however the much lower actual hand exposure values (exposure measured under the gloves) measured in the Links study than in the Garrod survey (more than two orders of magnitude difference between the estimated GM for the two data sets). Whereas nitrile rubber gloves were used by the professionals included in the study by Links, rudimentary/ household gloves were used by the non-professionals included in the Garrod survey. Hence, the measured actual hand exposure for the amateurs is not representative for exposure to professionals wearing appropriate chemical protective gloves. Only two measurements are available for potential hand exposure in the Garrod survey. 


A very simple survey was conducted by Sweden in 2012 to investigate the relative time duration spent on the two tasks of rolling and brushing. Four different ship yards were asked about the use of brush and roller application of antifoulants. They all estimated that of the time spent on brushing/rolling, approximately 10% was spent painting with brush and 90% of the time was used for roller painting. 


As for the exposure to paint products applied by brush and roller, the difference between brush and roller application is considered negligible in ConsExpo (cf. Paint Products facts Sheet, 1.4.2).

HEEG considers: 

· It was [provisionally] agreed by HEEG, as a conservative approach, to use the Links study for assessment of exposure to professional roller painting only, but not for brush painting (neither application by professionals nor non-professionals) since only application by roller was measured in the study (HEEG opinion  accepted at TM I 2012). Thus, for brush or combined brush/roller painting, use of the Consumer product painting model 4 was recommended. 

However, after an evaluation of all data, including the provided raw data from the Links study, the HEEG considers that the exposure data from the Links study could be used for assessment of exposure during professional application of antifouling paint by roller as well as for the combined task of application of paint by brush and roller.


· In the published report from Links et al. the AM, GM and 90th percentile exposure values are given as well as the range.  Access to the raw data allows for calculating of 75th percentile exposure values, which are recommended as indicative exposure values for the specific data set.

As for exposure to non-professionals during application of antifouling paint, the Consumer product painting model 4 should be used; using the exposure value for potential hand exposure (deposition on the outside of gloves for assessment where gloves are not worn) and the actual hand exposure (deposition inside of gloves for assessment where gloves are worn); as decided at TMIII 2011. For body exposure, the corrected value (cf. HEEG opinion endorsed at TMII08) should be used; the inhalation exposure should also be taken into account. 

Assistant workers (ancillary workers and potmen)


During spray application, the spray painters are usually assisted by workers who prepare the antifoulant and ensure the continuous supply of paint to the high pressure pump (potmen) and others that are responsible for general assistance e.g. by keeping paint lines free and maneuvring the platform (ancillary worker/lineman).


The exposure of the assistant workers differs somewhat from the exposure of the painter. There may be an element of contact with over-spray, but a major contribution to exposure will arise from contact with contaminated surfaces (especially relevant for potmen for which the mixing station might be remote from the area being painted). 

There are no models available in the TNsG on human exposure (2002) to assess exposure to ancillary workers/linemen. As for the task of the potman, the Mixing and loading model 6 in the TNsG on human exposure gives exposure data (Dermal exposure to non-agricultural pesticides. HSE guidance document EH74/3, included in BEAT as the data set "Antifoulant potman". A dataset for ancillary workers is also included based on the HSE data, "Ancillary Antifoulant Tasks").


In addition to the exposure data included in the TNsG 2002, exposure data from a paper from 2004 is included in BEAT giving exposure data for both ancillary workers and potmen (Hughson G.W. and Aitken R.J.  (2004). Determination of Dermal Exposures During Mixing, Spraying and Wiping Activities. Annals of Occupational Hygiene (48) 245-256. Data sets: "Antifoulant potman (IOM)" and "Antifoulant spraying (lineman)"). Potential body and hand exposure was measured. The overall conclusion in the publication was that there were no significant differences in the hand and whole body exposures for paint sprayers and ancillary workers. 


The Link's paper addresses exposure to assistant workers located on the floor, in the vicinity of the paint sprayer. According to Links et al., these workers concurrently carried out the tasks of potmen and ancillary workers. 

HEEG considers:

· As the assistant workers seemed to have the combined task of paint filling (pot man) and general assistance (ancillary worker), the data cannot be easily used for assessment of the individual tasks of potmen or ancillary worker.  Hence, exposure data included in the existing guidance documents (TNsG 2002/User guidance or BEAT) will have to be used. 

· As for exposure to ancillary workers, working in the vicinity of the spray painter, the exposure is considered to be no higher than the exposure to the paint sprayer. Hence, an assumption could be made that the exposure is covered by the exposure data for the spray painter (a prerequisite for using actual exposure data being that the same PPE is assumed used).


Paint removal (sand blasting)


Expired coating is removed totally or partially from the vessel using abrasive media and/ or high-pressure water washing equipment. A worst case scenario for paint removal assumes a total removal of the antifouling coating down to the bare metal of the ship. 

Following the in service period, the concentration of active ingredient within the remaining antifouling paint to be removed has decreased relative to fresh paint, i.e. the active ingredient has leached out of the paint. There will be a lower concentration of active ingredient near the paint surface compared to the paint closer to the hull of the vessel. This has been accounted for in the OECD emission scenario document (ESD) for Antifouling Products. 

An outer layer, consisting of exhausted paint, can be removed by high pressure water washing. This layer will according to the ESD contain 5 % of the original concentration of a.i. (in dry paint) and constitutes 2/3 of the paint layer left when docking. The inner layer must be removed by abrasion techniques and contains 90 % of the original concentration of a.i. (assuming that 10 % of the total amount of active ingredient initially present in the paint is available for removal at the end of the lifetime of the paint), cf. agreed proposal for revision of the ESD; TMI2012-TOX-item 7e-Fai old paint and human health exposure assessment PT21.pdf.

Depending on which technique for removal of paint is assessed (high pressure water washing or abrasive blasting) the relevant fractions of a.i. should be used in the exposure calculations.

An illustration of the amount of a.i. in the different layers in antifouling paint can be found below:   
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Figure 1: Illustration of the thickness and the concentrations of a.i. in different layers of antifouling paint at different points in time. (T=1 in the above figure represents a moment in time during service-life where 50 % of the non-depleted paint is still remaining.)


(Ref: TMI2012-TOX-item 7e-Fai old paint and human health exposure assessment PT21.pdf)

There are no models available in the TNsG on human exposure (2002 or 2007) to assess operator exposure during paint removal. 

In lack of more appropriate data, exposure parameters from the high-pressure spraying model (spraying model 3, TNsG 2002)  were proposed to be used for the assessment of exposure to operators during paint removal in the TNsG 2002 (part 3, section 7.3; only inhalation exposure taken into account, using the 95th percentile value). The underlying assumption for use of the spraying model is that exposure to the high pressure sprayed medium, whether it is paint or a slurry of paint particles in water-grit, is equal. However, as opposed to the spray mist produced during spray application (which is considered to consist of  paint only), the spray medium produced during removal is a suspension consisting of paint dust particles and spray water (and grit if sand blasting). Furthermore, the active ingredient content is reduced in removed paint layers relative to fresh paint. 


The publication by Links et al. from 2007 is the only available source of exposure data for the process of paint removal (i.e. sand blasting). The sand blasters used a mixture of water and grit under high pressure to remove old paint layers; the water-grit ratio being adjusted by an assistant (see separate scenario). The sandblaster worked partly in uncomfortable position and sometimes sprayed overhead. 


Exposure data from the Links study might be combined with estimates from OECD ESD on remaining fraction of a.i. in removed paint layer to estimate exposure during paint removal: 


· The concentration of a.i. in old paint to be removed for the specific product is estimated using the assumptions in OECD ESD. From the publication by Links et al. it is not possible to deduce whether the exhausted outer layer was already removed by hydroblasting before sand blasting took place (leaving only the innermost layer to be removed). As a conservative estimate, it might be assumed that the removed paint consisted of only the innermost layer (containing 90% of the original concentration of a.i in dry paint). 


· The measured exposure in the Links study (expressed as a.i. per time duration or m3) is converted to old paint equivalents using the measured average concentration of a.i. in collected old paint layers (10.8 % w/w, page 214 of Links paper). 

The time duration specified for paint removal is 8 hours in the TNsG 2002 (part 3, section 7.3). In the use pattern database in the TNsG of 2007 however, no estimate of time duration is given for the process. The duration of sand blasting varied between 71 to 196 minutes in the field study performed by Links et al. 

HEEG considers:

· The exposure data from Links et al. should be given preference to the spraying model 3 from TNsG for assessing exposure to paint removal by sand blasting. 


· In the publication, only AM/GM and the 90th percentile values are available. A 75th percentile value could be calculated assuming a log normal distribution of the data. (If further information on the individual measurements can be provided, the individual measurements should be used in establishing the 75th percentile value). 

· The average concentration of a.i. in collected old paint layers is recommended used for converting the exposure load into old paint equivalents (if access to individual records does not open op for a direct comparison of exposure load (expressed as amount of a.i.) and a specific concentration of a.i. in collected paint layers). 

· In lack of specific information on whether the exhausted outer layer was already removed by hydroblasting before sand blasting took place (leaving only the innermost layer to be removed), the removed paint layer is assumed to consists of only the innermost layer containing 90 % of the original concentration of a.i. as a worst case assumption. A refinement might be possible if further information is possible to retrieve from TNO.  


· It seems reasonable to assume the same time duration for the task of sand blasting as for paint spraying i.e.180 minutes.

Grit filling


Grit fillers (or assistant sand blasting) fill the sand blasting machine with a ratio of water and grit according to the directions of the sand blaster. The grit may either be new grit from paper bags or used grit (recycled during the task) which may be contaminated. It is unknown whether or not recycled grit is used for other tasks as well. 


The scenario description according to Links et al.: “During sand blasting the grit filler/assistant stays close (within 10 m) to the sand blaster and may therefore also be exposed. The assistant was responsible for monitoring the grit and water supply to the kettle and air to the tower wagon. The fillers usually wore a Tyvek coverall, a plastic helmet, a white mouth mask and rubber coated cotton protective gloves.”

In the study by Links et al. 2007 exposure measurements for grit fillers were presented. Noteworthy is that for the grit fillers, except for the hands, only potential dermal exposure was measured and not the actual exposure. Furthermore it is noted that the personal protection of the grit filler differs from the sand blasters, regarding head (respiratory), hand and arm protection. 


It is noted that, although the Links paper contains only data on three subjects, at present these are the only data that are available. It is noted that the data for the grit fillers show consistently two data points in close proximity and one data point that is much higher than the other two, for the inhalation exposure loading and dermal potential exposure loading, respectively (see the copied tables from Links et al. 2007). Based on the information given in the Links et al. paper, it is not possible to state if the much higher values are outliers or not. The HEEG is of the opinion that since there is no other data on grit fillers, the Links et al. data should be explored to its fullest possible. Therefore it is suggested that these data be assessed for its suitability. To do a suitability assessment, it is necessary to have access to the raw data of the Links et al. study in order to evaluate the entire sand blasting activity. It is hypothesized that the exposure of grit fillers can be correlated to the exposure of the sand blaster the grit filler is assisting. If we are able to establish whether there is a correlation between a) the concentration in the layers that have been removed, b) the exposure of the sandblasters (n=9) and c) the exposure to the grit fillers (n=3), the combined data may be useful to determine which exposure values and uncertainty factors can be used for grit fillers, despite the low number of actual measurements for this group. 


The raw data was requested and obtained from TNO who performed the study. After a first observation of the raw data from the Links study, it seems that the data for the grit fillers were not linked to the data of sand blasters based on the dates of sampling. It also appears that not all data are presented in the files send by TNO. Exposure data of one grit filler was provided to us, while it is noted in the paper and TNO files that the exposure of three grit fillers was measured. With the available data for one person and the improbability of simultaneous measurements, a possible correlation cannot be studied. 


HEEG considers:

· Based on the above, the HEEG is of the opinion that since there is no other exposure information on grit fillers, the maximum exposure levels (inhalation exposure loading and dermal exposure loading) found for grit fillers may be used as a first tier approach until any further data is presented on possible correlations. 


Exposure values to be used:


Inhalation exposure loading: 
3.87 mg a.i./m3

Dermal exposure loading: 
433 mg a.i./h (body, potential exposure)


497 mg a.i./h (hands, potential exposure) 


6.49 mg a.i./h (hands, actual exposure)


· If a higher tier for the dermal exposure is warranted, then the exposure assessor may use the sand blaster data, under the assumption that the exposure of the grit filler is not higher than for the sand blaster. A prerequisite for use of actual exposure values is that the grit filler is equally or better protected by PPEs than the sand blaster.

· To estimate the exposure to an active ingredient in a specific antifouling paint, the same approach as given for the sand blaster should be used; i.e. converting the measured amount of a.i. to old paint equivalents and using the estimated remaining fraction of a.i. in old paint versus new paint in OECD ESD (see paint removal scenario).


[image: image4.png]Table 4. Summary inhalation exposure to dichlofluanid (DCF) and copper (Cu)

Scenario Sampling (N) Inhalation exposure loading (mg m > a.s.)  Inhalation exposure loading
(mg paint per m’)
AM (range) GM GSD 90th AM (range) GM GSD 90th
percentile percentile

Rolling (DCF)  7-hole 001 (0004-003) 001 19 003 01200403 010 19 028

sampler (15)

10M(15)  0.14 (0007-040) 008 32 031 148 (0.077-428) 091 32 336
Spraying (Cu) I0M(12) 3.0 (026903) 210 2.6 546 828 (0.65-2383) 582 27 146
Paint filling (Cu) ~ 10M (10)  1.02 (0.12-247) 065 29 245 290 (030-793) 183 29 7.8
Sand blasting (Cu) PAS6 (12)  0.82 (0.04-185) 046 39 165 # # % #
Grit filling (Cu) ~ PAS6 (3)  1.37 e oncone # # % #

(0.10,0.13, 387)

nc, not calculated; #, not relevant, since paint is not applied during sand blasting and grit filling.

Table 5. Summary table dermal body exposure loading (minus hands) (mg active substance per hour)

Scenario N Potential exposure loading “Actual exposure loading
(mg active substance per hour) (mg active substance per hour)
AM (range) GM  GSD  90th AM (range) GM  GSD  90th
percentile percentile
Rolling (DCF) 15 267(1-583) 218 21 468 095 (00865 25 35 236
Spraying (Cu) 12 272(025-1046) 182 27 564 9.6 (19237) 71 21 213
Paint filling (Cu) 10 631 (73-1860) 371 31 1650 nm am  om oom
Sand blasting (Cu) 12 33** (61-106) 22 26 106 42(14-143) 33 20 848
Grit filling (Cu) 3 M9@8.433) m ne nm nm_ nom_ nm
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Appendix

Example calculation – paint removal by sand blasting 


		

		Primary Exposure Estimate



		 

		Value 

		Units



		 

		Tier 1

		Tier 2

		 



		Paint stripping

		 

		 

		 



		A.i. in wet paint (product specific parameter)

		2

		2

		wt%



		A.i. in dry paint (solvents evaporated) 


(product specific parameter)

		2.5

		2.5

		wt%



		Concentration a.i. in old paint layer compared to the original concentration in fresh paint 


(estimate from OECD ESD)

		90.0

		90.0

		%



		A.i. in old paint being removed

		2.25 

		2.25 

		wt%



		Exposure Duration

		180

		180

		min



		Dermal Exposure (excl. Hands)

		 

		 

		 



		PPE Used?

		No

		Yes

		 



		Product Deposition Rate (potential exposure to old paint)

		16.4

		 

		mg/min



		Product Deposition Rate (actual exposure)

		 

		1.31

		mg/min



		Dermal Deposition of a.i.

		0.369

		0.0295

		mg/min



		 Daily Dermal Exposure to a.i.

		66

		5.3

		mg/day



		Hand Exposure

		 

		 

		 



		Gloves used?

		No

		Yes

		 



		Product Deposition Rate (potential exposure)

		23.6

		 

		mg/min



		Product Deposition Rate (actual exposure, hand in glove)

		 

		3.63

		mg/min



		Deposition of a.i. on hands

		0.531

		0.0817

		mg/min



		Daily Hand Exposure to a.i.

		96

		14.7

		mg/day



		Total Dermal Exposure to a.i.

		162

		20.0

		mg/day



		Dermal Absorption of a.i (product specific parameter)

		6 %

		6 %

		%



		Body-Weight

		60

		60

		Kg



		Total Systemic Exposure to a.i. (Dermal)

		0.162

		0.0200

		mg/kg/day



		Inhalation Exposure 

		 

		 

		 



		Product Exposure

		15.3

		15.3

		mg/m3



		A.i. Exposure

		0.344

		0.344

		mg/m3



		Inhalation Rate

		0.02

		0.02

		m3/min



		Daily Inhaled Volume

		3.8

		3.8

		m3 



		RPE Used?

		No

		Yes

		 



		Respiratory Protection Factor

		1

		40

		Unitless



		Total Systemic to a.i. (Inhalation)

		0.0215

		0.00054

		mg/kg/day



		Total Exposure to a.i. (Dermal & Inhalation)

		0.184

		0.0205

		mg/kg/day





Exposure data from the paper by Links et al. (90 th percentile values *) manipulated to give exposure in mg paint/m3 (inhalation) and mg paint/minutes (dermal), using the average concentration of a.i. in old paint (10.8 % w/w)   


* NOTE!  The 90th percentile exposure values were used as 75th percentile values were not available when the example calculation was made.  


European Commission, Via Enrico Fermi 2749, I-21027 Ispra (Varese) - Italy. Telephone: (39)0332-78-9111.
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HEEG opinion on

Harmonising the number of manipulations in the assessment of rodenticides (anticoagulants)

This document was prepared by DE in cooperation with HEEG.


Comparing the assessment of rodenticides with anticoagulants as active substance, it is obvious that member states (MS) use the same data basis in a different way. The following paper proposes a harmonisation of the interpretation of the outcome of a questionnaire evaluated by CEFIC [1], interpretation that is different within MS in relation to the number of manipulations for application of bait and for cleaning of bait stations (for details please see Appendix). The number of manipulations has a direct impact on exposure and is a relevant parameter, therefore harmonisation is needed.


Agreements of TM III 06


The TM III 06 agreed to use the following figures to assess the number of manipulations of baits (source: CEFIC questionnaire by Vetter and Sendor [1], 90th percentile of the determined figures):


Table 1: Agreed Number of manipulations


		Type of bait

		Number of manipulation per day and person



		Loose grain1)

		79



		Wax block/Paste bait in sachets

		75



		Paste bait in prefilled cartridge2)

		14





1) Also valid for pellets/granules


2) Number of sites visited per day (multiplied with 2) to assess the dermal contact

The handling of bait is differentiated between a loading phase (application phase) of bait into bait stations and a cleaning phase (post-application phase) of bait stations after a waiting period. “It was agreed that 20 % of the exposure frequencies of daily use will be used to include the clean-up phase” (minutes of TM III 06). 

For the handling of paste bait the following was agreed: The paste bait described in the report by Vetter and Sendor [1] was paste bait deployed using prefilled cartridges. Dermal exposure was considered possible only at removal and re-attachment of the nozzle's protection cap and was assumed to occur only before the first and after the last bait placing on a given site. Hence, the number of sites visited per day (multiplied with 2) was considered to be the relevant exposure determinant.


For paste baits in sachets with a different exposure pattern than the one referred in the report, the figure used for wax blocks (for which the exposure determinant was the number of bait stations handled per day) was agreed on TMIII06. This was agreed for the active substance difethialone.

Number of manipulations for application and for cleaning:


Discussion:


MS used the following three different options to assess the loading phase and cleaning phase:


· The number of manipulation includes a loading phase which is 80% of the number of manipulation and a cleaning phase with 20% of the number of manipulation (see e.g. Appendix evaluation of ES, FI).


· The number of manipulation is used for the loading phase and additionally 20% of this figure is used to assess the cleaning phase (see e.g. Appendix evaluation of NO, SE)

· The same number for manipulation is used to assess the loading and cleaning phase (see Appendix evaluation of NL)

· Furthermore a majority of MS did not assess a cleaning phase for the use of rodenticides in sewage system

In the report of Vetter and Sandor there is no hint that the number of manipulations take into account a cleaning phase (which means the disposal of the bait). The majority of MS use the number of manipulation for loading phase and additionally 20 % of the number of manipulations for the cleaning phase to assess the professional exposure to rodenticides. 


In a position paper by the CEFIC Rodenticides Working Group (RWG) (13. July 2010) the CEFIC group is against using an additional number of 20% for the cleaning phase since the selection of the 90th percentile appears to be very conservative. Thus the use of an additional number of 20% will combine two conservative exposure determinants. The proposal of CEFIC is to include the clean-up phase in the bait loading figure as 80/20 %.

Proposal:

HEEG follows the position of industry (further based on additional data determined by AT) and propose the following harmonised figures for the number of manipulations: 


Table 2a: Harmonised number of manipulations for professional user

		Type of bait

		Number of loadings of e.g. bait stations per day and person


(application phase)

		Number of cleaning e.g. bait stations1), 2) per day and person (post-application phase)



		Loose grain, pellets, granules

		63

		16



		Wax block / Paste bait in sachets

		60

		15



		Paste bait in prefilled cartridge

		11

		3





1) 20 % of the number of manipulations per day and person


2) For the application of rodenticides in sewage system no cleaning phase have to be assumed


Table 2b: Harmonised number of manipulations for non-professional user


The majority of the MS use the following numbers for non-professional exposure estimation

		Type of bait

		Number of loading bait stations per day and person


(application phase)

		Number of cleaning bait stations*) per day and person (post-application phase)



		Loose grain, pellets, granules

		5

		5



		Wax block

		5

		5



		Paste bait in sachets

		5

		5





 [1] T. Vetter, T. Sendor “Estimation of the frequency of dermal exposure during the occupational use of rodenticides”, CEFIC Rodenticides Working Group, report and addendum (2006)


Appendix: Overview about the different assessment of rodenticides by MS


Grain bait


		Active substance - Member State


Name of product

		Date of CAR

		Frequency



		Bromadiolan – Sweden


Super caid as appat 

		03-2008

		Treating – 79


Cleaning – 16



		Difenacoum –Finland

Neosorexa Pellets

		03-2008

		Treating – 63

Cleaning – 16



		Difethialone – Norway


RODILLON pellets

		12-2006

		Treating – 79


Cleaning – 16



		Chlorophacinone – Spain


Product p2

		07-2007

		Treating and


Cleaning – 80



		Brodifacoum – Italy


Klerat pellets

		2008

		Treating  –  37





Wax Block


		Active substance - Member State


Name of product

		Date of CAR

		Frequency



		Bromadiolan – Sweden


Protect B wax block

		03-2008

		Treating – 75


Cleaning – 15



		Difethialone – Norway


FRAP BLOC

		12–2006

		Treating – 75


Cleaning – 15



		Difenacoum – Finland


Rabon Wax Block

		06-2009

		Treating – 60


Cleaning – 15



		Brodifacoum - Italy


Vertox wax block

		07-2008

		Treating – 33


Cleaning – 33



		Flocoumafen – Netherlands


Storm BB wax block

		01-2009

		Treating - 74.9


Cleaning – 74.9
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Agreed in TM III 2009


Ispra, 02/09/2009


HEEG opinion


Defaults and appropriate models to assess human exposure for dipping processes (PT 8)


Introduction


The TNsG on Human exposure (2002) recommends using 1 dipping cycle per day, while national surveys from Germany have provided information that this default value would not be sufficient. It is realised that different values originate from different dipping processes, and most notably, it is necessary to differentiate between manual and automated dipping. These are very different processes with completely different human exposure patterns.

Definitions:


1. Manual dipping is defined as manual dipping of wooden articles in open tanks (p. 26 of the User Guidance, 2002). In manual dipping operations, the operator lifts and places – by hand – the wooden article into the dipping tank. The operator then pushes, using a post, the wooden article under the wood preservative in the dipping tank and/or uses a broom to brush the wood preservative onto the wooden article (the article is still in the dipping tank as the preservative is brushed on the wood). The operator then lifts by his/her gloved hand the wooden article from the dipping tank and stacks the article to dry. The operator gets relatively highly contaminated by the wood preservative, as demonstrated by a video recording of this operation (UK HSE). 

2. Automated dipping includes the following operations: an operator using a fork-lift truck or similar equipment lowers the wood into the dipping tank or transfers the wood to a bathing tray. The wood stays in the wood preservative for a few minutes or for a few hours before being lifted out of the tank by the fork-lift truck (or similar). The wood is then transferred by the fork-lift truck (or similar) to a storage area where it is placed to dry.

Exposure assessment:

1. Manual dipping: Since this is a very strenuous activity, it is reasonable to assume that operators would only spend a relatively short time dipping, i.e. 30 minutes dipping, once a day (User Guidance, version 1, June 2002, page 44). Manual dipping is undertaken by small companies making for example sheds, window frames and fencing. Such companies only make a few items a day and then dip them in preservative. This means that manual dipping is undertaken during a very short time during the day. 

For manual dipping the Dipping Model 1 data (p. 26 of User Guidance, 2002) is recommended as it covers manual dipping of wooden articles in open tanks. The model is appropriate to assess the dermal and inhalation exposure to aerosols.

The summary of the exposure assessment is presented in Table 1 below.


2. Automated dipping: 

Information about the frequency of automated dipping is determined in a German survey (see attachment). As a reasonable default value a number of 4 cycles should be used for automated dipping (based on the median result, see attachment).


Dermal exposure


For dipping using a fork-lift truck the operator exposure arises from handling the wet preservative-treated timber. A German study observed qualitatively that the dermal exposure pattern of automated dipping is comparable to that of vacuum pressure process. Based on this assumption the appropriate model to assess the automated dipping process is Handling model 1. This model is used to assess the professional intermittently handling water-wet or solvent-damp wood and associated equipment after vacuum pressure processes (p. 26 of User Guidance, 2002). The dermal exposure is assessed as mg of a.s. per cycle.

Inhalation exposure

Measurements of a German BAuA study determined no inhalation exposure for water-based solution since no aerosol formation was observed. Therefore, for water-based in-use formulations, there should be negligible inhalation exposure. 


The summary of the exposure assessment is presented in Table 1 below.


Table 1. Summary table for manual and automated dipping.

		

		Duration

		Frequency

		Model



		Manual dipping

		30 min. per day

		Once a day

		Dipping Model 1 for dermal and inhalation exposure to aerosols 





		Automated dipping

		Several minutes – 60 min (not relevant for Handling Model 1 since the assessment is based on the number of cycles)

		4 dipping cycles per day

		Handling Model 1 for dermal exposure

Negligible inhalation exposure to aerosols







Information from German national surveys: Number of cycles per working day

Germany has used 5 cycles per day as the number of impregnation cycles for wood preservative dipping processes. This is in contrast to the TNsG Human Exposure (2002) with a proposed default value of 1 cycle per day. The German proposal is based on information determined in two national studies. Based on this a number of 5 cycles per day seems to be more realistic than 1 cycle. A discussion about the number of cycles is appreciated to find an agreement within member states about this issue. Please find the following information as an input for the discussion.


1) UBA Study


Title: Expert Compilation of structural data on the industrial application of wood preservatives in Germany


German Title: Gutachten zur Erhebung struktureller Daten über industrielle


und gewerbliche Anwender von Holzschutzmitteln in Deutschland

A project of UBA (German environmental agency), carried out by Institute Fresenius (Langer W., Forst S.) February 2001


It has been the aim of the project to compile statistical data on the structure of industrial / professional wood preservative application. Data has been collected from enterprises / plants by questionnaire.


In Germany, there are about 2,500 to 3,000 dipping plants installed in sawmills, carpentry shops and wood window manufacturers.


Result of the questionnaire: Number of impregnations (dipping/immersion) carried out per working-day


		Number of impregnations per day




		Number of answers




		Percentage [%]



		1

		8

		25.0



		> 1 – 2 (1.5 or 2)

		9

		28.1



		> 2 – 3 (2.5 or 3)

		7

		21.9



		> 3 – 5 (4)

		3

		9.4



		> 5 - 10

		2

		6.3



		> 10 - 15

		1

		3.1



		> 15 – 20 (20)

		2

		6.3



		> 20

		0

		0.0





Total number of answers: 32 


Median: 4.0


90th Percentile: 9.6


2) BAuA study


Title: Occupational Exposure to Biocidal Products


Part 4: Wood Preservatives


German Title: Arbeitsplatzbelastungen bei der Verwendung von


bioziden Produkten Teil 4: Holzschutzmittel


Hebisch R., Holthenrich D., Karmann J., Riechert F., Berger M., Kersten N. (2009)


BAuA performed workplace measurements in 13 enterprises using different impregnation techniques: vacuum pressure impregnation and dipping.


Two of the visited enterprises perform automated dipping.


Result of the questionnaire: Number of impregnations (dipping/immersion) carried out per working-day


· Company 1 (number of workers: 2): 1 cycle per day, 1 dipping vessel, 2 impregnations per week


· Company 2 (number of workers: 48 for dipping and sawmill): 16 cycles per day, 1 dipping vessel, daily impregnations


Automated dipping (source: BAuA project F1809, company 1)
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Ispra, 06/04/2008

HEEG Opinion on the use of available data and models

for the assessment of the exposure of operators during

the loading of products into vessels or systems in industrial scale

Agreed at TM I08


1) Background

Following a proposal for the amendment of the Mixing and loading Model 7 in the TNsG on human exposure, it was agreed at the Technical meeting (TMV07, item TOX5f) to check for alternative models for the assessment of the exposure of operators during the loading of products into vessels or systems in industrial scale. This scenario is present in many dossiers in the 3rd priority list and it is necessary that the assessors can use reliable and relevant data for exposure assessment


The Human Exposure Expert Group prepared this document which was brought up for discussion at the TMI08 and agreed upon. 

2) Opinion of the HEEG

a) No perfect model exists; there can be appreciable variation between the indicative values. This is partly due to the variation between the conditions of application and the variability in the models. Consequently, it is difficult to choose the best model for each application, making the Bayesian option (BEAT) the best approach. 

b) As a general rule, the models in the TNsG version 2 (and BEAT and to some extent additionally in the text) should be considered in priority. If no specific model can be found, the RISKOFDERM Dermal Model can be used.The evaluators have some tools to calculate the exposure during the scenario under consideration, and will have to take into account the characteristics (product, quantity, equipment, etc.) for choosing and using the most relevant model in each case, when the Bayesian option is not used or not available. The objective of this document is to help the assessor in the choice to make in the latter case.


In the following paper only database models are considered. Other data can also be used. However, the data presented in the first version of the TNsG have been reconsidered for the User Guidance and the second version of the TNsG. When they are not mentioned anymore, the confidence in those models is not very large.

The Bayesian approach has the great advantage that the information of all relevant models in the database are considered, which makes the Bayesian prediction the first choice.


An alternative approach, when no model in the TNsG version 2 is found relevant with the scenario, is to list all relevant models and choose the best one which compares as good as possible with the scenario that is considered. The confidence in the prediction by the model used depends mainly on three elements:

1. The comparability of the scenario of the model and the one under consideration


2. The robustness of the model dataset in terms of sample size


3. The width of the distribution, which is a measure of the consistency of the dataset 


For most models, when a Bayesian approach is not used, only the second and third element are considered in most database models in the computerised database.

The following tables summarise data from:


· Models in BEAT (the computerised database linked to TNsG on human exposure version 2) and the text of TNsG on human exposure version 2

· Models in TNsG on human exposure version 1 and its User Guidance

· EASE (model implemented in EUSES) 


· RISKOFDERM Toolkit (semi-quantative model for the dermal exposure assessment and the risk management)

· RISKOFDERM Dermal Model (Excel file which is the recommended model in the REACH guidance)

· The RISKOFDERM Dermal Model used in the following tables is based on the attached spreadsheet:    
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which were thought relevant for the following applications:

1. solid (powder) loading/dumping


2. liquid manual loading/pouring


3. liquid (semi-) automated transfer/pumping.

The models also include some remarks on the reliability, the relevance of these data and recommendations on their use.


		1. Solid (powder) loading/dumping



		Source

		Conditions

		Indicative values : dermal

		Indicative values : inhalation

		Remarks


Relevancy/Reliability



		TNsG user guidance page 24


Mixing and loading model 5 


TNsG part 2, p 137

		Powder

		Hands: 10.2 mg/kg a.s. 


 255 mg/25kg-bag  

		0.66 mg/kg a.s.


16 mg/25kg-bag

		Relevant for "relatively large amount".

No ventilation.



		Dust and soil adhesion model 3 


TNsG part 2, p 181 (Sub model) 

		Powder (<30µm)


25 kg-cardboard bags

		Hands :


224 mg/min (75th %)




		

		With local exhaust ventilation. 


Duration:


1-15 min (up to 25 bags)



		EASE


Intermittent incorporation onto matrix 


(dry manipulation)


Direct handling with or without ventilation

		Powder 




		0.1-1 mg/cm2/day; 


Hands : 0.84 g/day


Body* : 10 g/day



		Inhalation :


without LEV : 5-50 mg/m3

(1 mg/min)


with LEV : 2-5 mg/m3

(0.1 mg/min)

		EASE is not relevant to estimate dermal exposure.


To be avoided.



		RISKOFDERM Toolkit


Loading powder

		Powder




		Hands : 22 mg/cm2/h 


      308mg/min

Body: 0.5mg/cm2/h 


   * 83mg/min 

		

		Semi-quantitative model, to be avoided.



		RISKOFDERM Dermal model


Loading powder

		Powder


(more or less dusty)




		Hands : 117-897 mg/min


Body: 418 mg/min 


(95%ile)

		

		Range depending on dustability.


Influence of other parameters (e.g. ventilation, use rate) can also be evaluated.



		Mixing & loading model 7; 


TNsG part 2 p.142 (corrected)




		Powder  




		Total without gloves : 


305 mg/min

Under clothes and gloves : 


3.05 mg/min 

		Inhalation: 7.2 mg/m3

(0.15 mg/min)

		Potential exposure calculated using a factor 100.


Not mentioned in TNsG version 2. To be used carefully.



		BEAT : Loading zinc oxide

		Powder


Paper bags 

		Hands : 18.4 mg/min


Body : 125 mg/min 

		

		With local exhaust ventilation. 





Figures in italic are recalculated 


*: considering that the front of the body (gross assumption: 1 m2) is contaminated.


Comments:


· For simple loading (e.g. 1 bag per day), the M&L model 5 is relevant and probably easier to use, as expressed as mg/kg. It gives also indicative values for inhalation.


· For repeated loading (several bags per cycle), several models are available (dust adhesion model 3 and Mixing & loading model 7 in TNsG, loading powder with RISKOFDERM and loading zinc oxide in BEAT). Values from BEAT are globally lower and those from RISKOFDERM Dermal model are higher, with maximal difference by factor 10. The differences may be explained by the differences in the conditions of application, e.g. dustability and use rate. Only RISKOFDERM Dermal model takes such parameters into account. Mixing & loading model 7 provides actual exposure under gloves. The potential exposure is estimated using a factor 100. Perhaps it would be possible to enter the values from dust adhesion model 3 (report by TNO) and Mixing & loading model 7 in BEAT to build a global model with Loading zinc oxide. For the inhalation, only EASE and M&L model 7 provide data. They may be used but significant influence from ventilation and particle size should be taken into account by the experts.


· For smaller quantities (< 1kg), data from ConsExpo, e.g. Disinfectant products fact sheet, provides reliable data on uses and exposure.


Recommended choices:

· For simple loading (e.g. 1 bag per day), M&L model 5 (Professional pouring formulation from a container into a fixed receiving vessel) in TNsG version 1 part 2 p.137, User guidance p.24 and TNsG version 2 p.66 

· For repeated loading (several bags per cycle), Loading zinc oxide in BEAT (TNsG version 2). Alternatively: Loading powder in RISKOFDERM Dermal model if influence of specific parameters (e.g. dustability, ventilation, use rate) can be assumed and evaluated.


· For smaller quantities (< 1kg), data from ConsExpo, e.g. Disinfectant products fact sheet

		2. Liquid manual loading/pouring



		Source

		Conditions

		Indicative values : dermal

		Indicative values : inhalation

		Remarks


Relevancy/Reliability



		Mixing and loading model 4 


TNsG part 2, p 136 and User guidance p.24

		Liquid


10&20 litres

		Hands : 0.5 ml/loading


25-50 mg/kg a.s.

		

		



		1EUROPOEM II database


User guidance p.24

		Liquid1


up to 20 l 

		Hands 8.0 mg/kg a.s. 


Body 1.95 mg/kg a.s.

		0.003 mg/kg a.s.

		



		Mixing and loading model 6 


TNsG part 2, p 138

		Paint




		Hands actual 8.2 mg/min


Hands potential 30 mg/min


Body 92 mg/min; 71 mg/kg a.s.

		1.9 mg/m3 



		Specific to antifouling paints.


Indicative, for comparison.



		EASE


Intermittent incorporation onto matrix


Direct handling with or without ventilation

		Liquid




		0.1-1 mg/cm2/day; 


Hands : 0.84 g/day


Body* : 10 g/day

		100 –300 ppm (moderate volatility, no aerosol)


Max 140 ppm if ventilated

		Highly dependant on volatility, formation of aerosol and ventilation.


EASE is not relevant to estimate dermal exposure.


To be avoided



		RISKOFDERM Toolkit


Loading liquid

		Liquid




		Hands : 0.66 mg/cm2/h 


(9.2 mg/min)


Body 0.17mg/cm2/h 


* (28.3 mg/min) 

		

		Semi-quantitative model, to be avoided.



		RISKOFDERM Dermal model


Loading liquid

		Liquid




		Hands : 3390 mg/min

Body : 2.02 mg/min


(95%ile) 

		

		Depend on product and conditions (use rate is an important parameter).



		Mixing & loading model 7; 


TNSG part 2 p.142 (corrected)

		Liquid




		Total without gloves :


101 mg/min

Under clothes and gloves :


1.01 mg/min 

		0.94 mg/m3

		Potential exposure calculated using a factor 100.


Not mentioned in TNsG version 2. To be used carefully.



		BEAT : Loading DEGBE



		Liquid


5-560 litres 


(container or drum)

		Hands : 4614 mg/min


 Body : 18 mg/ min 

		

		Very wide distribution but even the maximal values are representative to the scenario.





Figures in italic are recalculated 


*: considering that the front of the body (gross assumption: 1 m2) is contaminated.


Comments:


· For simple loading (e.g. 1 container per day), data from M&L model 4 and EUROPOEM II are relevant and probably easier to use, as expressed as mg/kg. The latter gives also indicative values for inhalation.


· For repeated loading (several containers per cycle), indicative values from Loading DEGBE model in BEAT, Mixing & loading model 7 in TNsG and RiskOfDerm are reported. There is a big difference between the values (more than factor 100), which may be explained by differences in operating conditions and very large distribution inside some models. Measurements in Loading DEGBE model have a very wide distribution, but even the maximal values are thought representative to the scenario. Mixing & loading model 7 provides actual exposure under gloves. The potential exposure is estimated using a factor 100. For the inhalation, only EASE and M&L model 7 provide data. They can be used but significant influence from ventilation and particle size should be taken into account by the experts.


· For smaller quantities (< 1kg), data from ConsExpo, e.g. Disinfectant products fact sheet, and Mixing&Loading model 2 (TNsG part 2 p134 and user guidance p25) provide reliable data on uses and exposure.


Recommended choices:


· For simple loading (e.g. 1 container per day), EUROPOEM II database (Professional pouring formulation from a container into a fixed receiving vessel) in TNsG User guidance p.24 and TNsG version 2 p.66. Alternatively, M&L model 4 (UK POEM) in TNsG version 1 part 2 p.136, User guidance p.24 and TNsG version 2 p.66.

· For repeated loading (several containers per cycle), Loading DEGBE in BEAT (TNsG version 2). Alternatively: Loading liquid in RISKOFDERM Dermal model if influence of specific parameters (e.g. contamination, use rate) can be assumed and evaluated.


· For smaller quantities (< 1L), M&L model 4 (UK POEM) in TNsG version 1 part 2 p.136, User guidance p.24 and TNsG version 2 p.66 or Mixing&Loading model 2 (HSL 2001) in TNsG version 1 part 2 p.134, User guidance p25 and TNsG version 2 p.67, depending on quantities.

		3. Liquid (semi-) automated tranfer/pumping



		Source

		Conditions

		Indicative values : dermal

		Indicative values : inhalation

		Remarks


Relevancy/Reliability



		EASE


Full containment, no direct handling

		Liquid


Automated transfer

		Very low

		< 0.1ppm

		Automated transfer/pumping without direct handling and in closed systems.


EASE is not relevant to estimate dermal exposure.


To be avoided



		RISKOFDERM Toolkit


Connecting lines

		Liquid


Automated transfer

		Hands : 0.066 mg/cm2/h 


(0.92 mg/min) 

		

		Considering small contamination and no exposure to body.


Semi-quantitative model, to be avoided.



		RISKOFDERM Toolkit


Loading liquid, partly automated

		Liquid


Semi-automated transfer

		Hands : 0.2 mg/cm2/h 


(2.8 mg/min)


Body 0.052mg/cm2/h 


* (8.7 mg/min) 

		

		Semi-quantitative model, to be avoided.



		RISKOFDERM Dermal model


Loading liquid, automated or semi-automated

		Liquid


Semi-automated transfer

		Hands : 101 mg/min


Body : 2.02 mg/min


(95%ile) 

		

		Depend on product and conditions (use rate is an important parameter).



		Mixing & loading model 7; 


TNsG part 2 p.142 (corrected)

		Liquid


pumping

		Total without gloves : 


138 mg/min

Under clothes and gloves :


1.38 mg/min 

		22 mg/m3

		Placing and connecting hoses + cleanup.

Potential exposure calculated using a factor 100.


Not mentioned in TNsG version 2. To be used carefully.



		Handling model 2 – semi-automated handling of contaminated objects (nets)


TNsG part 2 p.163 / User guidance p.26

		Liquid


Semi-automated transfer

		Hands on gloves :


21 mg/min

Hands in gloves : 


0.21 mg/min


Body : 7.55 mg/min

		

		It can be assumed that exposure while handling hoses is comparable to during handling nets. 


Potential exposure calculated using a factor 100.



		BEAT : Loading DEGBE



		Liquid


Semi-automated transfer

		Hands : 4614 mg/min


 Body : 18 mg/ min 




		

		Very wide distribution.

Unrealistically high for automated transfer (but observed in practice).





Figures in italic are recalculated 


*: considering that the front of the body (gross assumption: 1 m2) is contaminated.


Comments:


· For automated transfer/pumping: The exposure during connecting lines would be very low or accidental. As it has been already done in previous dossiers (e.g. PT 21), we can consider the exposure during this task is negligible, or use results from RISKOFDERM Connecting lines.


· For semi-automated transfer/pumping: The exposure can occur while placing the hoses in the containers and receiving vessels and cleaning them. Values from BEAT's Loading DEGBE model are unrealistically high compared to other models: Mixing & loading model 7 from TNsG and RISKOFDERM Dermal model. Data from Handling model 2 are reported for comparison but is not relevant. Mixing & loading model 7 provides actual exposure under gloves. The potential exposure is estimated using a factor 100. Values from RISKOFDERM Dermal model are dependent on the use rate.


Recommended choices:


· For automated transfer/pumping: Justify that the exposure is negligible compared to other related tasks, or use results from RISKOFDERM Toolkit Connecting lines.


· For semi-automated transfer/pumping: No relevant model in BEAT and TNsG version 2. Estimation can be done with RISKOFDERM Dermal model Loading liquid, automated or semi-automated, considering task conditions and use rate. Mixing & loading model 7 is not recommended but may be used with caution.
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			Handling (potentially) contaminated objects (DEO unit 1)						Scroll down to see the remainder!


			You can move the input messages with the input fields by dragging and dropping


			Question			Answer			Additional explanation


			What is the task or scenario done with the product or substance?			Loading liquids from smaller containers (such as drums) into larger containers (such as mixing vessels)


			What is the quality of the ventilation related to the task done?			Normal or good ventilation			Good (mechanical) ventilation and/or proper local exhaust ventilation


			What is the frequency of (skin) contact with the contaminant?			More than rare contact			It happens on average once or more per scenario


			What kind of (skin) contact with the contaminant occurs?			Light contact


			What type of product is handled?			Liquid			The product handles is a liquid


			Are significant amounts of aerosols or splashes generated in the task?			No			Task does not lead to substantial interaction between product and air, nor to dropping of product on a hard surface


									Scroll up or down to see the remainder


			What is the level of automation of the task done by the worker?			Automated or semi-automated task			The task is largely done by a machine and the interaction of the worker with either package, contaminated installation or product is limited


			What is the use rate of the product (if relevant)?			25			Give "1"if this is not a relevant parameter, e.g. if no use rate can be established.


			Percentile for the exposure rate distribution to be assessed			95.0%			percentile


						median			percentile  distribution


			Resulting exposure rate hands			6.29			101			μL/min or mg/min


			Resulting exposure rate body			0.033			2.02			μL/min or mg/min


			What is the cumulative duration of the scenario during a shift?			10			minutes


						median			percentile  distribution


			Exposure loading per shift hands			62.900			1010.000			μL or mg


			Exposure loading per shift body			0.330			20.200			μL or mg


									Scroll down to see possible warning messages








liq manu


			Handling (potentially) contaminated objects (DEO unit 1)						Scroll down to see the remainder!


			You can move the input messages with the input fields by dragging and dropping


			Question			Answer			Additional explanation


			What is the task or scenario done with the product or substance?			Loading liquids from smaller containers (such as drums) into larger containers (such as mixing vessels)


			What is the quality of the ventilation related to the task done?			Normal or good ventilation			Good (mechanical) ventilation and/or proper local exhaust ventilation


			What is the frequency of (skin) contact with the contaminant?			More than rare contact			It happens on average once or more per scenario


			What kind of (skin) contact with the contaminant occurs?			Light contact


			What type of product is handled?			Liquid			The product handles is a liquid


			Are significant amounts of aerosols or splashes generated in the task?			Yes			The product interacts with the air, is stirred vigorously, or is dropped onto a hard surface


									Scroll up or down to see the remainder


			What is the level of automation of the task done by the worker?			Manual task			The task is largely done manually with substantial interaction between worker and package, contaminated installation or product


			What is the use rate of the product (if relevant)?			25			Give "1"if this is not a relevant parameter, e.g. if no use rate can be established.


			Percentile for the exposure rate distribution to be assessed			95.0%			percentile


						median			percentile  distribution


			Resulting exposure rate hands			212			3390			μL/min or mg/min


			Resulting exposure rate body			0.033			2.02			μL/min or mg/min


			What is the cumulative duration of the scenario during a shift?			10			minutes


						median			percentile  distribution


			Exposure loading per shift hands			2120.000			33900.000			μL or mg


			Exposure loading per shift body			0.330			20.200			μL or mg


									Scroll down to see possible warning messages


			The 'percentile distribution' exposure loading per shift for hands is higher than what is considered reasonable. Use this result with caution!








low dusty solids


			Handling (potentially) contaminated objects (DEO unit 1)						Scroll down to see the remainder!


			You can move the input messages with the input fields by dragging and dropping


			Question			Answer			Additional explanation


			What is the task or scenario done with the product or substance?			Loading of mixers or reactors with solids (from bags)


			What is the quality of the ventilation related to the task done?			Normal or good ventilation			Good (mechanical) ventilation and/or proper local exhaust ventilation


			What is the frequency of (skin) contact with the contaminant?			More than rare contact			It happens on average once or more per scenario


			What kind of (skin) contact with the contaminant occurs?			Light contact


			What type of product is handled?			Low or moderately dusty solid			A low or moderately dusty solid either does not produce clearly visible dust in the air, or the dust can be seen only briefly


			Are significant amounts of aerosols or splashes generated in the task?			Yes			The product interacts with the air, is stirred vigorously, or is dropped onto a hard surface


									Scroll up or down to see the remainder


			What is the level of automation of the task done by the worker?			Manual task			The task is largely done manually with substantial interaction between worker and package, contaminated installation or product


			What is the use rate of the product (if relevant)?			25			Give "1"if this is not a relevant parameter, e.g. if no use rate can be established.


			Percentile for the exposure rate distribution to be assessed			95.0%			percentile


						median			percentile  distribution


			Resulting exposure rate hands			7.28			117			μL/min or mg/min


			Resulting exposure rate body			54.2			418			μL/min or mg/min


			What is the cumulative duration of the scenario during a shift?			10			minutes


						median			percentile  distribution


			Exposure loading per shift hands			72.800			1170.000			μL or mg


			Exposure loading per shift body			542.000			4180.000			μL or mg


									Scroll down to see possible warning messages








high dusty solids


			Handling (potentially) contaminated objects (DEO unit 1)						Scroll down to see the remainder!


			You can move the input messages with the input fields by dragging and dropping


			Question			Answer			Additional explanation


			What is the task or scenario done with the product or substance?			Loading of mixers or reactors with solids (from bags)


			What is the quality of the ventilation related to the task done?			Normal or good ventilation			Good (mechanical) ventilation and/or proper local exhaust ventilation


			What is the frequency of (skin) contact with the contaminant?			More than rare contact			It happens on average once or more per scenario


			What kind of (skin) contact with the contaminant occurs?			Light contact


			What type of product is handled?			Highly dusty solid			A highly dusty solid emits a clearly visible dustcloud that lingers in the air


			Are significant amounts of aerosols or splashes generated in the task?			Yes			The product interacts with the air, is stirred vigorously, or is dropped onto a hard surface


									Scroll up or down to see the remainder


			What is the level of automation of the task done by the worker?			Manual task			The task is largely done manually with substantial interaction between worker and package, contaminated installation or product


			What is the use rate of the product (if relevant)?			25			Give "1"if this is not a relevant parameter, e.g. if no use rate can be established.


			Percentile for the exposure rate distribution to be assessed			95.0%			percentile


						median			percentile  distribution


			Resulting exposure rate hands			56			897			μL/min or mg/min


			Resulting exposure rate body			54.2			418			μL/min or mg/min


			What is the cumulative duration of the scenario during a shift?			10			minutes


						median			percentile  distribution


			Exposure loading per shift hands			560.000			8970.000			μL or mg


			Exposure loading per shift body			542.000			4180.000			μL or mg


									Scroll down to see possible warning messages
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HEEG opinion

on Human exposure assessment to biocidal products

used in metalworking fluids (PT13)

A discussion started between UK, SI and FR about how to address the exposure assessment for PT 13 biocidal products. It appears that some information from the TNsG on human exposure assessment needs to be completed, clarified and/or corrected.


This document aims at proposing a harmonized method and relevant data for the assessment of professional exposure to biocides in metalworking fluids.  


This document was discussed within the Human Exposure Expert Group (HEEG) and is presented for discussion/endorsement to the Biocidal Technical Meeting (TM III 08, October 2008).


1) Task identification


Sources: 
TNsG v1 (2002) part2 3.2 use pattern PT13, pages 105-107


TNsG v2 (2007) use pattern (excel database) + 2.9 secondary exposure scenarios p.24


Herefater are reported the tasks listed in the Technical Notes of Guidance.


1. Mixing and Loading: metalworking concentrate (containing a biocidal product) is diluted and added to the sump; or the biocidal product is added directly as a tank-side additive to the sump at the metalworking plant. Mixing and loading is generally done by automation but may be done manually.

2. Application: operating the machine, handling worked pieces, setting and dismantling the tool


3. Post-application: machine and sump maintenance, fluid monitoring


4. Ancillary (secondary) tasks: transfer of machined metal from lathe to storage area (automated or manually)


Additional tasks can be considered, e.g. shaving (swarf) disposal, cleaning of workshop surfaces, handling empty drums, home laundering of contaminated work clothes. Following expert judgment, related exposure can be estimated separately or considered as covered by other scenarios (e.g. application or mixing and loading).


Distinction between post-application and secondary tasks is not clear. The main difference is whether the exposed person is involved in the application (post-application) or not (secondary). In case-per-case basis, the exposure assessments can be done together or separately.


2) Assumptions for the exposure assessment


Sources: 
TNsG v1 (2002) part2, 3.2 use pattern PT13, pages 105-107


TNsG v2 (2007) use pattern (excel database) 


BEAT's worked example forPT13 Machining of metal tool parts (cf Annex)


Roff M., Bagon D., Chambers H., Dilworth M., Warren N. (2004a) Dermal exposure to electroplating fluids and metal working fluids in the UK. Annals of Occupational Hygiene (48) 209-217


HSE report 74/4 (data partially reported in Ann. Occup. Hyg. Vol. 47, p.17-30, 2003 - Occupational Exposure to Metalworking Fluid Mist and Sump Fluid Contaminants. A. T. Simpson, M. Stear, J. A. Groves, M. Piney, S. D. Bradley, S. Stagg and B. Crook)

1. Mixing and Loading

· Occurs during the formulation of the metalworking fluids (similar to PT6) or at metalworking plants (tank-side additive)


· Volume of poured biocidal product depends to its concentration, targeted biocide content in fluids and volume of the sump or blend tank


· Volume of the sumps: variable, up to 100 m3

· Duration and frequency: variable, default: 10 minutes, daily to monthly


· Exposure routes: dermal (mainly hands), inhalation if volatile substance


· PPE (Tier 2 or if recommended): chemical-resistant gloves, coveralls and goggles, RPE (depending on label and FDS recommendations)


2. Application

Duration and frequency: 


For dermal exposure, distinction is done between metalworking itself and other tasks in the workshop: 


· metalworking on turning machine: dermal exposure is important (direct contact with fluid + splashes) and gloves are NOT worn, exposure duration is 1 hour,


· other tasks in the workshop (maintenance, monitoring, cleaning, disposal and transfer): dermal exposure is lower (contact with contaminated surfaces), exposure duration is 4 to 7 hours (daily total)


Inhalation exposure is continuous in the workshop (air contaminated with aerosols and vapours). Therefore, exposure duration is 8 hours per day (one full shift).


PPE: 


Wearing gloves near turning machine is NOT a common practice, due to dexterity and safety reasons (gloves could be caught in the turning machines) 


Gloves can be assumed for other tasks (Tier 2 or if recommended)


Cotton (not impermeable) coveralls are typically worn 


3. Post-application and


4. Ancillary (secondary) tasks

Duration and frequency: 


· Sump maintenance: 4 hours 1/month, 


· Fluid monitoring: 10 minutes 1/week,


· Other tasks: variable, but total should not exceed 8 hours per day. 


Exposure routes: dermal (hands and body) and inhalation (possibly aerosol and vapour)


PPE (Tier 2 or if recommended): gloves, cotton or impermeable coveralls, and RPE (depending on label and FDS recommendations)


3) Indicative values for exposure estimates


1. Mixing and Loading

Refer to the HEEG recommendations on loading models agreed at TM I08.


Double-click to open: 

[image: image1.wmf]loading_models_final


_circa.pdf




2. Application (metalworking)

BEAT's worked example for PT13 Machining of metal parts (see annex) gives following exposure values:

· hands under gloves (actual): 46 mg/min


· body: 92 mg/min


· inhalation: 0.33 mg/m3

Dermal exposure values come from Roff M., Bagon D., Chambers H., Dilworth M., Warren N. (2004a) Dermal exposure to electroplating fluids and metal working fluids in the UK. Annals of Occupational Hygiene (48) 209-217.


Contrary to body exposure value, actual hand exposure value is NOT reliable. The authors of the report concluded it because:

1. wearing of gloves is not a common practice ("only one subject out of 25 observed actually wore gloves" p.210), 


2. little data are available ("From the little data available for gloves hands (seven results from one subject)" p.213), 

3. the value is surprisingly high and may reflect a wrong usage of the gloves ("this is a surprisingly high ratio given that the sampling gloves were worn beneath protective gloves. It indicates either that the protective gloves were themselves saturated or that they were removed from time to time, which would have allowed the sampling gloves to become wet" p.213), 


4. another sampling method would be more appropriate ("In retrospect, we should have adopted a handwashing method for MWFs when gloves were refused, but no methodology was available on site at the time").


HEEG members (from TNO) are looking for reliable indicative data from another study (Van Wedel de Joode [2005]). The authors determined in metal working machining departments the dermal exposure via different methods. They compared the Roff data with their data and found a much lower value for potential hand exposure. 


If no reliable model can be found, we propose to use the default 6 ml spill model which assumes 6 ml of fluid adhering to a bare hand, i.e. 12 ml on both hands per cycle, or 200 mg/min (based on 1-hour cycle). This default model is suggested in Metalworking fluids Model 1 (TNsG v1 part 2 p.189) and in TNsG's worked example for "Barnspray" (v1 part 3 p.74: "This is about the maximal amount that can stick to the hands"). 

The inhalation value (0.33 mg/m3) for water-based fluids comes from HSE report 74/4 which indicative data are also reported in Annex 1 of TNsG v2 (p.70). For oil-based fluids, the value is 2.12 mg/m3. As fluids to be preserved are generally water-based, 0.33 should be used in most of the dossiers.


Conclusion


Recommended indicative values, provided no better model for hands exposure can be found:


· Body: 92 mg/min


· Hands (potential): 200 mg/min

· Inhalation: 0.33 mg/m3 (water-based fluids)

3. Post-application 


4. Ancillary (secondary) tasks

No specific data model can be found. 


It may be possible to use the same indicative values as for application, particularly for inhalation exposure in the shop.


Possible alternative models for dermal exposure, depending on the tasks, are:

· Handling model 1 (Timber pre-treatment): indicative data from BEAT for water-based fluids are 108 mg/min for body and 8.71 mg/min for hands under gloves,


· Cleaning of spray equipment (in BEAT): indicative data are 19.2 mg/min for body and 35.8 mg/min for hands (potential).


Other models, or theoretical estimation of the surface-to-hand transfer, can be used based on RMS expert judgment.


Annex: 


BEAT's worked example for PT13: Metalworking fluids
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HEEG Opinion on the use of available data and models 
for the assessment of the exposure of operators during 



the loading of products into vessels or systems in industrial scale 
 



Agreed at TM I08 
 
 
1) Background 
Following a proposal for the amendment of the Mixing and loading Model 7 in the TNsG 
on human exposure, it was agreed at the Technical meeting (TMV07, item TOX5f) to 
check for alternative models for the assessment of the exposure of operators during the 
loading of products into vessels or systems in industrial scale. This scenario is present in 
many dossiers in the 3rd priority list and it is necessary that the assessors can use reliable 
and relevant data for exposure assessment 



The Human Exposure Expert Group prepared this document which was brought up for 
discussion at the TMI08 and agreed upon.  



 



2) Opinion of the HEEG 
a) No perfect model exists; there can be appreciable variation between the indicative 



values. This is partly due to the variation between the conditions of application and 
the variability in the models. Consequently, it is difficult to choose the best model 
for each application, making the Bayesian option (BEAT) the best approach.  



b) As a general rule, the models in the TNsG version 2 (and BEAT and to some 
extent additionally in the text) should be considered in priority. If no specific 
model can be found, the RISKOFDERM Dermal Model can be used.The 
evaluators have some tools to calculate the exposure during the scenario under 
consideration, and will have to take into account the characteristics (product, 
quantity, equipment, etc.) for choosing and using the most relevant model in each 
case, when the Bayesian option is not used or not available. The objective of this 
document is to help the assessor in the choice to make in the latter case. 



In the following paper only database models are considered. Other data can also be used. 
However, the data presented in the first version of the TNsG have been reconsidered for 
the User Guidance and the second version of the TNsG. When they are not mentioned 
anymore, the confidence in those models is not very large. 



The Bayesian approach has the great advantage that the information of all relevant models 
in the database are considered, which makes the Bayesian prediction the first choice. 



An alternative approach, when no model in the TNsG version 2 is found relevant with the 
scenario, is to list all relevant models and choose the best one which compares as good as 











 



 
 



 



The models also include some remarks on the reliability, the relevance of these data and 
recommendations on their use. 



which were thought relevant for the following applications: 



 



The following tables summarise data from: 



For most models, when a Bayesian approach is not used, only the second and third 
element are considered in most database models in the computerised database. 



possible with the scenario that is considered. The confidence in the prediction by the 
model used depends mainly on three elements: 
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1. The comparability of the scenario of the model and the one under consideration 



2. The robustness of the model dataset in terms of sample size 



3. The width of the distribution, which is a measure of the consistency of the dataset  



••  Models in BEAT (the computerised database linked to TNsG on human exposure 



version 2) and the text of TNsG on human exposure version 2 



••  Models in TNsG on human exposure version 1 and its User Guidance 



••  EASE (model implemented in EUSES)  



••  RISKOFDERM Toolkit (semi-quantative model for the dermal exposure 



assessment and the risk management) 



••  RISKOFDERM Dermal Model (Excel file which is the recommended model in the 



REACH guidance) 



••  The RISKOFDERM Dermal Model used in the following tables is based on the 



attached spreadsheet:    



3. liquid (semi-) automated transfer/pumping. 



2. liquid manual loading/pouring 



1. solid (powder) loading/dumping 



Pa
RISKOFDERM 



rameters Mixing Lo 











 



1. Solid (powder) loading/dumping 
Source Conditions Indicative values : dermal Indicative values : inhalation Remarks 



Relevancy/Reliability 
TNsG user guidance page 24 
Mixing and loading model 5  
TNsG part 2, p 137 



Powder Hands: 10.2 mg/kg a.s.  
 255 mg/25kg-bag   



0.66 mg/kg a.s. 
16 mg/25kg-bag 



Relevant for "relatively large amount". 
No ventilation. 



Dust and soil adhesion model 3  
TNsG part 2, p 181 (Sub model)  



Powder (<30µm) 
25 kg-cardboard 



bags 



Hands : 
224 mg/min (75th %) 



 



 With local exhaust ventilation.  
Duration: 
1-15 min (up to 25 bags) 



EASE 
Intermittent incorporation onto matrix  
(dry manipulation) 
Direct handling with or without ventilation 



Powder  
 



0.1-1 mg/cm2/day;  
Hands : 0.84 g/day 
Body* : 10 g/day 



 



Inhalation : 
without LEV : 5-50 mg/m3



(1 mg/min) 
with LEV : 2-5 mg/m3



(0.1 mg/min) 



EASE is not relevant to estimate dermal 
exposure. 
To be avoided. 



RISKOFDERM Toolkit 
Loading powder 



Powder 
 



Hands : 22 mg/cm2/h  
      308mg/min 



Body: 0.5mg/cm2/h  
   * 83mg/min  



 Semi-quantitative model, to be avoided. 



RISKOFDERM Dermal model 
Loading powder 



Powder 
(more or less 



dusty) 
 



Hands : 117-897 mg/min 
Body: 418 mg/min  



(95%ile) 



 Range depending on dustability. 
Influence of other parameters (e.g. 
ventilation, use rate) can also be evaluated. 



Mixing & loading model 7;  
TNsG part 2 p.142 (corrected) 
 



Powder   
 



Total without gloves :  
305 mg/min 



Under clothes and gloves :  
3.05 mg/min  



Inhalation: 7.2 mg/m3



(0.15 mg/min) 
Potential exposure calculated using a factor 
100. 
Not mentioned in TNsG version 2. To be 
used carefully. 



BEAT : Loading zinc oxide Powder 
Paper bags  



Hands : 18.4 mg/min 
Body : 125 mg/min  



 With local exhaust ventilation.  



Figures in italic are recalculated  
*: considering that the front of the body (gross assumption: 1 m2) is contaminated. 
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Comments: 



••  For simple loading (e.g. 1 bag per day), the M&L model 5 is relevant and probably easier to use, as expressed as mg/kg. It gives also indicative 
values for inhalation. 



••  For repeated loading (several bags per cycle), several models are available (dust adhesion model 3 and Mixing & loading model 7 in TNsG, 
loading powder with RISKOFDERM and loading zinc oxide in BEAT). Values from BEAT are globally lower and those from RISKOFDERM 
Dermal model are higher, with maximal difference by factor 10. The differences may be explained by the differences in the conditions of 
application, e.g. dustability and use rate. Only RISKOFDERM Dermal model takes such parameters into account. Mixing & loading model 7 
provides actual exposure under gloves. The potential exposure is estimated using a factor 100. Perhaps it would be possible to enter the values 
from dust adhesion model 3 (report by TNO) and Mixing & loading model 7 in BEAT to build a global model with Loading zinc oxide. For the 
inhalation, only EASE and M&L model 7 provide data. They may be used but significant influence from ventilation and particle size should be 
taken into account by the experts. 



••  For smaller quantities (< 1kg), data from ConsExpo, e.g. Disinfectant products fact sheet, provides reliable data on uses and exposure. 



 



Recommended choices: 



••  For simple loading (e.g. 1 bag per day), M&L model 5 (Professional pouring formulation from a container into a fixed receiving vessel) in TNsG 
version 1 part 2 p.137, User guidance p.24 and TNsG version 2 p.66  



••  For repeated loading (several bags per cycle), Loading zinc oxide in BEAT (TNsG version 2). Alternatively: Loading powder in RISKOFDERM 
Dermal model if influence of specific parameters (e.g. dustability, ventilation, use rate) can be assumed and evaluated. 



••  For smaller quantities (< 1kg), data from ConsExpo, e.g. Disinfectant products fact sheet 
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2. Liquid manual loading/pouring 



Source Conditions Indicative values : dermal Indicative values : 
inhalation 



Remarks 
Relevancy/Reliability 



Mixing and loading model 4  
TNsG part 2, p 136 and User guidance p.24 



Liquid 
10&20 litres 



Hands : 0.5 ml/loading 
25-50 mg/kg a.s. 



  



1EUROPOEM II database 
User guidance p.24 



Liquid1 



up to 20 l  
Hands 8.0 mg/kg a.s.  
Body 1.95 mg/kg a.s. 



0.003 mg/kg a.s.  



Mixing and loading model 6  
TNsG part 2, p 138 



Paint 
 



Hands actual 8.2 mg/min 
Hands potential 30 mg/min 



Body 92 mg/min; 71 mg/kg a.s. 



1.9 mg/m3 



 
Specific to antifouling paints. 
Indicative, for comparison. 



EASE 
Intermittent incorporation onto matrix 
Direct handling with or without ventilation 



 
Liquid 



 



0.1-1 mg/cm2/day;  
Hands : 0.84 g/day 
Body* : 10 g/day 



100 –300 ppm (moderate 
volatility, no aerosol) 



Max 140 ppm if ventilated 



Highly dependant on volatility, 
formation of aerosol and ventilation. 
EASE is not relevant to estimate 
dermal exposure. 
To be avoided 



RISKOFDERM Toolkit 
Loading liquid 



 
Liquid 



 



Hands : 0.66 mg/cm2/h  
(9.2 mg/min) 



Body 0.17mg/cm2/h  
* (28.3 mg/min)  



 Semi-quantitative model, to be 
avoided. 



RISKOFDERM Dermal model 
Loading liquid 



 
Liquid 



 



Hands : 3390 mg/min 
Body : 2.02 mg/min 



(95%ile)  



 Depend on product and conditions (use 
rate is an important parameter). 



Mixing & loading model 7;  
TNSG part 2 p.142 (corrected) 



Liquid 
 



Total without gloves : 
101 mg/min 



Under clothes and gloves : 
1.01 mg/min  



0.94 mg/m3 Potential exposure calculated using a 
factor 100. 
Not mentioned in TNsG version 2. To 
be used carefully. 



BEAT : Loading DEGBE 
 
 



Liquid 
5-560 litres  



(container or drum) 



Hands : 4614 mg/min 
 Body : 18 mg/ min  



 
 



Very wide distribution but even the 
maximal values are representative to 
the scenario. 



Figures in italic are recalculated  
*: considering that the front of the body (gross assumption: 1 m2) is contaminated. 
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Comments: 



••  For simple loading (e.g. 1 container per day), data from M&L model 4 and EUROPOEM II are relevant and probably easier to use, as expressed as 
mg/kg. The latter gives also indicative values for inhalation. 



••  For repeated loading (several containers per cycle), indicative values from Loading DEGBE model in BEAT, Mixing & loading model 7 in TNsG 
and RiskOfDerm are reported. There is a big difference between the values (more than factor 100), which may be explained by differences in 
operating conditions and very large distribution inside some models. Measurements in Loading DEGBE model have a very wide distribution, but 
even the maximal values are thought representative to the scenario. Mixing & loading model 7 provides actual exposure under gloves. The 
potential exposure is estimated using a factor 100. For the inhalation, only EASE and M&L model 7 provide data. They can be used but significant 
influence from ventilation and particle size should be taken into account by the experts. 



••  For smaller quantities (< 1kg), data from ConsExpo, e.g. Disinfectant products fact sheet, and Mixing&Loading model 2 (TNsG part 2 p134 and 
user guidance p25) provide reliable data on uses and exposure. 



 



Recommended choices: 



••  For simple loading (e.g. 1 container per day), EUROPOEM II database (Professional pouring formulation from a container into a fixed receiving 
vessel) in TNsG User guidance p.24 and TNsG version 2 p.66. Alternatively, M&L model 4 (UK POEM) in TNsG version 1 part 2 p.136, User 
guidance p.24 and TNsG version 2 p.66. 



••  For repeated loading (several containers per cycle), Loading DEGBE in BEAT (TNsG version 2). Alternatively: Loading liquid in 
RISKOFDERM Dermal model if influence of specific parameters (e.g. contamination, use rate) can be assumed and evaluated. 



••  For smaller quantities (< 1L), M&L model 4 (UK POEM) in TNsG version 1 part 2 p.136, User guidance p.24 and TNsG version 2 p.66 or 
Mixing&Loading model 2 (HSL 2001) in TNsG version 1 part 2 p.134, User guidance p25 and TNsG version 2 p.67, depending on quantities. 
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3. Liquid (semi-) automated tranfer/pumping 
Source Conditions Indicative values : dermal Indicative values 



: inhalation 
Remarks 



Relevancy/Reliability 
EASE 
Full containment, no direct handling 



Liquid 
Automated 



transfer 



Very low < 0.1ppm Automated transfer/pumping without direct 
handling and in closed systems. 
EASE is not relevant to estimate dermal 
exposure. 
To be avoided 



RISKOFDERM Toolkit 
Connecting lines 



Liquid 
Automated 



transfer 



Hands : 0.066 mg/cm2/h  
(0.92 mg/min)  



 Considering small contamination and no 
exposure to body. 
Semi-quantitative model, to be avoided. 



RISKOFDERM Toolkit 
Loading liquid, partly automated 



Liquid 
Semi-automated 



transfer 



Hands : 0.2 mg/cm2/h  
(2.8 mg/min) 



Body 0.052mg/cm2/h  
* (8.7 mg/min)  



 Semi-quantitative model, to be avoided. 



RISKOFDERM Dermal model 
Loading liquid, automated or semi-automated 



Liquid 
Semi-automated 



transfer 



Hands : 101 mg/min 
Body : 2.02 mg/min 



(95%ile)  



 Depend on product and conditions (use 
rate is an important parameter). 



Mixing & loading model 7;  
TNsG part 2 p.142 (corrected) 



Liquid 
pumping 



Total without gloves :  
138 mg/min 



Under clothes and gloves : 
1.38 mg/min  



22 mg/m3 Placing and connecting hoses + cleanup. 
Potential exposure calculated using a factor 
100. 
Not mentioned in TNsG version 2. To be 
used carefully. 



Handling model 2 – semi-automated handling of contaminated 
objects (nets) 
TNsG part 2 p.163 / User guidance p.26 



Liquid 
Semi-automated 



transfer 



Hands on gloves : 
21 mg/min 



Hands in gloves :  
0.21 mg/min 



Body : 7.55 mg/min 



 It can be assumed that exposure while 
handling hoses is comparable to during 
handling nets.  
Potential exposure calculated using a factor 
100. 



BEAT : Loading DEGBE 
 
 



Liquid 
Semi-automated 



transfer 



Hands : 4614 mg/min 
 Body : 18 mg/ min  



 



 
 



Very wide distribution. 
Unrealistically high for automated transfer 
(but observed in practice). 



Figures in italic are recalculated  
*: considering that the front of the body (gross assumption: 1 m2) is contaminated. 
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Comments: 



••  For automated transfer/pumping: The exposure during connecting lines would be very low or accidental. As it has been already done in previous 
dossiers (e.g. PT 21), we can consider the exposure during this task is negligible, or use results from RISKOFDERM Connecting lines. 



••  For semi-automated transfer/pumping: The exposure can occur while placing the hoses in the containers and receiving vessels and cleaning them. 
Values from BEAT's Loading DEGBE model are unrealistically high compared to other models: Mixing & loading model 7 from TNsG and 
RISKOFDERM Dermal model. Data from Handling model 2 are reported for comparison but is not relevant. Mixing & loading model 7 provides 
actual exposure under gloves. The potential exposure is estimated using a factor 100. Values from RISKOFDERM Dermal model are dependent 
on the use rate. 



 



Recommended choices: 



••  For automated transfer/pumping: Justify that the exposure is negligible compared to other related tasks, or use results from RISKOFDERM 
Toolkit Connecting lines. 



••  For semi-automated transfer/pumping: No relevant model in BEAT and TNsG version 2. Estimation can be done with RISKOFDERM Dermal 
model Loading liquid, automated or semi-automated, considering task conditions and use rate. Mixing & loading model 7 is not recommended but 
may be used with caution. 
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			for the assessment of the exposure of operators during 


			the loading of products into vessels or systems in industrial scale 


			1. Solid (powder) loading/dumping


			Conditions


			Mixing and loading model 5  


			Loading powder


			Loading powder





			Powder   


			 2. Liquid manual loading/pouring





			Conditions


			Intermittent incorporation onto matrix 





			 


			Loading liquid





			 


			Loading liquid





			 


			 3. Liquid (semi-) automated tranfer/pumping





			Conditions


			Full containment, no direct handling


			Connecting lines


			Loading liquid, partly automated


			Loading liquid, automated or semi-automated


			Handling model 2 – semi-automated handling of contaminated objects (nets) 
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Agreed in TM IV 08


CA meeting was consulted: agreed in 32nd CA meeting, February 2009


Ispra, 17/11/2008

Harmonising the use of new and old versions of the TNsG on human exposure and of BEAT

FR asked COM to include in TM IV 08 a discussion on the use of the new TNsG on human exposure and BEAT. The current paper is based on the draft document by FR, and on the opinions expressed within the Human Exposure Expert Group (HEEG).


The new version of the TNsG on Human Exposure was endorsed in June 2007, including the database BEAT that is an integrated part of the TNsG. The new TNsG replaced the earlier version and the User Guidance Version 1 of June 2002. The old guidance is nevertheless still being used by Rapporteurs in certain situations. These two sets of guidance are referred to (in this paper) as follows:


· “TNsG 2002” includes 1) TNsG on Human exposure to Biocidal Products – Guidance on exposure estimation (June 2002) and 2) Human exposure to Biocidal Products – User Guidance version 1.

· “TNsG 2007” includes 1) TNsG on Human exposure to Biocidal Products (June 2007), 2) BEAT (computerised database of exposure data) and 3) ConsExpo (the consumer exposure model).

In order to adopt a common approach in evaluating especially the third and fourth list dossiers, it is necessary to have a discussion on the use of BEAT and the TNsG 2007 in general. The most urgent issue is to agree on when to use TNsG 2007, and in which cases TNsG 2002 will still be acceptable. This is a matter of equal treatment and harmonisation, and it can help us in avoiding additional work and difficult discrepancies at a later stage. 


Issues for the different lists of substances:

When using TNsG 2002, indicative exposure values should be taken from User Guidance version 1, and if relevant information is not found, then the TNsG Human Exposure to Biocidal Products - Guidance on Exposure Estimation (2002) can be used.

First and second list. TNsG 2002 can be used, since changing the guidance would result in discrepancies and questions on equal treatment. TNsG 2007 could however be used when information is not available in TNsG 2002. 

Third list. TNsG 2002 can be used since TNsG 2007 was not available when the dossiers were submitted. Nevertheless, it should be possible to use information from TNsG 2007 to complete the assessment when needed. If it is agreed that TNsG 2002 is the reference document, it should be followed unless decided otherwise for specific cases at the TM. 


Fourth list. TNsG 2007 (including BEAT) is the reference document as it is/was available when the dossiers are/were submitted. Information from TNsG 2002 should not be used, except if relevant information can not be found in TNsG 2007.

New active substances. For dossiers submitted from now on, the same principles apply as for the fourth list of substances, TNsG 2007 being the reference document. For the dossiers that have already been received, the decision could be made on a case-to-case basis, taking into account the time of submission (relative to availability of TNsG 2007) and the availability of relevant information in TNsG 2002/2007.

Questions: 


1. Do you agree with these principles on using TNsG 2002 vs. TNsG 2007?


2. For the completeness check of new dossiers, can the RMS accept an exposure assessment that is done using TNsG 2002? This seems to be the case in many dossiers. If accepted, can such an assessment be accepted in the final CAR, or should it be corrected using TNsG 2007? Should the correction be performed by the RMS or the Applicant? 

3. How to deal with differences between the versions, e.g. in exposure data? Which problems will arise if the data used are different between third and fourth list dossiers? 


The same questions are relevant for products. Should we use TNsG 2002 or TNsG 2007 in the authorisation of a product whose active substance was assessed using TNsG 2002? This question should perhaps be addressed at the CA level and in the Product Authorisation and Mutual Recognition Facilitation Group.

Training on BEAT and ConsExpo


Several MSs have expressed their need for training on BEAT and exposure assessment. A training workshop will be organised (Oslo, 24-26 February 2009) on BEAT, ConsExpo and general issues related to exposure to biocides. Information to CAs will be distributed.


Joint Research Centre ( I-21027 Ispra (VA), Italy ( TP 582


Telephone: direct line (+39)0332/………………, ( Telefax: (+39)0332/789963


E-mail: ………………@ec.europa.eu


http://ihcp.jrc.ec.europa.eu
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Ispra, 28/05/2008


HEEG opinion
Amendment of TNsG on Human exposure to biocidal products 
Antifouling painting model


Following a consultation from SE, the Human Exposure Expert Group has discussed on the information provided in the TNsG on Human exposure to biocidal products for the scenario Non-professionals brushing and roller painting antifouling paint on underside of small boats (Consumer product painting model 4). The source paper (Ann. Occup. Hyg., Vol.44, No.6, pp. 421-426, 2000; Garrod, Guiver, Rimmer) was analyzed. Particularly, the indicative value for body exposure was re-calculated.


The outcome is that the information provided in the TNsG version 2 (2007) page 63 and TNsG User guidance (2002) need to be amended as following (crossed or underlined text). Contradictory information from TNsG (2002) part 2 p.203 must not be used.


		Non-professionals brushing and roller painting antifouling paint on underside of small boats, outdoor (direct from can or paint tray). Hand exposure is actual exposure inside gloves or on gloves.


These generic indicative values are for in-use product (i.e. antifouling paint) and are based on antifouling paints of densities ranging from 1.25 to 2 g/ml

Ann. Occup. Hyg. 44: 421-426 (2000); ACP – SC 11000 – Consumer exposure to non-agricultural pesticide products


Consumer product painting model 4 TNsGpart2, p203



		Brushing and roller




		Gloved hands (potential) 76.6 mg/min


Protected hands (actual) 18.5 mg/min 


Body 50.8 30.7 mg/min 


Inhalation 0.05 mg/m3

		Uncertainty for hand exposures is high. Indicative exposure is highest value out of 9 data for protected hands and out of 2 data for gloved hands.


Uncertainty for body and inhalation exposures is moderate. 90% C.I. for 75th: 28-91 (body), 0.035-0.07 (inhalation).








Rapporteurs are asked to use the corrected data in their coming assessments.


Joint Research Centre ( I-21020 Ispra (VA), Italy ( TP 582


Telephone: direct line (+39)0332/78, ( Telefax: (+39)0332/789963


E-mail: 


http://ihcp.jrc.ec.europa.eu
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35th meeting of representatives of Members States Competent Authorities for the implementation of Directive 98/8/EC concerning the placing of biocidal products on the market

EVALUATION OF MULTIPLE DOSSIERS FOR THE SAME ACTIVE SUBSTANCE IN THE REVIEW PROGRAMME


1. Introduction


The term 'multiple dossier evaluation' shall describe a situation where two or more dossiers from different applicants have been submitted to the Rapporteur Member State within the period set out in Article 9 of Regulation (EC) No 1451/2007 (hereinafter referred to as 'the Regulation'), in respect of the product type specified.


Questions regarding the evaluation of multiple dossiers for the same active substance were raised in several occasions: how to establish the List of Endpoints? How to re-conciliate possible differing results? How rules on data protection do apply when the inclusion decision is based on the conclusions of the evaluation of one or more dossiers, whilst other dossiers are still under evaluation? 


Furthermore, it should be noted that the issue of multiple dossier evaluation raises other questions of a procedural nature.


2. General remarks


Article 15(4) of the Regulation already clarified that where several dossiers have been submitted for the same active substance / product type combination, the Rapporteur Member State shall prepare one Assessment Report based on the information contained in the dossiers.


On the basis of that Assessment Report, the Commission will then prepare a proposal to include (or not) the substance in Annex I or IA of the Directive. There will only be one Annex I inclusion for a particular active substance, whose identity shall be determined in accordance with the rules established within the context of REACH
. 

The different dossiers submitted for a given active substance might contain different technical specifications, including the impurity profile. 

Consequently, if there are multiple dossiers it is firstly essential to determine i) whether the dossiers are all on the same active substance and ii) whether the technical specifications of the active substance in terms of composition and impurity profiles are the same.

If the technical specifications are not the same, then it is necessary to assess whether or not technical equivalence can be accepted. Guidance on the assessment of technical equivalence is available.


If technical equivalence can be ascertained, there will be a single assessment report, a single List of Endpoints and a single set of specific provisions (e.g. risk management measures). In the Annex I inclusion decision, it is foreseen that most of the time the purity specification should be that of lesser purity of the active substance, unless there is a reason to the contrary.


If technical equivalence can not be ascertained and the risk assessment shows that the substance as specified does not pose unacceptable risks; then it might be necessary to have more than one List of Endpoints and to have it also reflected in the Annex I inclusion.


The sections below set out the different aspects related to multiple dossier evaluation including the data protection, the completeness check and the evaluation.


3.
Completeness check of multiple dossiers


In accordance with Article 7(1) of the Regulation, the Rapporteur Member State shall proceed with the evaluation provided that the dossier complies with the requirements of Annex III to that Regulation and the complete dossier is submitted within the prescribed time for the product type concerned. The decision on the completeness shall be made within three months of receiving the dossier unless an extension of this period was requested.


In the case of multiple dossiers, the following situations may occur:


a) both or all dossiers are considered as complete;


b) one or more dossiers are considered as complete and the remaining dossier(s) are considered as incomplete.


In the case of point a), the Rapporteur Member State proceeds with the evaluation of the dossiers.


In the case of point b), the Rapporteur Member State should proceed with the evaluation of the dossier(s) which was considered as complete. It should reject the incomplete dossier and should not proceed with the evaluation of incomplete dossiers. There is no need to publish a withdrawal notice because there is at least one complete dossier on basis of which the evaluation can be done.


In case where a dossier is incomplete, the Rapporteur Member State may, in exceptional circumstances, establish a new deadline for the submission of the missing information in accordance with Article 13(4) of the Regulation. However, it should be noted that this possibility should be reserved for exceptional cases where such approach is justified (e.g. study was not available at the time of the submission but the applicant has submitted proof that the study is well under way and that it will be made available within a time limit that does not prevent the Rapporteur Member State from starting the evaluation of the dossier).


The Rapporteur Member State should not use studies available in a complete dossier for the benefit of other applicant(s) with view to declaring other dossier(s) complete.


However, it shall be re-called at this point that participants have a duty to make all reasonable efforts to cooperate in the performance of common testing and avoid the repetition of testing on vertebrate animals.


This would be of particular relevance when all the dossiers submitted for the same active substance can not be considered as complete.


Concerning the information of incomplete dossiers rejected at the stage of the completeness check, it would in most cases not be used. However, if this information is of relevance for the risk assessment and/or can be used to avoid having recourse to new additional studies, on vertebrate animals in particular, it could be taken into account by the Rapporteur Member State in accordance with Article 14(1) of Regulation 1451/2007. In such cases, it could – in cases where it was not previously protected in accordance with Member States national rules - benefit from the protection granted to data submitted for the first time in support of the first inclusion.


4.
Evaluation of multiple dossiers


In accordance with Article 14(1) of the Regulation, the Rapporteur Member State shall carry out the evaluation within twelve months of accepting the dossier provided this is considered to be complete.


When, during the evaluation, it appears that additional information is necessary for a full evaluation to be made, the Rapporteur Member State shall request that the participant submits the information within a set deadline. In the context of multiple dossier evaluation, the question may arise whether the Rapporteur Member State shall request the participant to submit additional information if that information already exists in another dossier.


Several elements – some of them contradictory – should be taken into consideration:


· From the point of view of the scientific evaluation, it might be desirable to have a larger database to perform the risk assessment;


· From the point of view of reducing testing on animals, it might be preferable not to repeat certain studies;


· From the point of view of the Review Programme, asking for further information could only delay matters;  


· From the point of view of data protection, there is no real benefit to any of the applicant at this stage of the process (as best exemplified by the "free rider" issue); what will be crucial will be to ensure that at product authorisation applicants either own or have access to the relevant set of studies.


In view of these elements, in the case of multiple dossier evaluation, the Commission services suggest that the Rapporteur Member State should not request the participant to submit additional information if that information already exists in another dossier.

Instead the Rapporteur Member State would be expected to prepare a Competent Authority Report on the basis of all the information available to it, independent of which dossier the information is presented in. 


The Rapporteur Member State should eventually clearly indicate in the Assessment Report on basis of which information the conclusions on the individual endpoints were reached.


If a piece of information is not available in any of the evaluated dossiers, the Rapporteur Member State shall inform the participants thereof and request them to submit it. The Rapporteur Member State shall encourage the participants to submit this information collectively and share the costs of procuring it. 


Two possible outcomes can be envisaged:


1. One of the participants prepares and submits the information. The other participant(s) will refuse to participate and will, therefore, not be able to rely on it at the stage of the product authorisation.


2. The participants submit the information together. This will enable them to rely on it at the stage of the product authorisation.


In all cases the Rapporteur Member State shall clearly explain the possible consequences of not addressing data gaps either by the provision of new data or by agreement to share existing data. 


5. Structure of the Competent Authority Report and List of Endpoints

The Rapporteur Member State can follow different approaches: it can be decided to either build separate Competent Authority Reports for each participant or have identical parts as common documents. The latter is referred to as the all-in-one-approach, where at least Document I and Document IIA can be single common documents. The same applies for the situation where the same active substance is evaluated in more product-types. 


The precise way to arrange the Competent Authority Report is left for the Rapporteur Member State. However, it needs to be stressed that the documents need to be structured in a clear and transparent way so that it will later be possible to trace the information. If the time of submission of data is the same for different product-types, then the all-in-one approach is preferred over the option of separate complete Competent Authority Reports for each product-type. However, in situations, where there is more than one applicant the all-in-one approach should be considered on a case-by-case basis.


Whatever the approach followed by the Rapporteur Member State for the preparation of the Competent Authority Report, the peer-review process shall result in one single Assessment Report including one single List of Endpoints.  The confidential part(s) shall always remain separate. 


As a consequence the data provided by the applicants will have to be combined to prepare the List of Endpoints. It has to be stated that all data need to be adequate, meaning that only reliable and relevant data can be considered valid. No detailed guidance can be provided on how to combine data for each endpoint. In general, where two or more studies from different applicants address the same endpoint, a flexible approach is needed:


1. If one of the studies is of better quality than the other(s), in particular for methodological reasons, the corresponding data should be used. 


2. In case two or more studies can be considered as equally acceptable and of equivalent methodology, and still yielded different results (e.g. due to normal variability), the data can be provided as a range or a mean can be derived. 


3. In case two or more studies can be considered as equally acceptable but the different results are due to different experimental conditions, all data should be provided, with a specification of the corresponding conditions.


In every case, for each endpoint, all acceptable studies should be listed with a reference to the applicants that submitted them and to the data owners. If one of the studies was found of better quality, this should also be listed as key study. However, at product authorisation, any of these studies listed could be submitted or referred to with agreement of the data owner
.


For data on physico-chemical properties it is recommended to indicate all data separately. For data on environmental fate, ecotoxicological and toxicological properties for some endpoints a range can be presented or a (geometric) mean of the data can be derived (for example in acute tests with fish provided the test conditions are the same), while for other endpoints a conclusion will have to be taken based on all information (for example ready biodegradability or mutagenicity).   

6.
Data protection aspects of multiple dossier evaluation


The question has been already addressed in the General note on data protection in the framework of Directive 98/8/EC
.


It should be noted that a difference has to be drawn between information concerning existing active substances and new active substances. 


With respect to existing active substances, Article 12(1)(c)(ii) of the Directive stipulates that the information will be protected for a period of 10 years from the date of entry of an active substance onto Annex I or IA for information submitted for the first time in support of the first inclusion in Annex I or IA of either the active substance or an additional product type for that active substance
. The provision does not specify further conditions concerning the type of information to be protected. Thus, any information will be protected provided it was submitted for the first time in support of the first inclusion in Annex I or IA. 


In case of multiple dossiers submitted for the purpose of the inclusion with respect to the same active substance, all information submitted for the first time in support of the first inclusion is protected. The information contained in the 'second dossier' might have been submitted chronologically after the submission of the 'first dossier' but this does not mean that it was not submitted for the first time. This information is in any case submitted in support of the first inclusion.

Furthermore, the protection is not conditional upon the fact that the concerned information directly leads to the inclusion. Even if the information was not used for the inclusion (e.g. incomplete dossier), it shall benefit from the protection under Article 12(1)(c)(ii) of the Directive. The period of protection will expire on the same day as for the information of the 'first applicant' (i.e. 10 years from the date of entry of the active substance onto Annex I or IA).


Lastly, if the evaluation of the 'second' dossier results in a variation of the requirements of the entry on Annex I or IA, the information, which did directly lead to the variation,  will also be protected for 10 years, as it was also submitted for the first time in support of the first inclusion.

With respect to new active substances, Article 12(1)(b) of the Directive states that information referred to in Article 8 shall be protected for a period of 15 years from the date of first inclusion in Annex I or IA. There are no further conditions required for the protection and thus, any information referred to in Article 8 of the Directive related to a new active substance will be protected.


7.
Conclusion


The Commission services therefore wish to maintain their current approach of proceeding with Annex I inclusions as and when the Rapporteur Member State has come to a conclusion regarding the evaluation of dossier(s) submitted with a view to include an active substance in Annex I. 


In the case where multiple dossiers have been submitted, if the evaluation of a dossier is being delayed because additional information have been requested from the participant, it should not prevent the Rapporteur Member State nor the Commission from going ahead with the other dossiers and to include the substance in Annex I on the basis of the conclusions of the evaluation of these other dossiers.


However, for multiple dossiers submitted for the 4th priority list, and possibly the 3rd priority list, if after the completeness check and the dossiers having been considered as complete, the information originally submitted or the waiving argument provided would be considered as not acceptable during the evaluation, as explained in this note, the Commission services would not insist that Rapporteur Member States should request the submission of additional information, when the same information would have been provided by another participant.


This approach should facilitate the evaluation of multiple dossiers submitted under the 3rd and 4th priority list and eventually ensure that the evaluation of these multiple dossier is completed at the same time.


Questions and answers


How to handle data confidentiality between different participants? This can become very complex (format of the CA report, communication of CA report to participants, discussion at TM and CA meetings, etc…). 


This should be dealt on a case by case basis. Rapporteur Member States should have a margin of discretion as to how they wish to handle that matter.


When multiple dossiers have been submitted and that one of them is deemed incomplete and is therefore rejected, what happens to the data of this dossier? Does the Rapporteur Member State have to consider and use them during the evaluation of the active substance? 


If necessary, yes, on the basis of Article 14(1) of Regulation 1451/2007, especially if these data are of relevance for the risk assessment and/or avoid having recourse to new additional studies, on vertebrate animals in particular.


Can these data then also be protected 10 years after the Annex I inclusion (bearing in mind that the dossier was deemed incomplete and rejected)?


Yes, in view of the fact that they have been submitted for the first time in view of the first inclusion of the active substances in Annex I. Article 12(1)(c)(ii) does not limit the benefit of data protection to data from dossiers that have been declared complete. Data of an incomplete dossier might be protected as well.


How would then the access to data be handled as these data were submitted by a person, which is not a participant, whilst the participants have a complete dossier?


The problem is essentially relevant at the time of product authorisation. Then the person who was not a participant will have to generate or to seek access to any missing data in order to have a complete dossier. For the purpose of the Annex I inclusion, it does not appear necessary to negotiate access to the data.


At the time of product authorisation, to which data shall applicants need to have access: to the studies which were considered as the most relevant ones and where chosen to carry out the risk assessment for the purpose of the Annex I inclusion; or to any set of data submitted by one of the participants and declared as complete – even though these data where not those used in fine for that risk assessment?


We believe that at the time of product authorisation, three main scenarios will occur:


a – Applicants will refer to a substance dossier, which was considered as complete at the time of the completeness check and then confirmed as complete during the risk assessment for the purpose of the Annex I inclusion.


b – Applicants will submit a substance dossier composed of a mix of their own studies and of letters of access to studies submitted by various participants and considered as relevant for the purpose of the Annex I inclusion.

c – Applicants will submit a completely new substance dossier composed of their own studies.


This process should be facilitated by the obligation to share data from tests involving vertebrate animals, as foreseen in the proposal for a Regulation that the Commission is due to adopt very shortly.


What is the percentage of substances for which multiple dossiers have been submitted?


Around 10%


� This note supersedes and replaces document CA-Jun04-Doc.5.6



� See Guidance for identification and naming of substances in REACH. 



� TNsG on the assessment of technical equivalence of substances regulated under Directive 98/8/EC, adopted during the 29th CA meeting of 28-30 May 2008.



� Presumably such data would make the risk assessment more conservative than the data in the complete data set. For example, data in the incomplete dossier shows the active is a carcinogen whereas the complete dossier suggests it is not and the RMS wants to use the carcinogen study from the incomplete dossier to restrict the Annex I entry to professional use only.



� This should however not prevent other companies than those which supported the inclusion of the active substance in Annex I, to come up with their own set of data at product authorisation.



� 	See Section 2 of Part D on page 10; �� HYPERLINK "http://ec.europa.eu/environment/biocides/pdf/data_protection_guidance.pdf" ��http://ec.europa.eu/environment/biocides/pdf/data_protection_guidance.pdf� 



� 	This note does not address the protection provided under Article 12(1)(c)(i) of Directive 98/8/EC.







Commission européenne, B-1049 Bruxelles / Europese Commissie, B-1049 Brussel - Belgium. Telephone: (32-2) 299 11 11.
Office: BU9 6/124. Telephone: direct line (32-2) 298 69 33. Fax: (32-2) 299 85 58.

E-mail: env-biocides@ec.europa.eu
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HEEG Opinion 3


TMII08TOX-item3a- Use of Consexpo Prof Use.doc

TMI08TOX-item5g-Potential Hand Exposure HEEG



Agreed in TM II 08


Ispra, 01/04/2008


HEEG opinion on the Use of ConsExpo 


for the Exposure Assessment for Professional Users

1) Background

A question arose during the assessment of professional exposure for disinfectants. Therefore FIN asked the HEEG if the ConsExpo models can be used for the assessment of professional exposure. 


In the Disinfectant Products Fact Sheet of ConsExpo (p.11), it is stated that the models in ConsExpo and the default values are presented for consumers. It is nonetheless possible to calculate the exposure and uptake of disinfectant products for professional users. Of course, the differences in products and product use between the consumer and those using disinfectant products professionally must be taken into account.

2) Opinion of the HEEG

In principle, the approach for the exposure estimation starts with the TNsG version 2, wherein in the computerised database BEAT (and to some extent additionally in the text) the various models are made available.

It is likely that the TNsG/User Guidance (version 2) might not have data for the assessment of some disinfectant uses for professionals and therefore exposure may need to be assessed with the use of alternative models.

ConsExpo allows the adaptation of the default values to assess exposure of professional users. The choices of the default values may be critical. The basic differences between professional and consumer/non-professional users are:

(a) Professionals are likely to use products for longer periods and more frequently than consumers/non-professionals. In addition, are often packaged differently for the professional and the non-professional markets.

(b) Professionals can use PPE to reduce exposure whereas consumers/non-professionals will not;


(c) Professionals will be trained in the use of biocides and will be more likely to obey label instructions and apply the product more carefully.


If these factors are taken into account when using the ConsExpo models/data then the ConsExpo can be adapted, where appropriate, to assess professional exposure. 

The TM is asked for its opinion on the above mentioned proposal

Joint Research Centre ( I-21020 Ispra (VA), Italy ( TP 582


Telephone: direct line (+39)0332/78, ( Telefax: (+39)0332/789963


E-mail: 


http://ihcp.jrc.ec.europa.eu
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This Guidance Document was developed by Germany in consultation with several other Member States and discussed at several Technical Meetings. The document contains guidance on environmental effect assessment for rapidly degrading substances.


The document was agreed at TM V 07.


The CA meeting is invited to discuss and endorse the guidance document.


With respect to the consultation phase COM proposes a 6 month consultation phase. The CA meeting is invited to discuss this proposal.

Subject: Environmental effects assessments for biocidal active substances that rapidly degrade in environmental compartments of concern. 

Issue: To harmonise the use of the time weighted average (TWA) and other available approaches to define effect data endpoints in aquatic and soil studies where the test concentrations cannot be maintained throughout the test. 

Background: The risk within an environmental compartment posed by the use of a biocidal substance is determined by comparing the exposure [or predicted environmental concentration (PEC)] with the likelihood of no effect [or predicted no effect concentration (PNEC)] as derived from the test with the most sensitive species.  Therefore, the risk assessment needs to take account of both the behaviour and effect of the substance in the environment, based on the available hazard data.


Much of the available guidance on environmental testing, exposure and risk assessment strategies concentrates on the issue of persistence and does not sufficiently tackle the issue of non-persistence.  This is a particular concern for risk assessors and experimenters when testing the effects of non-persistent or rapidly degrading substances in tests where method modifications such as flow-through or static-renewal are not practical i.e. algal, sediment and soil ecotoxicological tests. Furthermore, several biocidal uses result in a continuous or semi-continuous long-term exposure for such non-persistent substances. Therefore, additional guidance on how, and when, to calculate the no effect concentration is required for a substance in aquatic and soil studies where the test concentrations cannot be maintained throughout the exposure period of the test.

Special care should be taken in the evaluation of such rapidly degrading substances that this rapid degradation is sufficiently considered for a balanced risk characterisation (PEC:PNEC). If a substance shows a rapid degradation, this is normally already considered for the exposure estimation, leading to a correspondingly lower PEC. To use nominal or initial measured concentrations on the effects side instead of (mean) measured concentrations would lead to an underestimation of the risk for the environment. This means, there is no disadvantage of degradable substances by using the approach outlined below but it ensures a balanced risk assessment. 

Proposal: The following general rules are presented as guidance and are intended to encourage a consistent approach by Rapporteur Member States (RMS) when assessing ecotoxicological endpoints for active substances that disappear in the test system.  It is assumed that these rules only apply to robust tests conducted to guidelines where the substances tested CANNOT be maintained through techniques such as semi-static or flow-through. These rules do not allow for endpoints to be derived from unacceptable or poor quality studies. 

The proposals are based on the OECD Guidance Document No. 23 (2000) on aquatic toxicity testing of difficult substances and mixtures, with additional consideration of the potential exposure patterns for biocidal products.  These approaches are to be used for the determination of the mean exposure concentration in acute or chronic tests where a substance can be shown to degrade significantly over the course of a test (< 80 % of nominal reported).


The following options are available:


(a) If measured concentrations at test start and end are available for all concentration levels tested or for the concentration levels that are close to the derived effect value, the mean (geometric) measured concentrations can be calculated. It is proposed to use the square root geometric mean formula for the calculation of the geometric mean.

(b) If analytical data indicates that the substance could not be: 


i. detected by the end of the study, the final concentration may be taken as the limit of detection (LOD) and the mean (geometric) measured concentrations can be calculated as in (a).  


ii. quantified by the end of the study, the final concentration may be taken as half the limit of quantification (LOQ/2) for the method and the mean (geometric) measured concentrations can be calculated as in (a). 


(Options (a) and (b) are directly taken from the OECD GD on Difficult Substances) and apply mainly to aquatic studies including algae toxicity studies. Aquatic studies for instable substances performed without any analytical monitoring have to be regarded as invalid as a deviation of more than 20 % from the nominal concentration is expected. 

If analytical monitoring was also performed in soil studies (not usual) the approaches (a) and (b) may also apply to these studies.

(c) If no analytical data of the (final) concentrations are available which is common for soil studies, the mean measured concentrations is calculated using the:

TWA approach as detailed for Plant Protection Products (91/414/EEC)
.

The calculation of a TWA mean concentration for static soil (or sediment) tests is only sensible for substances that do not degrade too fast in the test system as this would lead to unrealistically low effect values. The following cases are proposes:

1) Substances with an expected degradation half-life of < 2 d:

It is unlikely that a sensible endpoint from a static soil or sediment study (test duration normally in the range of 14 – 21 d) can be derived, as the use of TWA  would result in unrealistically low effect values. For such substances any toxicity observed in the tests might predominantly be caused by one ore more degradation product(s). The use of the nominal or initial measured concentration is nevertheless justified if the PNEC derived from these tests is compared with the initial PEC without considering biodegradation, if the true exposure pattern due to the biocidal use is similar to that of the effect test method.  In addition, a risk assessment for the relevant metabolites would need to be additionally performed. If the environmental exposure is due to a semi-continuous pattern, it is proposed to add for the exposure assessment the PEC for the active substance and the PEC for the metabolite(s) and to compare this PEC with the PNEC based on nominal or initial measured concentrations. 

2) Substances with an expected degradation half-life of ≥ 2 d: 


Endpoints from acute and chronic studies (soil/sediment) should be derived using TWA mean data.  The risk assessment should also consider the relevant metabolite(s). This approach should also be considered to be applied for substances with a half-life < 2 d that have a continuous release.

The half-life to be used for the estimation of the mean concentration should be selected from the available studies based on expert judgement. It should be related to the normal test temperature (20 °C). However, the calculation of TWA is only valid for first order kinetics for the degradation rate. It has to be considered that the application of half-lives from soil degradation studies performed with real soil to ecotoxicological studies performed with artificial soil represents a worst-case situation as the degradation of the test substance in the artificial soil is likely lower than in real soils due to the lower microbial activity. However, as normally no other information on degradation in soil is available, it is recommended to use these half-lives as first approach. If a risk is identified based on the half-lives from soil degradation studies, a new effect test could be performed with chemical analysis of the test substance concentration in the test system at least at test start and test end; for long-term test or if fast degradation is expected additional measurements between test start and end (in separate analytical vessels) are advisable. 

If for a special substance there is information on the mode of action from which it can be concluded that effects are only expected to be acute (e.g. oxidising substances), the initial concentrations can be used for the effects assessment and compared with the initial PEC for the risk characterisation. Examples for such substances are hydrogenperoxide or hypochlorite. However, for most biocidal active substances this information is not available. It has to be considered that the information available on the mode of action from efficacy tests cannot automatically be used  to conclude on the mode of action in ecotoxicity tests, as a substance can act by different mode of actions (e.g. herbicidal and insecticidal activity) or the available information does not allow a statement on acute versus chronic effects. 

�	The following formula adapted from Guidance Document on Risk Assessment for Birds and Mammals Under Council Directive 91/414/EEC, SANCO/4145/2000 – final should be used for the TWA derivation:







C = C0 * ftwa







C0 		Initial concentration at test start



ftwa 		Time-weighted-average factor 







ftwa = (1-e-kt)/kt







k 		ln2/DT50 (velocity constant)



t 		Test duration







Please note: This formula is not used under PPP for the derivation of mean effect concentrations, but for the estimation of mean exposure concentrations. 
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Addendum to the TNsG on Data Requirements,

CHAPTER 3 (Additional data for active substances and biocidal products)


PART A: Additional data and guidance for active (chemical) substances


7.0.2.3.1
Sewage treatment Plant (STP)


7.0.2.3.2 Water


This document was endorsed at the XXth meeting of representatives of Members States Competent Authorities for the implementation of Directive 98/8/EC concerning the placing of biocidal products on the market (XX).


Introduction


This document attempts to provide guidance to Member States and industry on the additional data requirements for active (chemical) substances emitted from sewage treatment plants (STP). It does not intend to produce legally binding effects, nor does it pre-empt the outcome of discussions between participants and Rapporteur Member States regarding data requirements or the verification of completeness of submitted dossiers. 


At the first Biocides Technical Meeting of 2008, data requirements for bioaccumulation and biodegradation of active (chemical) substances were discussed as a result of an e-consultation initiated by Germany. This e-consultation dealt specifically with substances entering the environment after passing through a STP. In a STP the behaviour of active substances is determined with a STP simulation test (EC method C.10 or OECD 303A), which results in a half-life value for the substance. Based on the result of the STP-simulation study (DT50>3 hours) additional studies are triggered which are determined on the Kp of the active substance. Currently a Kp value is used to trigger water degradation study (Kp<5000) or a soil degradation study (Kp>5000).


However, the specific characteristics of some active substances with Kp <5000 but high accumulation potential triggered the discussion on the relevance of degradation studies in water only. Since no sediment is available in these studies they do not represent a natural habitat and the information gained from these studies is considered to be limited. This opinion was shared by the Technical Meeting which then recommended performing water/sediment studies instead of water simulation studies as they provide more information, and represent the natural habitat better. The outcome of this discussion resulted in revised data requirements for bioaccumulation and biodegradation for chemical substances entering the environment after they passed through a sewage treatment plant (STP). These revised data required are described in the present  addendum, which is described below and replaces the relevant paragraphs in the original TNsG.


Below revised sections 7.0.2.3.1 and 7.0.2.3.2 (pages 98 and 99) of the TNsG on Data Requirements are presented. The changes are indicated in bold. Figure 1 (page 100) has not been changed although it should be noted that the box "Water simulation" following the box "Kp > 5000" shall be changed into "Water simulation or water-sediment study". 


7.0.2.3.1 Sewage Treatment Plant (STP)


If the biocide first enters a STP before release to the environment, a STP simulation test is required.


The only laboratory EC STP (or the corresponding OECD STP) simulation test currently available is the ‘coupled units test’ (EC method C.10 or the corresponding OECD test 303A). This test cannot distinguish between biological degradation and other elimination processes such as adsorption and volatilisation. The EC method C.10 or the corresponding OECD 303A test does not fulfil the criteria given above. Investigations with a closed vessel version of the ‘coupled units test’ using radiolabelled materials have been performed which would allow a determination of the complete mass balance. This modified test is, however, not standardised internationally.


In recent years relatively simple tests using radiolabelled material have been developed which may provide useful information on e.g. aerobic degradation in a STP. An activated sludge die-away test is an example of such a test. Such tests are now discussed at the ISO and therefore not yet standardised. Because they are static tests, one could argue whether they can really be classified as ‘simulation’ tests or are merely an alternative to ‘real’ simulation tests. Nevertheless they are well suited for the testing of biocides and risk assessment purposes in general, since they allow for the use of low substance concentrations, give primary degradation rates, account for formation (and disappearance) of metabolites, and are relatively easy to perform.


If the STP simulation test indicates a DT50 of more than 3 hours, significant emissions from the STP to water and soil (via sludge) may occur. Then further water or soil simulation studies may be required, depending on the partitioning characteristics of the substance. Substances with a Kp of 5000 l/kg which do not degrade in the STP and are not volatile, partition to the sludge and to water equally (i.e. approx. 50%-50%). Substances with a lower Kp will primarily reside in the water phase and may require a simulation test for degradation in water or a water-sediment simulation test. A water-sediment simulation test may especially be considered for substances with a high bioaccumulation potential. These tests also provide a more realistic representation of natural waters and more detailed information on distribution in a natural system than a water only degradation study. 


Substances with a Kp higher than 5000 l/kg will primarily adsorb to sludge (see also TGD part  II, pages 60-65) . Since this sludge may be applied to soil, a soil degradation simulation test may be required. The Kp can be derived from the Koc using: Kp = foc x Koc using a dry matter content of raw sewage of 450 mg/l and an organic carbon content of 30%.


7.0.2.3.2 Water


If the biocide is directly emitted to water, then a water simulation test or a water-sediment simulation test is always required. A water-sediment simulation test may especially be considered for substances with a high bioaccumulation potential. These tests also provide a more realistic representation of natural waters and more detailed information on distribution in a natural system than a water only degradation study. Depending on the  partitioning characteristics of the substance a water-sediment simulation test is definitely required if-  Kp > 2,000: water-sediment simulation test (with quantification of bound residues).


The Kp can be derived from the Koc using: Kp = foc x Koc using a content of suspended matter in surface water of 15 mg/l (d.wt.) and an organic carbon content of 10%.


There are very few water ‘simulation’ tests which fulfil the criteria presented in paragraph 7.0.2.3. The ISO 14592 shake flask batch test with surface water is probably the best option currently available and is the basis for the OECD test guideline 309, Aerobic mineralisation in surface water-simulation biodegradation test.


For some product types it is relevant to perform a sea water simulation test, and the test system has to be adapted accordingly. Chapter 2.5 gives more guidance on the product types for which this is the case, and 7.1.1.2.3 describes the seawater biodegradation test.


The water-sediment simulation test should be performed according to OECD TG 308, with at least two sediments with different characteristics (OECD/JRC workshop in Belgirate in 1995 agreed on two tests for aerobic and one for anaerobic breakdown).


2




_1359459301.pdf


Addendum relevant to Biocides to the TGD on Risk Assessment 


(Endorsed at the 23rd CA meeting Nov. 2006) 


PNECoral derivation for the primary and secondary poisoning 
assessment of anti-coagulant rodenticides 


 


Derivation of PNECoral for primary and secondary poisoning has been discussed at the 
Biocides TM I ’06 when discussing the substances difethialone and coumatetralyl. 
Norway provided a discussion document which resulted in the following guidance. 


There was a general agreement that the principles laid down in the TGD do not reflect 
the special situation with regard to rodenticides very well. In addition to the secondary 
poisoning assessment from the TGD (PECoral, fish and PECoral, worm compared to a PNEC 
for fish- or worm-eating mammals or birds) another food chain rodenticide (bait) 
→ rodent → rodent-eating mammal or rodent-eating bird has to be assessed here. A 
predicted environmental concentration, which corresponds to the PECoral, predator in the 
TGD needs to be defined. According to the emission scenario developed for product type 
14 in the EUBEES project “…it will then be compared with the predicted no-effect 
concentration PNECoral according to the TGD”. However, the guidance for PNEC 
derivation given in the TGD refers to an exposure situation which is completely different 
from the exposure situation for rodenticides. Also in the ESD PT14 it is questioned “…if 
the PNECoral calculated according to the TGD is really very suitable for rodenticides”. 


One issue not yet discussed at TM regarding PNECoral derivation for the primary and 
secondary poisoning assessment of rodenticides is whether it is considered necessary to 
derive separate PNECoral for an acute and a chronic exposure situation to rodenticides as 
done by most MS. 


 


In ESD PT14 it is stated that “…it could be argued that both an acute and a chronic risk 
assessment should be done for anticoagulants, because although the mode of action is 
generally chronic, some anticoagulants have substantial acute toxicity.” ESD PT14 states 
also that “…the time periods implied by the exposure and effects assessments should be 
comparable. If possible these two should be made consistent”. The ESD PT14 gives no 
clear guidance on whether two separate PNECoral values have to be derived and on how 
to do this. 


The PNECoral derivation described in the TGD for the secondary poisoning assessment 
considers the oral intake of a chemical via fish or worms and a more or less continuous 
exposure situation and no guidance is given at all regarding primary poisoning. The TGD 
does not state to derive a separate short-term PNECoral in addition to the long-term 
PNECoral. Therefore no guidance is available on how to derive a short-term PNECoral. 


At TM I ’06 it was not possible to find another way of deriving PNECoral than the 
approach described in the TGD and it was agreed to follow the TGD. However, for the 
short-term exposure and for primary poisoning no guidance is given in the TGD. 


This document is meant as a proposal for harmonising the primary and secondary 
poisoning assessment of anticoagulant rodenticides so that a future comparative 
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assessment of anticoagulant rodenticides would be possible. It was discussed and agreed 
upon at TM III ’06. 


Item 1: Do we need both a short-term and a long-term PNECoral? 


As described in general in the TGD only one PNEC is derived for any effects assessment, 
which, if not exceeded, should ensure an overall protection of the environment. This 
PNEC can be considered as a long-term value. 


The situation with respect to anticoagulant rodenticides is different. Most anticoagulant 
rodenticides are acutely toxic to mammals and birds and there is the possibility of an 
acute poisoning situation in addition to a long-term exposure of non-target mammals and 
birds. This situation is not reflected in the TGD, however, it is considered especially 
relevant for primary poisoning, whereas for secondary poisoning the long-term exposure 
seems to be more relevant than the acute exposure situation. 


Comparing an acute poisoning incident, which represents a single uptake of the 
anticoagulant rodenticide by a non-target mammal or a bird, with a PNECoral which has 
been derived in accordance with the TGD, considerably overestimates the risk due to the 
choice of long-term studies as a basis for deriving the PNECoral. 


On the other hand no guidance is available on how to derive PNECoral values for an acute 
poisoning situation. Every MS which derived short-term PNECoral values for their 
evaluations chose its own approach. Different studies, different endpoints and different 
assessment factors have been used as no harmonised guidance is available at the moment. 
When discussing this issue it became clear that the situation is that complex that it will 
not be possible to reflect the real life situation in the primary and secondary poisoning 
assessments of the evaluation reports. It remains unclear which studies should be chosen 
for a derivation of an acute PNECoral and also which assessment factors should be applied 
to them. Due to these problems it is considered more than difficult to reach a compromise 
regarding the derivation of a PNECoral for acute poisoning situations. Having in mind the 
importance of harmonising the primary and secondary poisoning assessment of 
anticoagulant rodenticides for a future comparative assessment the following pragmatic 
approach is suggested for the time being. When revising the ESD PT14, guidance should 
be included on how to derive a PNECoral for acute exposure situations. 


Qualitative risk assessment for acute situation 


At the moment it is suggested not to conduct a quantitative risk assessment for the acute 
primary as well as the acute secondary poisoning situation. Instead a qualitative 
description of the toxicity of the substance compared to the possible single uptake should 
be given. 


Example primary poisoning Tier 2, single uptake without excretion: 


Concentration of active substance in bait 25 mg/kg 


Tree sparrow: daily food uptake 7.6 g/day 


Body weight: 22 g 
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Expected content of the active substance in the sparrow for a single uptake 
incident if the sparrow consumes 100% of its daily food uptake on rodenticide 
bait: 8.64 mg/kg bw 


LD50 of the active substance (bird) = 0.264 mg/kg bw 


From this calculation it becomes clear that the sparrow dies if consuming 100% of its 
daily food uptake on rodenticide bait, even without applying an assessment factor to a 
single dose LD50. The same comparison can be made for an acute situation at Tier 1 
secondary poisoning with Frodent = 1. 


It is important to stress that this qualitative assessment is not intended to be used for the 
risk assessment of primary and secondary poisoning of rodenticides. This comparison 
only gives a first indication of the acute toxicity of the substance. If an anticoagulant 
rodenticide with a lower acute toxicity e.g. has a LD 50 (bird) which is above the 
expected content in the sparrow the conclusion of this comparison should NOT be that 
the substance is not acutely toxic or "unproblematic" with regard to the acute primary 
poisoning situation because a comparison is made with a single dose LD50 without 
applying an assessment factor. This comparison is not intended to be used for risk 
characterisation: no PNEC shall be derived and hence no PEC/PNEC ratio can be 
established, and shall not be used for a comparative assessment. 


Object of a qualitative risk assessment should be: 


•  Primary poisoning: 


o Tier 2 for 1 days exposure with and without excretion, where the PECoral 
is the expected concentration of the active substance in the non-target 
animal after 1 day exposure (single meal) [mg/kg bw]. A default excretion 
factor of 0.3 (for birds and mammals) should be used in case no data is 
available. For a first step worst case, the parameter AV∗, PT and PD are 
all 1. For a more realistic worst case AV∗ = 0.9, PT = 0.8 and PD = 1. 


•  Secondary poisoning 


o Tier 1, where the PECoral is the concentration in the rodent immediately 
after a last meal on day 5 [mg/kg food]. For a short-term exposure PD is 1 
(rodents have fed entirely on rodenticide) and Frodent = 1 (non-target 
animals consume 100 % of their daily intake on poisoned rodents). For 
comparison calculations with PD = 0.5 and PD = 0.2 could also be 
included. 


Quantitative risk assessment for long-term situation 


For the long-term exposure, as described in the ESD PT14, a quantitative risk assessment 
for primary and secondary poisoning should be carried out. For that the PNECoral should 
be derived in accordance with the TGD. 


                                                 


∗ AV has to be set to 0.5 for birds if the product is a paste in an envelope 
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Object of a quantitative risk assessment should be: 


•  Primary poisoning: 


o Tier 1 where the PECoral is the concentration of the activessubstance in the 
food (bait) [mg/kg food] 


o Tier 2 for 5 days exposure, considering excretion, where the PEC oral is the 
expected concentration of the active substance. in the non-target animal 
after 5 days exposure [mg/kg bw]. A default excretion factor of 0.3 (for 
birds and mammals) should be used in case no data are available. As a 
worst case, the parameter AV*, PT and PD are all 1. 


•  Secondary poisoning 


o Tier 1 for a long-term exposure. The PEC oral is the concentration in the 
rodent immediately after a last meal on day 5 [mg/kg food]; PD = 1 and 
Frodent = 0.5 (non-target animals consume 50 % of their daily intake on 
poisoned rodents). For comparison calculations with PD = 0.5 and PD = 
0.2 could also be included. 


o Tier 2 for a long-term exposure. The PEC oral is the concentration in non-
target animals after a single day of exposure [mg/kg bw]; PD = 1 and 
Frodent = 0.5. 


For a comparative assessment the long-term PEC/PNEC values of the respective 
substances should be compared. As a worst case, PEC/PNEC ratios of the smallest bird 
and the smallest mammal should be compared for primary as well as secondary 
poisoning. 


Item 2: Choice of studies for the long-term risk assessment for primary and 
secondary poisoning  


It is suggested using the NOEC from an avian reproduction study or, if not available, the 
LC50 from a 5 days feeding study with birds for PNECoral, bird derivation. 


For mammals the NOAEL from a 28 or a 90 days repeated dose toxicity study or from a 
chronic study should be used. 


For converting the PNECoral values from a concentration in food [mg/kg food] to a dose 
related PNECoral [mg/kg body weight], and vice versa, the following equation should be 
used: 


Daily dose [mg/kg bw day] = conc. in food [mg/kg] * daily food consumption [g/bird day]/body 
weight [g] 


Data from animals used in the test should be used for conversion (i.e. body weight and 
daily food intake of the test species) and not default values given in EUBEES. 


Item 3: Assessment factors 


The AF laid down in the TGD should be used for PNECoral derivation for the long-term 
risk assessment. 
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REFINED WAIVING CONCEPT FOR RODENTICIDES 
 


Addendum to the TNsG on Data Requirements, 
 


Chapter 1.4 (Guidance on non-submission of data) 
 
 


1.4.1 Specific considerations for some product types. 
 


PT14 RODENTICIDES 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
This document was endorsed at the 15th meeting of representatives of Members States 
Competent Authorities for the implementation of Directive 98/8/EC concerning the 
placing of biocidal products on the market (15-16 December 2003). 
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Without prejudice to Articles 5(2) and 10(1) of Directive 98/8/EC, waiving of certain 
toxicological studies on rodenticidal active substances could be possible, if the prerequisites 
on both human exposure and toxicological profile, as generally outlined in the TNsG on data 
requirements chapter 1.4, are satisfied. The following text details the waiving issues for PT14, 
rodenticides. 
 
The necessary data and the justification for waiving should be submitted to the Rapporteur 
Member State for a specific active substance. Waiving of certain studies should be a case-by-
case decision for each specific active substance in a relevant product type.  
 
Waiving is only possible before the initiation of a study. If a study on vertebrate animals is 
already on-going, aspects concerning both ethical and economical reasons must be 
considered. Therefore, waiving of an already initiated study is not supported.  
 
The Directive 98/8/EC states in Article 8 (5) that “... a justification, acceptable to the 
Competent Authority must be submitted…”. On the other hand, it should be common practice 
under the Review Regulations that the competent authority should provide a reasoned 
statement for not accepting or accepting such a justification for waiving of certain 
toxicological studies. Such statements should be discussed between the different Member 
States (or in the Waiving Working Group) and based on the outcome of a waiving decision, it 
is possible, if applicable in general, that the decision is reflected in the “Manual of 
Decisions”. It is the opinion of the Waiving Working Group that arguments and decisions in 
relation to waiving of studies in a specific case should be transparent. 
 
A detailed waiving concept is given in the TNsG on data requirements. This waiving concept 
is, in general, also applicable to rodenticidal active substances especially with regard to the 
toxicological core-data studies. A refinement of this waiving concept was required for Product 
Type 14. The following toxicological data requirements from the common core data set may 
be considered for the application of the waiving principles for rodenticidal active substances: 
 


Subchronic toxicity study (90-days) in rodents  
Chronic toxicity studies in rodents 
Carcinogenicity studies in rodents 
Teratogenicity study in the second species (normally in rats) 
Two-generation reproduction (fertility) toxicity study  
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1.  General considerations for waiving of several toxicity studies on 


rodenticides 
 


Some general considerations for non-submission of data or toxicological studies from the 
common core data set are outlined below.  
 
1. The study is technically not possible to perform 
 
• The intrinsic physico-chemical or other (e.g. toxicological) properties of the rodenticidal 


active substances are such that specific route of exposure cannot be tested or not all tests 
can be performed (e.g. very volatile or unstable substances (CO2, Phosphides) by oral 
application or cannot be tested particularly in long-term studies).  


 
2. Other existing data can be used instead of the required data: 
 
• Active substances evaluated with regard to the agricultural use 


• 


• 


• 


For the majority of rodenticides there are many toxicological data available and these 
have been evaluated with regard to agricultural use. These data (amended with 
biocidal use specific considerations) might generally be sufficient also for the 
evaluation as biocidal active substance under Directive 98/8/EC. 
The waiving principles discussed for a specific active substance under Directive 
91/414/EEC should be considered and as far as possible used for the assessment under 
Directive 98/8/EC, especially if comparable exposure scenarios are applicable.  


 
Bridging/Read-across concept for data on related substances 
• 


• 


• 


• 


A toxicological study can be waived, if a bridging/read-across concept for two closely 
related chemical substances (e.g. isomers) can be applied under the conditions that 


sufficient relevant core data (including physical-chemical and toxicological data) 
are available for both active substances. Mechanistic studies may be needed to 
clarify the mode of action of substance(s). All these data should lead to the 
scientifically based conclusion that both substances have the same toxicological 
profile.  
In such cases, it is possible to waive specified investigations with the second 
substance, especially for testing of long term toxicity/carcinogenicity and 
reproduction toxicity, if the data obtained for the first substance allow a valid 
assessment of the toxicological properties of the second substance and vice-versa.  


 
Evaluation of acceptable human data  
• 


• 


• 


Although most data required for human health risk assessment will be obtained from 
animal studies, the evaluation of acceptable and ethically derived human data is 
important since it can supplement findings in animal studies.  


Such data may include information following medical use (e.g. Warfarin), 
accidental or occupational exposure, and medical surveillance data on 
manufacturing plant personnel.  
Such data on rodenticidal active substances must not include information coming 
from human volunteer studies. 


 







 
 
 
 
 
 
 
 
 
 


 
 


- 4 - 
 
 
 
 
 
 


 


3. The study is not scientifically necessary  
 
• 


• 


• 


• 


In some cases it is not scientifically advisable to perform a toxicological study due to the 
intrinsic properties of the chemical. For example, the tests using rats as test animals may 
not suit several rodenticides. Therefore, a modification of the test guideline might be 
needed, particularly with regard to the choice of species. However, the choice of species 
must be justified by the applicant. 


In the case of rodenticides, designed to kill the wild form of the recommended test 
species, reproduction or long-term testing of the target species may be inherently 
difficult. Where alternative test species are more suitable for toxicity testing, 
derogation from the data requirements laid down in the TNsG on Data Requirements 
may be appropriate.  
Owing to the activity of the rodenticide where, in consequence, the tests using rats as 
the preferred test animals may not be suitable another species (i.e. mice or hamsters 
instead of rats for rodenticides with selective high efficacy to rats) might be 
considered for the toxicological testing according to the common core data set.  
If, for any endpoint of the common core data set, testing on two species is required, 
i.e. tests in rodents and non-rodents, the rodent species (e.g. rats) might be considered 
as “second species” for rodenticides and non-rodents should be used as the fist 
species, if a lower sensitivity can be assumed. 


 
4. The study is not necessary due to limited exposure and toxicity profile 
 
• 


• 


• 


• 


• 


• 


Primary exposure (including occupational exposure during mixing and loading) and 
secondary exposure (including possible contamination of food or feed) must be estimated 
according to validated exposure models based on a realistic worst case exposure scenarios. 
Primary exposure to rodenticides is mostly limited to the formulating personnel and pest 
control operators (including amateur use, where this is still permitted).  
The predominant use of rodenticides is protected (e.g. bait stations, enclosed boxes 
designed to be ‘tamper-proof’), such that members of the general public can only gain 
access to the baits with the use of force. This minimises the chances of secondary 
exposure, which might be considered as NEGLIGIBLE (including no residues in food or 
feed), if demonstrated by realistic worst case exposure scenarios.  
The possibility of accidental or suicidal exposure to the public should be considered in the 
risk assessment as a consequence of an inappropriate use.  
If data is adequate to indicate any health risks in humans and non-rodent animals, waiving 
of the following data requirements from the common core data set may be considered, in 
particular if specific exposure and use conditions will be linked to the Annex I listing of 
the active substance.  
In addition, the experimental test data available for each active substance must be 
sufficient to identify any direct and indirect effects regarding all endpoints covered by the 
studies below. 
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• 


 


The following criteria may be applicable when a reasoned statement has been presented 
demonstrating that the rodent species are of less relevance for the human risk assessment.   
 


Subchronic toxicity study (90-days) in the second animal species for rodenticides  
Exposure: 
• if the level of secondary exposure to the rodenticidal active substances is 


NEGLIGIBLE. 
Toxicity profile:  
• if the repeated-dose studies in the first species, preferably performed in agreement 


with the OECD test guidelines on non-rodents, are without indication of 
substance-related adverse effects for primary exposure (including a satisfactory 
MOE1), and  


• if the mechanism of the toxicity is known and it is justified that the toxicological 
effects in the target rodent species are not relevant to humans regarding the 
expected exposure levels2.  


 
• Chronic toxicity studies in rodents 


Exposure:  
• if the level of secondary exposure is NEGLIGIBLE, and  
• if the frequency or duration of the primary exposure to the rodenticidal active 


substance is below the level of lower concern with regard to long-term toxicity 
testing, i.e. up to once per month (may be average per year, i.e., up to 12 exposures 
per year) or a 3 month period, respectively. 


Toxicity profile:  
• if the sub-chronic repeated-dose studies performed in agreement with the OECD 


test guidelines are without indication of substance-related adverse effects for 
human exposure (including a satisfactory MOE1), and 


• if the mechanism of the toxicity is known and it is justified that the toxicological 
effects in the target rodent species are not relevant to humans regarding the 
expected exposure levels2. 


 
• Carcinogenicity studies in rodents 


Exposure:  
• if secondary exposure to the rodenticide is NEGLIGIBLE, and 
• if the frequency or duration of the primary exposure to the rodenticidal active 


substance is below the level of lower concern with regard to long-term toxicity 
testing, i.e. up to once per month (may be average per year, i.e., up to 12 exposures 
per year) or a 3 month period, respectively. 


Toxicity profile:  
• if no genotoxic potential for humans is identified in tests of genotoxicity, 


performed in agreement with the OECD test guidelines (according to TNsG-DR 
chapter 2A, 6.6), and 


• if possible mechanisms of toxic effects observed in subchronic and chronic 
toxicity studies are without any indications of non-genotoxic carcinogenicity and 
there are no structural alerts for carcinogenicity, and 


                                                 
1 300 to 1000 depending on the following considerations (see 4.1.3 Determining assessment factors in TNsG Annex I inclusion): 
- the type and severity of the effect; 
- possible differences in exposure characteristics between the calculated exposure and the exposure in the study providing the NOAEL  
- the dose-response relationship observed; 
- the overall confidence in the database (i.e. completeness of the database). 
2 based on a realistic worst-case scenario 
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• 


• if the subchronic studies are without indication of substance-related adverse effects 
relevant to humans regarding the expected exposure levels2.  


•  
Teratogenicity study in the second animal species for rodenticides  
Exposure:  
• if primary and secondary exposure2, particularly of women in childbearing age, to 


the rodenticidal active substance is NEGLIGIBLE. 
Toxicity profile:  
• if no developmental or reproductive effects in the first teratogenicity study, 


performed in agreement with the OECD test guidelines, are observed in less 
susceptible species for a specific rodenticide (e.g. rabbits, mice, or hamsters), and  


• if no developmental or reproductive effects in the two-generation reproduction 
toxicity study (performed in agreement with the OECD test guidelines in a less 
susceptible species for a specific rodenticide, e.g. mice, hamster; and performed 
with another species than the first teratogenicity study) are observed.  


 
• Two-generation reproduction (fertility) toxicity study  


Exposure:  
• if primary exposure (including occupational exposure during mixing and loading) 


and secondary exposure2, particularly to children (i.e. no residues in food or feed), 
to the rodenticidal active substance is NEGLIGIBLE.  


Toxicity profile:  
• if no developmental or reproductive effects are observed in the teratogenicity 


studies (performed in agreement with OECD guideline No 414) in two less 
susceptible species for a specific rodenticidal active substance (e.g. mice, hamster, 
rabbits), and 


• if the subchronic and chronic studies performed in agreement with the OECD test 
guidelines have shown no adverse effects on the reproductive organs (macroscopic 
investigation, organ weight analysis and histology) and endocrine functions, and  


• if the absence of effects on reproductive organs is not only investigated at a 
morphological level but also on their functionality and additional data on sperm 
quality and/or oestrus cycle to confirm no effect on functionality of the 
reproductive organs are sufficient. Where relevant for interpretation of such 
effects, it could be necessary to perform supplementary studies (e.g. as 
mechanistic in-vivo studies or as in-vitro studies according to established 
guidelines for testing of hormonal disrupters). 


•  
 
2.  Considerations with regard to specific types of rodenticides 
 
Anticoagulants (except Warfarin) 
 
• 


• 


A waiver for a multigeneration study and long-term rodent studies on anticoagulant 
rodenticides may be scientifically justified based on the above mentioned principles on a 
case-by case basis and supported by a sufficient database from animal studies and human 
observations.  
Support for waiving of one or more of these studies can come from the practical 
difficulties of performing a study in the target rodent species.  
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• Furthermore, exposure is an issue and has to be taken into account, e.g. a high ratio of the 
predicted dose in non-rodent studies and the actual dose of primary human exposure, 
and/or negligible levels of both long-term primary and long-term secondary exposure. 


 
Warfarin 
 
 Warfarin has been subject to a recent comprehensive discussion under directive 


91/414/EEC. Although the available toxicological studies do not comply with current 
standards they can be used for risk assessment which is mainly based on human data, i.e., 
experience coming from the long-lasting medical use of this compound to avoid or reduce 
blood coagulation.  


 New toxicological studies in animals are not required. 
• In the framework of the evaluation of warfarin under directive 98/8/EC the list of 


endpoints, as established in the framework of 91/414/EEC shall be taken over, taking into 
consideration the rules on data protection and the list of protected data. 


 
Carbon Dioxide (CO2) 
 
• The use of carbon dioxide as a rodenticide, under normal conditions of use, will not cause 


any detectable elevation in the level of carbon dioxide found naturally in air. Indeed, the 
volume of carbon dioxide in one trap, which gets released to atmosphere over 15 minutes, 
is equivalent to the amount released in an enclosed 25 m2 room by one person breathing 
for six minutes. 


• 


• 


• 


• 


On the basis of exposure alone, it is not scientifically necessary to conduct a multi-
generation study and/or a carcinogenicity study for carbon dioxide. The use of carbon 
dioxide as a rodenticide does not increase carbon dioxide above levels found naturally in 
the atmosphere, and this is well below established maximum occupational exposure limits 
for safe working conditions.  
A multi-generation and/or carcinogenicity study is technically feasible, but difficult, and 
given the body’s metabolic and physiological sensitivity to changes in carbon dioxide 
levels it is unlikely to provide any useful data for the risk assessment.  
The toxicological profile of carbon dioxide is well established with a substantial amount 
of data. Although this information has it’s limitations and it does not address the issue of 
fertility and reproduction specifically, it is considered sufficient to address the toxicity of 
carbon dioxide particularly given the low level of exposure expected from it’s use as a 
rodenticide.  
Carbon dioxide is a potential basic substance as referred to in Article 2(1c) of Directive 
98/8/EC and will be dealt with accordingly. 
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Agreed in TM III 2008

TMIII08TOX-item3a-Transient mouthing - New wording.doc

Ispra, 04/07/2008


Transient mouthing – new wording and definition

In TM II 08, there was a request to discuss the meaning of “transient mouthing”, since MSs had different interpretations on what this should include. UK was asked to give a clarification on this.


UK suggests changing the wording as follows:


Present wording:

Transient mouthing of poison bait

Suggested new wording:
Mouthing of poison bait - an exceptional scenario

The word “transient” was removed since it was estimated to be the cause for varying interpretations. The change in wording is not intended to change the scenario.

“Mouthing of poison bait - an exceptional scenario” concerns the situation where an infant manages to access a bait block, despite the preventive measures taken, and then licks the block, or ingests a piece of the block. Exposure is thus acute and is expected to occur only exceptionally. 


In this scenario, licking of the hands can be disregarded as this would be a marginal addition to the mouthing exposure.

Joint Research Centre ( I-21027 Ispra (VA), Italy ( TP 582


Telephone: direct line (+39)0332/789160, ( Telefax: (+39)0332/789963


E-mail: antero.airaksinen@ec.europa.eu


http://ihcp.jrc.ec.europa.eu
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Guidance for Waiving of Data Requirements for Pheromones 
for Inclusion in Annex I/IA of Directive 98/8/EC 


 


 


 


 


 


 


 


 


 


 


 


 
 
 
This document was endorsed at the 18th meeting of representatives of Members States 
Competent Authorities for the implementation of Directive 98/8/EC concerning the plac-
ing of biocidal products on the market (29-30 March 2005). 


Disclaimer: This document attempts to provide guidance to Member States and industry 
on the data requirements for pheromones. It does not, intend to produce legally binding 
effects, nor does it pre-empt the outcome of discussions between participants and Rap-
porteur Member States regarding data requirements or the verification of completeness 
of submitted dossiers.  


 


 


 


 







I. Introduction  
 
This document provides guidance for waiving of data requirements for the four pheromones 
(one dipteran and three lepidopteran pheromones) for which a notification was received under 
Commission Regulation (EC) No 1896/2000.  
 
The draft Guidance is based on the OECD Monograph 12 (OECD ENV/JM/MONO(2001)12), 
the UK document (TMIII04GEN-ITEM1B-UKCOMMENTS-IBMA AND TSGE.DOC) and on 
comments received from other Member States. It takes into consideration the inherent differ-
ences between pheromones and conventional chemical biocides. Pheromones act by modify-
ing the behaviour of the pest species rather than killing, are more target specific than conven-
tional insecticides, are used at concentrations close to those in nature, and dissipate rapidly. 
For these reasons it is expected that most pheromones pose lower potential risk to human 
health and the environment than conventional biocides. Experience from the Plant Protection 
Products based on environmental and health studies has demonstrated that pheromones may 
provide effective pest control at low volumes, and at minimal risk. This draft Guidance, fur-
thermore, takes into account that the exposure patterns for biocidal use of these four sub-
stances is different from the standard use of pheromones under the plant protection legisla-
tion, meaning that, among others, the OECD Monograph 12 does not specifically address all 
issues related to the biocidal use of the four pheromones. 
 
In order for an active substance to be included in Annex I/IA of the Directive 98/8/EC a dos-
sier on the active substance and an associated biocidal product dossier should be provided. 
The product dossier is required to ensure that the active substance can be used safely and is 
effective against the target organism in a biocidal product. The data requirements are laid 
down in Annexes IIA/IIIA and IIB/IIIB of Directive 98/8/EC for chemical biocides. These 
data requirements may be reduced for the family of chemicals that comprises the Straight-
Chained Lepidopteran Pheromones (SCLPs), under the condition that sound scientific argu-
ments are provided by the applicant. Similarly, for the dipteran pheromone certain data may 
not be required on scientific grounds. Table 1 and Table 2 in Appendix 1 provide a proposal 
for the core data set (Annexes IIA and IIB of Directive 98/8/EC) for the four pheromones, 
both for the active substance and for the product. 
 
Additional data requirements according to the Annexes IIIA and IIIB of Directive 98/8/EC 
which are conditionally required depending on the hazard profile of the active substance, the 
exposure and use pattern are not specifically addressed in Appendix 1, but may need to be 
considered. 
 
Table 1 and Table 2 in Appendix 1 also show how the data requirements considered by this 
draft Guidance differs from the OECD approach, which deals mainly with the outdoor use of 
pheromones as agricultural pesticides. Additional data may be required if the review of the 
data suggests that the use of the active substance through an associated biocidal product could 
pose a risk to human health or the environment. 
 
While this specific Guidance document is especially prepared for waiving of data require-
ments for pheromones for inclusion in Annex I/IA according to Directive 98/8/EC, it might be 
also applicable in a modified form to other semiochemicals, e.g. allochemicals. It is important 
to note, in this context, that the main argument for the non-submission of a number of data 
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requirements is based on low exposure, so the first issue to confirm when checking if the ap-
plicability of the current guidance is if the exposure profile is similar. 
 
 
II. Definitions  
 


• Semiochemicals (SC) are chemicals emitted by plants, animals, and other organisms - 
and synthetic analogues of such substances - that evoke a behavioural or physiological re-
sponse in individuals of the same or other species. They include pheromones and allelochemi-
cals. This report pertains only to SCs that affect the behaviour of arthropods.  


• Pheromones are semiochemicals produced by individuals of a species that modify the 
behaviour of other individuals of the same species (i.e. an intraspecific effect).  


• Straight-chained lepidopteran pheromones (SCLPs) are a group of pheromones con-
sisting of unbranched aliphatics having a chain of nine to eighteen carbons, containing up to 
three double bonds, ending in an alcohol, acetate or aldehyde functional group. This structural 
definition encompasses the majority of known pheromones produced by insects in the order 
Lepidoptera, which includes butterflies and moths. 


• Allelochemicals are semiochemicals produced by individuals of one species that mod-
ify the behaviour of individuals of a different species (i.e. an interspecific effect). They in-
clude allomones (emitting species benefits), kairomones (receptor species benefits) and 
synomones (both species benefit).  
 
 
III. Guidance for Reduced Data Requirements  
 
Arthropod and other pheromones are inherently different from conventional biocides in their 
non-toxic, target-specific mode of action and natural occurrence. They are generally effective 
at very low rates, comparable to levels that occur naturally. They are generally volatile and 
usually dissipate rapidly in the environment. In addition, many end use products are formu-
lated mainly in passive dispensers (hollow fibres, tapes) that present little direct exposure to 
humans and non-target organisms. All these factors minimise the risk of adverse effects from 
the use of pheromones. 
 
The low exposure potential of arthropod pheromones in general and of SCLPs in particular 
are recorded e.g. in the OECD Monograph 12 for their outdoor use as agricultural pesticides. 
It is further reported that 


• the application rate is typically low and probably comparable to naturally efficacious 
concentrations 


• volatility and rapid environmental transformation minimise residues in crops and ex-
posure of non-target organisms for outdoor use 


• SCLPs are of low toxicity to mammals.  
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IV. Data Requirements  
 
1. Physical Chemistry 
 
The draft Guidance considers that chemistry data should, wherever practicable, be provided in 
order to confirm the structure and characteristics of the active substance notified and sup-
ported under the Directive 98/8/EC. All the core data requirements for physico-chemical 
properties should be addressed by data or by a robust argument for waiving, which should 
always be based on sound science and may include theoretical data or calculated values with 
supporting arguments. General ‘not applicable’ statements are not considered robust and 
should not be considered as fulfilling a data requirement. 
 
Where an applicant agrees to submit data for any physico-chemical endpoint to be evaluated, 
the designated Rapporteur Member State (RMS) should evaluate these data on a case-by-case 
basis and inform the applicant if it believes that further data are required in order to satisfy a 
particular endpoint. 
 
The draft Guidance considers where appropriate, that data may be used to read across from 
the active substance to the biocidal product or vice versa as long as robust arguments can be 
presented to show that this is valid.  
 
The draft Guidance understands that provision of all data on every active substance within the 
group SCLPs claimed could be difficult. However, the draft Guidance considers that represen-
tative data are required from studies or published literature for physico-chemical endpoints in 
order to aid the characterisation of the active substance involved and therefore enable an in-
formed decision as to waiving of data for other end-points.  
 
The information provided from the physico-chemical endpoints may also be used in some of 
the environmental and occupational exposure modelling programs for risk assessment. The 
information potentially required for these programs would include water solubility, volatility, 
vapour pressure, partition co-efficient and probably also relative density.  
 
Specific Physico-chemical Endpoints 
 
Melting point, boiling point and probably also relative density are properties that provide in-
formation on the physico-chemical characteristics of an active substance. It is accepted that 
the physical state of a chemical e.g. liquid, solid can be seen at room temperature however the 
required characteristic properties such as the melting point and boiling point cannot. There-
fore, this information is required. The draft Guidance is in agreement with the OECD Mono-
graph 12 that suitable data or waiving arguments resp. should be submitted where appropriate 
for these endpoints. Applicants should also note sublimation/decomposition points may be 
more appropriate for certain active substances; it is up to the applicant to determine how to 
address these endpoints. 
 
With respect to vapour pressure, water solubility, and partition coefficient endpoints again the 
draft Guidance concurs with the requirements listed in the OECD Monograph 12 that these 
endpoints should be addressed for an active substance. As previously mentioned this informa-
tion may also be required to complete the human and environmental risk assessments. 
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For the endpoint of surface tension the draft Guidance accepts that depending on the active 
substance this information is not always necessary or practicable and not listed as a require-
ment within the OECD Monograph 12. However, this is a core data requirement under the 
Directive 98/8/EC and the draft Guidance would suggest that in line with OECD Mono-
graph 12 justification should be provided rather than a ‘not necessary’ statement for fulfil-
ment of this endpoint. The applicant should also consider when compiling any waiving argu-
ment whether these data would be required for the environmental risk assessment. 
 
2. Efficacy 
 
The applicant has to provide either efficacy data including the mode of action, the target or-
ganism, field of use or arguments against submitting data on the grounds that the “information 
is not necessary due to the nature of the biocidal product or its proposed uses need not be sup-
plied. In such cases, a justification, acceptable to the competent authority must be submitted.” 
 
3. Mammalian Toxicology 
 
The possibility of a reduction in toxicity data requirements in OECD Monograph 12 is based 
on a number of arguments: low application rate and exposure, use of exposure controls (e.g. 
micro encapsulation), low toxicity with no reports of human toxicity and read-across to a 
well-characterised chemical group (notably straight-chained lepidopteran pheromones 
(SCLPs)). 
 
These arguments are consistent with options for addressing toxicology data requirements de-
scribed in the TNsG on data requirements and therefore can be applied to product specific 
guidance under the Directive 98/8/EC. The draft Guidance notes and agrees with the OECD 
concerns about active substances with potentially reactive moieties e.g. epoxides and sub-
stances with indications of toxic concerns in existing studies; i.e. that such concerns should be 
considered on a case-by-case basis, but should in general require a fuller toxicological consid-
eration. 
 
The OECD Monograph 12 specifically mentions a ‘well-characterised’ group of substances, 
the SCLPs. The data package consists of a range of studies that includes a 90-day feeding 
study and a developmental toxicity study involving inhalation exposure. If this data package 
is to be referred to as bridging data on a generic basis by companies wishing to put SCLPs on 
the market under the biocides regulations then the draft Guidance suggests: 


• For consistency of interpretation and efficiency, the suitability and interpretation of 
the package should be agreed by Member States once. It can then be referred to in multiple 
applications 


• The chemical characteristics that an active substance must meet in order to be consid-
ered an SCLP or any other chemical group should be carefully defined and discussed. 
 
In conclusion, the draft Guidance considers that in the context of the demonstration of negli-
gible levels of exposure and duration of exposure of low concern, the data requirements de-
tailed by the OECD i.e. acute toxicity, irritation, sensitisation and mutagenicity are in general 
sufficient and that the minimum data requirement for longer duration studies i.e. 90-day study 
detailed in the TNsG on data requirements, and other repeated dose studies, can be waived. 
With regard to read across to a ‘well-characterised group’ (e.g. SCLPs), the draft Guidance 
would consider each active substance on a case-by-case basis, assessing the size and quality 
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of the available data before accepting a read across argument. In addition, it should be noted 
that the provision of a dermal penetration assay would be considered on a case-by-case basis 
as discussed in the Human Exposure Assessment Section.   
 
With regard to the exposure argument, it should be noted that if negligible levels of exposure 
cannot be demonstrated, e.g. in case of indoor use, then toxicology end points must be ad-
dressed by the options detailed in the TNsG on data requirements. 
The draft Guidance agrees that medical data such as any reports on the effects (particularly 
adverse effects) of the substance on human health should be required, if available. 
 
The TNsG on data requirements (chapter 1.4) offers a number of additional points that could 
be used to waive or address all data requirements without actual testing of the substance e.g. 
the test is scientifically not necessary, it is technically impossible to supply the information or 
the use of published literature. To offer the fullest options in the guidance these should be 
mentioned. In all these cases a justification needs to be written for the approach. 
 
4. Human Exposure Assessment 
 
There is agreement with the OECD Monograph 12 for reduced data requirements, which is 
based on the following precepts: 


• the application rate is typically low and probably comparable to natural emissions, if 
used outdoors  


• volatility and rapid environmental transformation minimise residues in crops and ex-
posure of non-target organisms, if used outdoors and 


• SCLPs (Straight-Chained Lepidopteran Pheromones) are of low toxicity to mammals, 
 
However it should be taken into consideration that – in case of use of pheromones as biocides 
– there are mainly indoor applications. 
 
For occupational exposure – although applicators are mostly non-professionals– and for by-
stander exposure there should be sufficient information available to characterise this exposure 
potential. This would include consideration of application method and rate, and appropriate 
physico-chemical properties. For those active substances with significant exposure potential 
and/or those active substances with toxicological concerns, additional exposure data would be 
required. 
 
The fundamental concept underlying the approach for human exposure assessment under the 
EU regime is the need to establish the full range of human exposure situations that could oc-
cur from the use of a biocidal product and therefore to consider all routes of exposure. The 
exposure assessment process requires determination of the patterns of use, identification of 
the exposed population, establishment the pathways of exposure and quantification of poten-
tial chemical intake. To this end, the TNsG on human exposure proposes a tiered approach to 
exposure assessment whereby, initially, an assessment is based on realistic ‘worst case’ as-
sumptions. If the outcome of this risk assessment, based on worst-case exposure assumptions, 
is that the biocides is ‘not of concern’, then the risk assessment for that human population can 
be stopped and no further refinement of the exposure estimate is required. However, if the 
outcome is that a biocide is ‘of concern’, the assessment must, if possible, be refined using 
additional data and/or reasoned arguments based on expert judgment to allow a more in-
formed decision. This tiered approach is a logical stepwise process to risk assessment and 
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uses the available information to the optimum extent while reducing unnecessary require-
ments for human exposure surveys or studies. The TNsG on human exposure should be con-
sulted to check if relevant exposure scenarios and data are available in this source of informa-
tion.  
 


• Oral and Dermal Exposure 
 
In the natural environment, it is unlikely humans would have direct oral or dermal contact 
with appreciable quantities of the active substance. However when used indoors as a biocide, 
humans could be exposed to quantities of the active substance which may have toxicological 
significance. Therefore, the potential exposure via oral and dermal routes for those handling 
and applying the product under normal working practices (primary exposure) will need to be 
addressed, as will the exposure of others who might come into contact with the active sub-
stance following application (secondary exposure). The form in which the product is pack-
aged for marketing and use may determine the need to assess oral and/or dermal exposures to 
the product. For active substances which are volatile and unlikely to deposit on surfaces, the 
need to assess exposure to the active substance’s residues may be unnecessary and therefore, 
residue data requirements might be waived (Please see also subchapter “Other Exposure Is-
sues including Inhalation Exposure by indoor use”). 
 
In the absence of data derived from actual measurements of exposure during use of the active 
substance, generic model or surrogate data (published or unpublished, if accessible) can be 
used to estimate potential dermal exposure for comparison to appropriate toxicological end 
point(s). Alternatively, a ‘reverse reference scenario’ assessment could be undertaken, 
whereby the amount of active substance a person would need to be exposed to achieve a toxi-
cologically significant dose can be calculated. If the ‘reverse reference scenario’ assessment 
shows that the person would need to be exposed to an unrealistic amount of the active sub-
stance then, in terms of dermal exposure, the proposed use of the biocidal product could be 
considered acceptable.   
 


• Inhalation Exposure by outdoor use 
 
The active substance acts by dispersal in the air; therefore human exposure via inhalation 
must be addressed. 
 
There will be existing emissions of pheromones to which human beings could be exposed 
outdoors. The concentration of this emission can be estimated by simple calculation from data 
on the population density of emitting insects and the amount of substance emitted by individ-
ual insects per hour. Such a calculation would not take into account weather conditions e.g. 
air currents, and the consequent effect these conditions may have on the reduction in concen-
tration of the substance in the air.  The population density used in these calculations should be 
explained. 
 
During outdoor use of the product, if the emission rates and resultant concentrations for the 
substance are at or below those that could occur via the emitting insect population then, pro-
viding there are no toxicological concerns, the product could be considered acceptable in 
terms of inhalation risk. 
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If the emission rates and resultant concentrations for the substance are above those that could 
occur via the emitting insect population, it will be necessary to estimate the contribution the 
artificially introduced pheromones makes to the outdoor exposure levels. This should then be 
added to an estimate of the exposure via the emitting insect population and compared to a 
toxicological end point, which is appropriate to an inhalation risk. 
 


• Other Exposure Issues including Inhalation Exposure by indoor use 
 
Exposure assessments will usually need to be made for an adult and, depending on use pat-
tern, an infant or child, and any groups of people who might be considered particularly sus-
ceptible to the active substance, especially in case of indoor use. In some circumstances, ex-
posure to livestock and/or companion animals may also have to be considered. 
 
If food or animal feedstuffs are likely to become contaminated with the active substance in 
non-negligible amounts, residue data will usually be required. A scientific rationale, based on 
the low potential risk of any residues in food/feedstuffs would be required to waive the resi-
due requirement.  
 
To carry out a suitable and sufficient assessment of the risks to health, the draft Guidance 
considers sound information should be submitted to characterize and, if required, to quantify 
potential exposure for primary and secondary exposure scenarios.  This includes details of: 


• the biocidal product as marketed and in-use; 
• where the biocidal product is to be used (including whether or not there is a potential 


for food/feedingstuffs to be contaminated); 
• the method and rate of application (if diluted, the diluent(s) will need to be identified); 
• for users and bystanders, the predicted frequency, the level and the duration of expo-


sure and 
• relevant physico-chemical data, such as vapour pressure for the active substance, the 


nature and probably the density of the biocidal product as marketed and the product as ap-
plied. 
 
For active substances with toxicological concerns, additional exposure data may be required. 
Reasoned cases would have to be submitted in order to waive the need to estimate exposures, 
or undertake ‘reverse reference scenario’ assessments. 
 
5. Environmental assessment 
 
Directive 98/8/EC has a limited data requirement for environmental core data, and the general 
opinion of the Competent Authorities for implementing Directive 98/8/EC is that these core 
data cannot be waived. However, as the four pheromones are claimed to be highly target spe-
cific and not bioaccumulative and the emissions to environment could be so low that an ar-
gument not to perform all the core tests could be brought forward. Nevertheless, sufficient 
information has to be provided by the applicant to enable the evaluation of any risk arising to 
the environment from the use of pheromones. 
 
The OECD Monograph 12 provides guidance for a reduced set of data requirements with the 
general precursor that pheromones are inherently different from conventional pesticides in 
that they work by a non-toxic mode of action. This has been assessed for its applicability to 
the waiving of environmental data for pheromones as biocides. 
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Compared to agricultural pheromones the wide range of target organisms results in a greater 
diversity of use areas and patterns of biocidal pheromones. For example: ant or beetle attrac-
tants or repellents could be used in contact with ground unlike lepidopteran pheromones, 
which are generally dispersed at height. It is also possible to have repellents and attractants 
for use in water. Pheromones against clothes moths and moth that effect different foodstuffs 
are especially used indoor. 
 
The draft Guidance’s assessment of possible waiving arguments for environmental data de-
scribes a logical sequence to address data requirements and develop waiving arguments that 
might be acceptable for these actives substances. Each data requirement must be addressed 
and will be assessed on a case-by-case basis, this flexibility of approach is required for envi-
ronmental assessment because of the diversity of biocidal products and exposure scenarios 
that are possible. 
 
As data required for classification and labelling cannot be generated solely to satisfy this pur-
pose, this evaluation considers only the data that would be required to satisfy biocidal data 
requirements and does not consider the classification and labelling requirements. 
 


• Environmental core data requirements 
 
According to OECD Monograph 12, for environmental data there is an all-encompassing pro-
posal that if exposure – in case of outdoor use - is comparable to natural levels then the as-
sessment of the active substance’s fate in the environment and its ecotoxicity can be waived. 
The draft Guidance considers this to be an acceptable principle for data waiving. 
 
With regard to the data to support the rationale that release of pheromones is comparable to 
natural emissions, the draft Guidance agrees, that as the effectiveness of pheromones is often 
dependent on olfactory systems that are tuned to natural emission rates, levels above this will 
not be effective. The OECD Monograph 12 suggests that the application rate threshold of up 
to 375 g SCLP/ha/year, used by US-EPA as the threshold for not requiring an experimental 
permit for field trials as agricultural pesticides under 250 acres, can be used to represent natu-
ral emissions for SCLPs. Outdoor application rates of up to 3751 g SCLP/ha/year are gener-
ally understood to result in exposure levels which are comparable to natural emissions and 
safe for non-target species. Therefore, environmental test data on arthropod pheromones will 
only be required if their use will result in environmental contamination exceeding natural en-
vironmental levels. 
 
The draft Guidance considers that estimating emissions is an acceptable approach to show 
how comparable application rates are to natural levels for pheromones. To consider waiving 
of data requirements will depend on whether the applicant’s argument that exposure is com-
parable to natural emissions is sufficiently robust.  
 


• Environmental fate 
 
                                                 
1 This value is taken directly from the OECD Monograph 12, and if used in a Biocide dossier documentation 
should be provided that this is a relevant value. A simple reference to the OECD Monograph, or US-EPA docu-
ments that just cite the value without explaining how it is derived and how it can be converted to an air concen-
tration, is not sufficient. 
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The OECD Monographs 12 states that pheromones generally dissipate rapidly in the envi-
ronment, primarily by volatilisation and degradation. This is partly attributed to persistence 
being counterproductive to communication. But it has to be noted that while this may be gen-
erally applicable to insect pheromones, repellency, for example, is often communicated with 
persistence. 
 
Studies referred to in OECD Monograph 12 show that once active substances are volatilised 
in the field they are said to undergo photo-oxidation. Tests of dissipation of SCLPs occurring 
naturally or applied outdoors on moistened soil and in water indicate that degradation/removal 
can be rapid, with half-lives of 29 h and 30 h for (Z)-9-tetradecenal at 22oC and 24oC respec-
tively. However, some SCLPs have been shown to have slight persistence in water (e.g. mix-
ture of Z, Z and Z, E 7, 11-hexadecadien-1-ol acetate, with a half life of 7 d at 32oC.). 
 
The draft Guidance agrees that the limited persistence described above might make read-
across arguments between SCLPs appropriate, provided the active substance contains no 
structural groups of concern. However, it is considered that while these data are applicable to 
lepidopteran pheromones, extrapolation to biting fly repellents or fly attractants, for example, 
would not be appropriate, as these products act by producing longer lived signals.  
 
A further argument for rapid dissipation/non persistence of the active substance could be 
based on/supported by food residue data. While the draft Guidance accepts this approach, it 
would be dependent on the relevance of the time interval between application and sampling.  
 
In accordance with the OECD Monograph 12, the draft Guidance considers that information 
about emission rates/locations and transport properties (volatility, vapour pressure, and water 
solubility) would be necessary to establish the compartments of concern. The draft Guidance 
considers that basic fate data, including read-across data, would be required for the compart-
ment of concern. The data required would be triggered by the exposure assessment (e.g. a 
hydrolysis study or read-across data would need to be submitted where there is exposure to 
the aquatic compartment).  
 


• Ecotoxicity  
 
The OECD Monograph 12 proposes that aquatic testing would only be required if the product 
was applied by air or directly to water or at rate exceeding natural levels, and it would not be 
required if the product was applied via a fixed dispenser on land. The draft Guidance consid-
ers that exposure from fixed dispensers on land would need to be assessed to indicate whether 
aquatic toxicity testing is necessary. Reasoned cases including mitigation measures such as 
placing the dispenser at a suitable distance away from water might be acceptable. Acute 
ecotoxicity data requirements could be addressed with basic fate if rapid degradation in the 
compartment of concern can be demonstrated. 
 


• Toxicity to honeybees and other beneficial arthropods 
 
The draft Guidance states that information/discussion to address whether behaviour or repro-
duction would be affected in bees is required as a minimum if the exposure is likely to exceed 
natural levels. The product-type 19 (repellents and attractants) specific data requirements for 
acute toxicity testing to bees or other beneficial arthropods are triggered by outdoor use. 
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However, if it could be demonstrated that pheromone exposure does not exceed natural levels, 
waiving is possible, depending on the robustness of the supporting data. 
 
It considers that for potential effects on non-target insects, a discussion of available informa-
tion may be sufficient, particularly if target specificity can be demonstrated, as with phero-
mones. Information on the mode of action provided for efficacy may also be useful for deter-
mining target specificity.  
 
For biocides, the suggestion of using efficacy data where studies have exposed non-target 
species and reported the effects would be a suitable approach.  
 
This has also been supported by the UK-Advisory Committee on Pesticides for Plant Protec-
tion Products. If there are species related to the target for which Biodiversity Action Plans 
(BAPs) exist, this must be taken into consideration. 
 
The draft Guidance considers that basic fate data or read-across data would be required for the 
compartment of concern. If these data indicate rapid degradation, even in less toxic metabo-
lites then this could be used to support a reasoned case to reduce some of basic ecotoxicity 
data in the same compartment.  
 
If initial hazard studies indicate any persistence or ecotoxicity then further testing would be 
required. 
 
6. Overall conclusions 
 
In general, the draft Guidance considers that the basic principles of the OECD Monograph 12 
can be applied to the data requirements for pheromones according to Directive 98/8/EC. 
However, due to the wide range and the use pattern of biocides, fewer generalisations can be 
made. Each data requirement will need to be considered by the applicant and evaluated on a 
case-by-case basis by the RMS when an individual application is received. Also, when using 
read-across arguments from data on related active substances the draft Guidance considers 
that the original data on which the arguments are based should be submitted. 
 
The draft Guidance considers also that all data including bridging arguments, where justified, 
have to be submitted that are necessary to undertake risk assessments for the biocidal uses of 
pheromones and to demonstrate biocidal efficacy. 
 







 


 
APPENDIX 1  


 
Guidance for Waiving of Data Requirements for Pheromones 


for Inclusion in Annex I/IA of Directive 98/8/EC 


The requirements for data or information are listed in the left column of the following table. Each requirement has been assigned a status of “R” or 
“CR” based on the APPENDIX 1 of the OECD Monograph 12i (ENV/JM/MONO(2001)12). 


Waiving not possible (R) means that information is required; the requirement may be satisfied:  
1. by data on the active substance;  
2. by published information;  
3. by surrogate information or bridging data to another substance, if both substances belong to a well-known group of substances, e.g. Straight-Chained Lepi-


dopteran Pheromones (SCLPs); or  
4. by a rationale based on scientific principles for non submission of data because it is unnecessary or technically impractical.  
 
Waiving conditionally possible (CR) means that the information is required under the following conditions and in most cases further specified in the “Comments” 
column: 
A scientific justification is required based on any of the following criteria on a case by case basis. 
• Many of the data points marked CR represent types of information that are only required for high exposure scenarios, or if hazards are noted from other data 


points.  
• Information in the “Comments” column further details the requirements or specifies particular cases for requesting a waiver.  
• The following categories may be applicable for conditional waiving: 


 SCLP 
 Indoor use and/or only Outdoor use 
 Food contact and/or non-Food Contact 
 High human exposure, low human exposure or negligible human exposure to the active substance/biocidal product. 
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Table 1: Annex IIA (COMMON CORE DATA SET FOR ACTIVE SUBSTANCES (CHEMICAL SUBSTANCES)) 
 


Annex IIA 
Section No. Dossier requirements R/CRii Commentsii OECD Monograph 12: 


requirements, conditions and commentsi


I.  APPLICANT     
1.1.  Name and address, etc.  R  Required* 
1.2.  Active substance manufacturer (name, address, 


location of plant)  
R  Required* 


II.  IDENTITY     
2.1. Common name proposed or accepted by ISO 


and synonyms  
R  Required 


2.2. Chemical name (IUPAC nomenclature)  R  Not directly addressed 
2.3. Manufacturer’s development code number(s)  R If available Not directly addressed 
2.4. CAS and EC numbers (if available)  R If available Not directly addressed 
2.5. Molecular and structural formula (including full 


details of any isomeric composition), molecular 
mass  


R  Not directly addressed but inferred from spectral 
identification 


2.6. Method of manufacture (syntheses pathway in 
brief terms) of active substance  


R  Required 


2.7. Specification of purity of the active substance 
in g/kg or g/l, as appropriate  


R  Required 


2.8. Identity of impurities and additives (e.g. stabi-
lisers), together with the structural formula and 
the possible range expressed as g/kg or g/l, as 
appropriate  


R  Required 


2.9. The origin of the natural active substance or the 
precursor(s) of the active substance, e.g. an 
extract of a flower  


R If relevant Not directly addressed, but see also point 2.6. 


2.10.  Exposure data in conformity with Annex VIIA 
to Directive 92/32/EEC  


R Exposure measurements (e.g. 
dosimetry) or exposure models 
based on phys.-chem. proper-
ties, e.g. saturated vapour con-


centration 


Not addressed for the formulation process 


III.  PHYSICAL AND CHEMICAL PROPERTIES     
3.1. Melting point/ boiling point/ relative density  R/R/ 


CR 
 Required 


3.2. Vapour pressure (in Pa) R Necessary for exposure estima-
tion 


Required 


3.3. Appearance (physical state, colour) R  Required 
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Annex IIA 
Section No. Dossier requirements R/CRii OECD Monograph 12: 


requirements, conditions and commentsiCommentsii


3.4. Absorption spectra (UV/VIS, IR, NMR), and a 
mass spectrum, molar extinction at relevant 
wavelengths, where relevant  


R To identify components To extent necessary to identify components 


3.5. Solubility in water including effect of pH (5 to 
9) and temperature on solubility, where relevant 


CR For one relevant pH and one 
relevant temperature for outdoor 


use / indoor water bodies 


Not explicitly required for different pHs and tem-
peratures 


3.6. Partition coefficient n-octanol/water including 
effect of pH (5 to 9) and temperature 


R At least for one relevant pH and 
one relevant temperature 


Required, but may be waived if component hy-
drolyses in water or is soluble in water in all pro-


portions 
3.7.  Thermal stability, identity of relevant break-


down products  
CR To identify major mechanisms 


of degradation 
Only thermal stability addressed 


3.8. Flammability  CR Depending on the molecular 
structure2


Not directly addressed 


3.9. Flash point CR Depending on the molecular 
structur1e 


Not directly addressed 


3.10. Surface tension CR Depending on the molecular 
structure 


Not directly addressed 


3.11. Explosive properties CR Depending on the molecular 
structure 


Not directly addressed 


3.12. Oxidising properties CR Depending on the molecular 
structure 


Not directly addressed 


3.13. Reactivity towards container material CR Depending on the molecular 
structure1


Not directly addressed 


IV. ANALYTICAL METHODS FOR 
DETECTION AND IDENTIFICATION 


   


4.1. Analytical methods for the determination of 
pure active substance and, where appropriate, 
for relevant degradation products, isomers and 
impurities of the active substance and additives 
(e.g. stabilises) 


R  Analytical data and methodology (including spec-
tral confirmation of identity required; also for 


impurities of toxicological concern, if indicated 


4.2. Analytical methods including recovery rates 
and the limits of determination for the active 
substance, and for residues thereof, and where 
relevant in/on the following 


  Relevant if residue data are required 


 (a) Soil CR Normally not required  


                                                 
2  There is no structural alerts that can be used to deduct this end-point; however it may be possible to provide scientific arguments for not performing the test 
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Annex IIA 
Section No. Dossier requirements R/CRii OECD Monograph 12: 


requirements, conditions and commentsiCommentsii


 (b) Air CR See point 3.2.; vapour pressure 
> 0,01 Pa; 


 


 (c) Water CR Normally not required  
 (d) Animal and human body fluids and tissues CR Normally not required  
V. EFFECTIVENESS AGAINST TARGET 


ORGANISMS AND INTENDED USES 
   


5.1. Function R  Not directly addressed 
5.2. Organism(s) to be controlled and products, 


organisms or objects to be protected 
R  Not directly addressed 


5.3. Effect on target organisms and likely concentra-
tion at which the active substance will be used 


R Concentration also needed for 
exposure calculations 


Not directly addressed 


5.4.  Mode of action (including time delay) R  May be addressed by qualitative descriptions 
5.5.  Field of use envisaged  R  Not directly addressed 
5.6.  User: industrial, professional, general public 


(non- professional) 
R  Not directly addressed 


5.7.  Information on the occurrence or possible oc-
currence of the development of resistance and 
appropriate management strategies  


CR  Not directly addressed 


5.8.  Likely tonnage to be placed on the market per 
year  


R Average amount if below 10 
kg/year 


Not directly addressed 


VI.  TOXICOLOGICAL AND METABOLIC 
STUDIES  


   


6.1.  Acute toxicity. For studies 6.1.1 to 6.1.3, sub-
stances other than gases shall be administered 
via at least two routes, one of which should be 
the oral route. The choice of the second route 
will depend on the nature of the substance and 
the likely route of human exposure. Gases and 
volatile liquids should be administered by the 
inhalation route.  


   


6.1.1. Oral  R  Required, but data may be waived if substance is 
a member of a well characterised group e.g. 
SCLPs and the acute toxicity of that group is 


described and especially when used only outdoor 
6.1.2. Dermal  CR Depending on potential skin 


contact 
As above 


6.1.3. Inhalation  R  As above 
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Annex IIA 
Section No. Dossier requirements R/CRii OECD Monograph 12: 


requirements, conditions and commentsiCommentsii


6.1.4. Skin and eye irritation R  As above 
6.1.5. Skin sensitisation  R  As above; but reporting of hypersensitivity inci-


dences necessary  
6.2.  Metabolism studies in mammals. Basic toxi-


cokinetics, including a dermal absorption study. 
For the following studies, 6.3 (where neces-
sary), 6.4, 6.5, 6.7 and 6.8, the required route of 
administration is the oral route unless it can be 
justified that an alternative route is more appro-
priate  


CR Conditionally required, i.e. only 
when triggered by adverse ef-
fects or toxicolog. concerns 


arising from other data points 
(as OECD) 


Conditionally required, i.e. only when triggered 
by adverse effects or toxicity concerns arising 


from other data points for health risk 


6.3.  Short-term repeated dose toxicity (28 days). 
This study is not required when a sub-chronic 
toxicity study is available in a rodent  


CR Agree with OECD but also 
depending on the level, fre-


quency and duration of expo-
sure 


Conditionally required if there is a significant 
exposure potential e.g. above background levels 
or if a tolerance/MRL will be set. Data may be 


waived if substance is a member of a well charac-
terised group e.g. SCLPs and the repeated dose 


toxicity of that group is described 
6.4.  Subchronic toxicity 90-day study, two species, 


one rodent / one non-rodent  
CR/CR Normally not required if there is 


no concern from toxicological 
profile and depending on the 


level, frequency and duration of 
exposure 


Not directly addressed 


6.5.  Chronic toxicity: One rodent / one other mam-
malian species  


CR/CR Normally not required if there is 
no concern from toxicological 
profile and depending on the 


level, frequency and duration of 
exposure 


Conditionally required, i.e. only when triggered 
by adverse effects in mutagenicity or short term 


studies. Waived if long term exposure above 
background can be excluded 


6.6. Mutagenicity studies    Required but data may be waived if substance is a 
member of a well characterised group e.g. SCLPs 


and the mutagenicity of that group is described 
6.6.1.  In-vitro gene mutation study in bacteria  R  As above 
6.6.2. In-vitro cytogenicity study in mammalian cells  R  As above 
6.6.3. In-vitro gene mutation assay in mammalian 


cells  
R  As above 


6.6.4. If positive in 6.6.1, 6.6.2 or 6.6.3, then an in-
vivo mutagenicity study will be required (bone 
marrow assay for chromosomal damage or a 
micronucleus test)  


CR  As above 
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Annex IIA 
Section No. Dossier requirements R/CRii OECD Monograph 12: 


requirements, conditions and commentsiCommentsii


6.6.5. If negative in 6.6.4 but positive in-vitro tests 
then undertake a second in-vivo study to exam-
ine whether mutagenicity or evidence of DNA 
damage can be demonstrated in tissue other 
than bone marrow  


CR  Not directly addressed 


6.6.6. If positive in 6.6.4 then a test to assess possible 
germ cell effects may be required  


CR  Not directly addressed 


6.7.  Cancerogenicity study; one rodent / one other 
mammalian species. These studies may be 
combined with those in 6.5  


CR/CR Agree with OECD, the trigger 
for cancerogenicity studies are 
adverse effects in mutagenictiy 


or repeated dose studies 


Triggered by adverse effects in mutagenicity or 
short term studies; waiving if long term exposure 


above background can be excluded  


6.8.  Reproductive toxicity    
6.8.1. Teratogenicity test — rabbit / one rodent spe-


cies  
CR/CR Agree with OECD and also 


depending on the level, fre-
quency and duration of expo-


sure 


Required in one species if there is a significant 
exposure potential or if a tolerance/MRL will be 


set. Data may be waived if the substance is a 
member of a well characterised group, e.g. SCLPs 


and the repeated dose toxicity of that group is 
described. The teratogenicity study in the 2. spe-


cies is triggered by adverse effects or toxicity 
concerns arising from other data points for health 


risks  
6.8.2. Fertility study — at least two generations, one 


species, male and female 
CR Agree with OECD and if there 


is no concern from toxicological 
profile and depending on the 


level, frequency and duration of 
exposure 


Triggered by adverse effects or toxicity concerns 
arising from other data points for health risks 


6.9. Medical data in anonymous form    Medical data, available information required 
6.9.1.  Medical surveillance data on manufacturing 


plant personnel if available  
R   


6.9.2. Direct observation, e.g. clinical cases, poison-
ing incidents if available  


R   


6.9.3. Health records, both from industry and any 
other available sources  


CR If available  


6.9.4. Epidemiological studies on the general popula-
tion, if available  


CR Normally not necessary  


6.9.5. Diagnosis of poisoning including specific signs 
of poisoning and clinical tests, if available  


CR Normally not necessary  
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Annex IIA 
Section No. Dossier requirements R/CRii OECD Monograph 12: 


requirements, conditions and commentsiCommentsii


6.9.6. Sensitisation/allergenicity observations, if 
available  


R  Data on hypersensitivity incidences  


6.9.7. Specific treatment in case of an accident or 
poisoning: first aid measures, antidotes and 
medical treatment, if known  


CR  Not directly addressed 


6.9.8. Prognosis following poisoning  CR  Not directly addressed 
6.10. Summary of mammalian toxicology and con-


clusions, including no observed adverse effect 
level (NOAEL), no observed effect level 
(NOEL), overall evaluation with regard to all 
toxicological data and any other information 
concerning the active substances. Where possi-
ble any suggested worker protection measures 
should be included in summary form  


R  Required 


VII. ECOTOXICOLOGICAL STUDIES     
7.1. Acute toxicity to fish  R Required unless exposure to 


surface water is not expected3
Testing of end-use product preferred 


7.2. Acute toxicity to Daphnia magna  R Required unless exposure to 
surface water is not expected3


Not required for affixed dispensers on land, but 
data may be required for labelling; preferred to 


end-use product 
7.3. Growth inhibition test on algae  R Required unless exposure to 


surface water is not expected3
EU permits waivers; preferred to end-use product 


7.4. Inhibition to microbiological activity  CR If used outdoor and exposure 
assessment indicates concern 


Required, but may be waived in case volatility, 
dissipation and degradation are rapid* 


7.5. Bioconcentration, Fate and behaviour in the 
environment  


R Calculation based on the log 
Pow 


Required, but may be waived only if exposure is 
unlikely to exceed natural background levels (e.g. 


at > 375g/ha/year for SCLPs) 
7.6. Degradation    Required on a case-by-case basis, e.g. if ecotoxic-


ity data or public literature indicate a hazard to 
biota 


7.6.1.  Biotic    As above 
7.6.1.1.  Ready biodegradability  R If used outdoors and the expo-


sure assessment indicates con-
As above 


                                                 
3 Under the Directive 98/8/EC these are core data and the chapter 1.4 of the TNsG on data requirements clearly states that the environmental core data cannot be 
waived under normal circumstances. However, for the four pheromones notified under Directive 98/8/EC e.g. quantitative structure/activity – relationships combined 
with other relevant high quality, data may be sufficient to predict the acute ecotoxicology.  
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Annex IIA 
Section No. Dossier requirements R/CRii OECD Monograph 12: 


requirements, conditions and commentsiCommentsii


cern3


7.6.1.2. Inherent biodegradability, where appropriate  R If used outdoors and the expo-
sure assessment indicates con-


cern3


As above 


7.6.2. Abiotic    As above 
7.6.2.1.  Hydrolysis as a function of pH and identifica-


tion of breakdown products  
CR If used outdoors and the expo-


sure assessment indicates con-
cern 


As above 


7.6.2.2. Phototransformation in water including identity 
of the products of transformation  


CR If used outdoors and the expo-
sure assessment indicates con-


cern 


As above 


7.7. Adsorption/desorption screening test Where the 
results of this test indicate the need to do so, the 
test described in Annex IIIA Part XII.1 para-
graph 1.2 shall be required, and/or the test de-
scribed in Annex IIIA Part XII.2 paragraph 2.2  


CR Normally not required As above 


7.8. Summary of ecotoxicological effects and fate 
and behaviour in the environment  


R  Required 


VIII. MEASURES NECESSARY TO PROTECT 
MAN, ANIMALS AND THE 
ENVIRONMENT  


   


8.1. Recommended methods and precautions con-
cerning handling, use, storage, transport or fire  


R  Not directly addressed 


8.2. In case of fire, nature of reaction products, 
combustion gases, etc.  


CR  Not directly addressed 


8.3. Emergency measures in case of an accident  CR  Not directly addressed 
8.4. Possibility of destruction or decontamination 


following release in or on the following: (a) air 
(b) water, including drinking water (c) soil  


CR  Not directly addressed 


8.5. Procedures for waste management of the active 
substance for industry or professional users  


  Not directly addressed 


8.5.1.  Possibility of reuse or recycling  CR Normally not required if not 
classified according to the prin-


ciples of 67/548/EEC 


Not directly addressed 


8.5.2. Possibility of neutralisation of effects  CR Normally not required if not 
classified according to the prin-


ciples of 67/548/EEC 


Not directly addressed 
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8.5.3. Conditions for controlled discharge including 
leachate qualities on disposal  


CR Normally not required if not 
classified according to the prin-


ciples of 67/548/EEC 


Not directly addressed 


8.5.4. Conditions for controlled incineration  CR Normally not required Not directly addressed 
8.6. Observations on undesirable or unintended 


side-effects, e.g. on beneficial and other non-
target organisms4  


CR See biocidal product Preferred for end-use product 


IX. CLASSIFICATION AND LABELLING    Required by EU according to Directives 
67/548/EEC and 99/45/EE 


 Proposals including justification for the propos-
als for the classification and labelling of the 
active substance according to Directive 
67/548/EEC Hazard symbol(s), Indications of 
danger, Risk phrases, Safety phrases  


R  Required by EU according to Directives 
67/548/EEC and 99/45/EE 


X. SUMMARY AND EVALUATION OF 
SECTIONS II TO IX 


R  Not directly addressed 


     
 
 
Annex IIIA (ADDITIONAL DATA SET FOR ACTIVE SUBSTANCES (CHEMICAL SUBSTANCES)) 
 
Data requirements regarding e.g. neurotoxicity, residues in food and feed, effects on life stock and pets, acute toxicity on other non target organisms, photo transfor-
mation in air are conditionally required depending on the hazard profile of the active substance, the exposure and use pattern.  
 
Please note: For the consideration of the relevant dossier requirements, the elaborations of the TNsG on data requirements (e.g. chapter 2.5 and 3) are of special im-
portance.  


                                                 
4 For the four pheromones notified under Directive 98/8/EC data regarding effects on honey bees may not be needed if the applicant provides a scientifically sound 
argumentation as to why no effects on honey bees would be expected. Should the current Guidance be used to develop the data set for other active substances within 
product type 19 (Attractants and Repellents) this need for data on honey bees will be a case-by-case decision and must always be supported by scientifically sound 
arguments 
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Table 2: ANNEX IIB (COMMON CORE DATA SET FOR BIOCIDAL PRODUCTS (CHEMICAL PRODUCTS)) 
 


Annex IIB 
Section No. Dossier requirements R/CRii Commentsii OECD Monograph 12: requirements, condi-


tions and commentsi


I.  APPLICANT     
1.1. Name and address, etc.  R  Required* 
1.2. Formulator of the biocidal product and the ac-


tive substance(s) (names, addresses, including 
location of plant(s)) 


R  Required* 


II.  IDENTITY     
2.1. Trade name or proposed trade name, and manu-


facturer’s development code number of the 
preparation, if appropriate  


R  Required* 


2.2. Detailed quantitative and qualitative informa-
tion on the composition of the biocidal product, 
e.g. active substance(s), impurities, adjutants, 
inert components 


R  Data required on composition regarding: TGAI 
(technical grade of the active ingredient) as g/kg 
or g/l and regarding all other ingredients exceed-
ing 1 g/kg. Where the manufacturing process is 
such that impurities and by-products which are 
particularly undesirable could be present in the 
TGAI, the content of each such compound must 
be determined and reported even if below 1g/kg 


(0.1% w/w) 
2.3.  Physical state and nature of the biocidal prod-


uct, e.g. emulsifiable concentrate, wettable 
powder, solution  


R  Required 


III. PHYSICAL, CHEMICAL AND TECHNICAL 
PROPERTIES 


   


3.1. Appearance (physical state, colour)  R  Required 
3.2. Explosive properties  CR Depending on the chemical 


structure of the components of 
the biocidal product 


To be addressed, where applicable 


3.3. Oxidising properties  CR Depending on the chemical 
structure of the components of 


the biocidal product 


Not directly addressed 


3.4.  Flash-point and other indications of flammabil-
ity or spontaneous ignition 


CR Depending on the chemical 
structure of the components of 


the biocial product 


Not directly addressed 


3.5.  Acidity/alkalinity and if necessary pH value 
(1% in water)  


CR Depending on the chemical 
structure of the components of 


Not directly addressed 
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the biocidal product 
3.6.  Relative density  CR Depending on the chemical 


structure of the components of 
the biocidal product 


To be addressed, where applicable 


3.7.  Storage stability — stability and shelf-life. Ef-
fects of light, temperature and humidity on 
technical characteristics of the biocidal product; 
reactivity towards container material  


CR Depending on the chemical 
structure of the components of 


the biocidal product 


Required 


3.8.  Technical characteristics of the biocidal prod-
uct, e.g. wettability, persistent foaming, flow-
ability, pourability and dustability  


CR Depending on the chemical 
structure of the components of 


the biocidal product 


Not directly addressed 


3.9.  Physical and chemical compatibility with other 
products including other biocidal products with 
which its use is to be authorised  


CR Depending on the chemical 
structure of the components of 


the biocidal product 


Not directly addressed 


IV. METHODS OF IDENTIFICATION AND 
ANALYSIS  


   


4.1.  Analytical method for determining the concen-
tration of the active substance(s) in the biocidal 
product  


R  Analytical methodology required for post-
registration monitoring 


4.2.  In so far as not covered by Annex IIA, para-
graph 4.2, analytical methods including recov-
ery rates and the limits of determination for 
toxicologically and ecotoxicologically relevant 
components of the biocidal product and/or resi-
dues thereof, where relevant in or on the follow-
ing:  


   


 (a) Soil  CR See active substance Not directly addressed 
 (b) Air  CR See active substance Not directly addressed 
 (c) Water (including drinking water)  CR See active substance Not directly addressed 
 (d) Animal and human body fluids and tissues  CR See active substance Not directly addressed 
 (e) Treated food or feedingstuffs  CR If relevant Required, if a tolerance/MRL is required, i.e. if a 


pheromone is for use on food/feed crops and if a 
toxicity concern is raised by toxicity data 


V. INTENDED USES AND EFFICACY     
5.1.  Product type and field of use envisaged  R  Required 
5.2.  Method of application including description of 


system used  
R  Required 
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5.3.  Application rate and if appropriate, the final 
concentration of the biocidal product and active 
substance in the system in which the preparation 
is to be used, e.g. cooling water, surface water, 
water used for heating purposes  


R  Required 


5.4.  Number and timing of applications, and where 
relevant, any particular information relating to 
geographical variations, climatic variations, or 
necessary waiting periods to protect man and 
animals  


R  Required 


5.5. Function, e.g. fungicide, rodenticide, insecti-
cide, bactericide  


R  Required 


5.6. Pest organism(s) to be controlled and products, 
organisms or objects to be protected  


R  Required 


5.7.  Effects on target organisms  R See active substance Qualitative description of the active ingredient’s 
action is only required 


5.8. Mode of action (including time delay) in so far 
as not covered by Annex IIA, paragraph 5.4  


R See active substance As above 


5.9. User: industrial, professional, general public 
(non-professional)  


R  Not directly addressed but information on han-
dling is required 


5.10. Efficacy data  
The proposed label claims for the product and 
efficacy data to support these claims, including 
any available standard protocols used, labora-
tory tests, or field trials, where appropriate 


R  Required including reporting of adverse effects to 
site (e.g. phytotoxicity) 


5.11.  Any other known limitations on efficacy includ-
ing resistance  


CR  Not directly addressed 


VI. TOXICOLOGICAL STUDIES     
6.1. Acute toxicity. For studies 6.1.1 to 6.1.3, bio-


cidal products other than gases shall be adminis-
tered via at least two routes, one of which 
should be the oral route. The choice of the sec-
ond route will depend on the nature of the prod-
uct and the likely route of human exposure. 
Gases and volatile liquids should be adminis-
tered by the inhalation route 


   


6.1.1. Oral  R Can be calculated according to Data may be waived if toxic potential of formu-
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the principles of the 
1999/45/EEC in case the acute 


toxicity potential of formu-
lant(s) are well known. 


lant(s) are well known 


6.1.2. Dermal  CR Depending on the potential skin 
contact. Can be calculated ac-
cording to the principles of the 
1999/45/EEC in case the acute 


toxicity potential of formu-
lant(s) are well known 


As above 


6.1.3. Inhalation  R Can be calculated according to 
the principles of the 


1999/45/EEC in case the acute 
toxicity potential of formu-


lant(s) are well known 


Required, but data may be waived: i.) for TGAI, 
if substance is a member of a well charactereised 
group e.g. SCLPs, and the acute toxicity of that 
group is described and ii.) for end-use product if 
toxic potential of formulant(s) are well known 


6.1.4.  For biocidal products that are intended to be 
authorised for use with other biocidal products, 
the mixture of products, where possible, shall be 
tested for acute dermal toxicity and skin and eye 
irritation, as appropriate  


CR  Not directly addressed 


6.2. Skin / eye irritation R/R Can be calculated according to 
the principles of the 


1999/45/EEC in case the irritant 
potential of formulant(s) are 


well known 


Required, but data may be waived: i.) for TGAI, 
if substance is a member of a well charactereised 


group e.g. SCLPs, and the toxicity of that group is 
described and ii.) for end-use product if toxic 


potential of formulant(s) are well known 
6.3. Skin sensitisation  R Can be calculated according to 


the principles of the 
1999/45/EEC in case the sensi-
tising potential of formulant(s) 


are well known 


As above 


6.4. Information on dermal absorption  CR Normally not necessary Conditionally required 
6.5. Available toxicological data relating to toxico-


logically relevant non-active substances (i.e. 
substances of concern)  


R  Not directly addressed 


6.6. Information related to the exposure of the bio-
cidal product to man and the operator Where 
necessary, the test(s) described in Annex IIA, 
shall be required for the toxicologically relevant 


R Estimation of exposure based on 
the necessary information (e.g. 
application method, rate, physi-


cal-chemical properties) 


Estimation of exposure required based on avail-
able information (application method, rate, physi-
cal-chemical properties). Measurement by passive 
dosimetry or biological monitoring are condition-
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non-active substances of the preparation  ally required if the use description information 
and/or if toxicity tests or published data indicate 


concerned. Solid-matrix dispensers are unlikely to 
present significant exposure, but some sprayed 


applications might. Ambient air samples and data 
on clothing penetration, package integrity and on 


epidemiology are conditionally required  
VII. ECOTOXICOLOGICAL STUDIES     
7.1.  Foreseeable routes of entry into the environment 


on the basis of the use envisaged  
R  Not directly addressed but addressed as stability 


and persistence in the environment (air, water and 
soil)* 


7.2.  Information on the ecotoxicology of the active 
substance in the product, where this cannot be 
extrapolated from the information on the active 
substance itself  


CR  Not directly addressed 


7.3.  Available ecotoxicological information relating 
to ecotoxicological relevant non-active sub-
stances (i.e. substances of concern), such as 
information from safety data sheets  


R  Not directly addressed 


VIII. MEASURES TO BE ADOPTED TO 
PROTECT MAN, ANIMALS AND THE 
ENVIRONMENT  


   


8.1.  Recommended methods and precautions con-
cerning handling, use, storage, transport or fire  


R  Required as precautionary measures  


8.2.  Specific treatment in case of an accident, e.g. 
first-aid measures, antidotes, medical treatment 
if available; emergency measures to protect the 
environment; in so far as not covered by Annex 
IIA, paragraph 8.3  


CR  Required as precautionary measures 


8.3.  Procedures, if any, for cleaning application 
equipment  


CR  Required as procedures to clean equipment and 
spills 


8.4.  Identity of relevant combustion products in 
cases of fire  


CR  Not directly addressed 


8.5.  Procedures for waste management of the bio-
cidal product and its packaging for industry, 
professional users and the general public (non-
professional users), e.g. possibility of reuse or 
recycling, neutralisation, conditions for con-


CR Normally not required if not 
classified 


Required as procedures to dispose unused prod-
ucts 
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trolled discharge, and incineration  
8.6.  Possibility of destruction or decontamination 


following release in or on the following:  
  Not directly addressed 


 (a) Air  CR Normally not required As above 
 (b) Water, including drinking water  CR Normally not required As above 
 (c) Soil  CR Normally not required As above 
8.7.  Observations on undesirable or unintended side-


effects, e.g. on beneficial and other non-target 
organisms  


CR Only relevant for outdoor use Conditionally required 


8.8.  Specify any repellents or poison control meas-
ures included in the preparation that are present 
to prevent action against non-target organisms  


CR Normally not relevant Not directly addressed 


IX.  CLASSIFICATION, PACKAGING AND 
LABELLING  


R  Required by EU according to Directives 
67/548/EEC and 99/45/EC 


 — Proposals for packaging and labelling     
 — Proposals for safety-data sheets, where ap-


propriate  
   


 — Justification for the classification and label-
ling according to the principles of Article 20 of 
this  


   


  Directive     
 — Hazard symbol(s)     
 — Indications of danger     
  — Risk phrases     
 — Safety phrases     
 — Packaging (type, materials, size, etc.), com-


patibility of the preparation with proposed pack-
aging  


   


 materials to be included     
X. SUMMARY AND EVALUATION OF 


SECTIONS II TO IX 
R  Not directly addressed 
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Annex IIIB (ADDITIONAL DATA SET FOR BIOCIDAL PRODUCTS (CHEMICAL PRODUCTS) 
 
Data requirements regarding e.g. acute toxicity on other non target organisms, other test(s) related to the exposure of humans are conditionally required depending on 
the hazard profile of the biocidal product, the exposure and use pattern 
 
Please note: For the consideration of the relevant dossier requirements, the elaborations of the TNsG for data requirements (e.g. chapter 2.5 and 3) are of special 
importance.  
 
                                                 
i For reasons of comparison, the conditions and comments laid down in APPENDIX 1 of the OECD Monograph 12 to each data requirements are listed in the right 
column of the table. In some cases* a short interpretation of these conditions and comments are used instead, developed by experts of the EU-drafting group on 
pheromones (Meeting in Vienna on 24./25.1.2005). 
ii In both tables – concerning data requirements for the active substance and the biocidal product – the status of  R  or  CR  signed to each requirement including 
Comments are recommendation of the experts of the group mentioned above. 
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Opinion of the Scientific Panel on Dietetic Products, Nutrition and Allergies 
on a request from the Commission related to the  


Tolerable Upper Intake Level of Fluoride 
 


(Request N° EFSA-Q-2003-018) 
 


(adopted on 22 February 2005) 
 
 
SUMMARY 
 
Fluoride is not essential for human growth and development but is beneficial in the prevention 
of dental caries (tooth decay) when ingested in amounts of about 0.05 mg/kg body weight per 
day and when applied topically with dental products such as toothpaste. Dental enamel which 
contains fluoride is less likely to develop caries, because of greater resistance to ingested 
acids or to acids generated from ingested sugars by the oral bacteria. In addition, fluoride 
inhibits sugar metabolism by oral bacteria. 
 
Fluoride content of the body is not under physiological control. Absorbed fluoride is partly 
retained in bone and partly excreted, predominantly via the kidney. In infants retention in 
bone can be as high as 90% of the absorbed amount, whereas in adults retention is 50% or 
less. Fluoride is also incorporated into dental enamel during tooth formation. 
 
Excessive intake of fluoride during enamel maturation before tooth eruption from birth to 
eight years of age, when enamel formation is complete, can lead to reduced mineral content of 
enamel and to dental fluorosis of deciduous but predominantly of permanent teeth. The 
incidence and severity of dental fluorosis is dose-dependent. Mild dental fluorosis is not 
readily apparent and is associated with increased resistance to caries. The Panel considered 
moderate dental fluorosis, which is characterised by staining and minute pitting of teeth, to be 
an adverse effect. On the basis that the prevalence of moderate dental fluorosis of permanent 
teeth is less than 5% in populations ingesting 0.08-0.12 mg fluoride/kg body weight/day, the 
Panel considered that the upper level (UL) for fluoride is 0.1 mg fluoride/kg/day in children 
aged 1-8 years. This is equivalent to 1.5 and 2.5 mg fluoride per day in children aged 1-3 
years and 4-8 years, respectively. 
 
Fluoride accretion in bone increases bone density but excessive long term intake reduces bone 
strength and increases risk of fracture and skeletal fluorosis (stiffness of joints, skeletal 
deformities). Studies with therapeutic oral administration of fluoride in amounts of 0.6 mg/kg 
body weight/day in postmenopausal women over several years increased the risk for non-
vertebral bone fractures significantly. The Panel applied an uncertainty factor of 5 to derive an 
UL of 0.12 mg/kg body weight/day. This is equivalent to an UL of 5 mg/day in children aged 
9-14 years and 7 mg/day for age 15 years and older, including pregnant and lactating women.  
 
The UL for fluoride applies to intake from water, beverages, foodstuffs, including fluoridated 
salt, dental health products and fluoride tablets for caries prevention.  
 
Children aged 1-8 years have fluoride intakes from food and water well below the UL 
provided the fluoride content of their drinking water is not higher than 1.0 mg/L. An increase 
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in the prevalence of mild dental fluorosis observed in some countries has been attributed to 
the inappropriate use of dental care products, particularly of fluoridated toothpaste. 
 
The Panel did not establish an UL for infants. Breast-fed infants have very low fluoride 
intakes from human milk (2-40 μg/day) and are not at risk of developing enamel fluorosis 
even when given fluoride supplements of 0.25 mg/day. The Panel notes that the Scientific 
Committee on Food has recommended a maximum fluoride level of 0.6-0.7 mg/L in infant 
formula and follow on formula, equivalent to an intake of about 0.1 mg/kg body weight per 
day in infants during the first six months of life (body weight 5 kg). For powdered formula, 
this maximum will be exceeded if water containing more than 0.7 mg/L is used for its 
preparation. 
 
For children older than eight years and adults the probability of exceeding the UL of 5/7 mg 
fluoride/day on a normal diet is generally estimated to be low. However, consumption of 
water with a high fluoride content, e.g. more than 2-3 mg/L, predisposes to exceeding the UL. 
 
 
KEY WORDS 
 
Fluorine, fluoride, fluorosis, bone, teeth, drinking water, food, supplement, dental product. 
 
 
BACKGROUND 
 
In 2002, the European Parliament and the Council adopted Directive 2002/46/EC1 related to 
food supplements containing vitamins and minerals. 
 
In addition, and as announced in its White Paper on Food Safety, the Commission aims to put 
forward a proposal for harmonising legislation concerning the addition of vitamins and 
minerals to foods.  
 
With a view to provide scientific support to the European Commission’s legislative work in 
this field, the Scientific Committee on Food (SCF) issued, from October 2000 to April 2003, a 
series of opinions on tolerable upper intake levels of individual vitamins and minerals and 
safety factors in relation to their use in fortified foods and food supplements (available on the 
Internet at: http://europa.eu.int/comm/food/fs/sc/scf/out80_en.html). 
 
The SCF opinions covered 22 out of the 29 nutrients, which were considered to be within 
their mandate for this task. In addition, during the decision making process for the adoption of 
Directive 2000/46/EC on food supplements the Parliament requested the inclusion of boron, 
nickel, silicon, vanadium and tin in the proposal. The Commission did not accept the 
Parliament’s request in the absence of a positive safety evaluation by the SCF. Therefore, the 
European Food Safety Authority is asked to provide scientific opinions on the remaining 12 
vitamins and minerals in accordance with the present terms of reference. 
 
 
 
                                                 
1 Directive 2002/46/EC of the European Parliament and of the Council on the approximation of the laws of the 
Member States relating to food supplements. OJ L 183. 12.7.2002, p. 51. 
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TERMS OF REFERENCE 
 
With respect to the outstanding 12 vitamins and minerals, the European Food Safety 
Authority is asked 1) to review the upper levels of daily intakes that are unlikely to pose a risk 
of adverse health effects; 2) to provide the basis for the establishment of safety factors, where 
necessary, which would ensure the safety of fortified foods and food supplements containing 
the aforementioned nutrients. 
 
 
ASSESSMENT 
 
1. INTRODUCTION 
 
Fluorine is a gaseous halogen with an atomic mass of 18.998. It is the most electronegative 
and reactive of all elements, therefore it occurs naturally only in ionic forms, fluorides, after 
reaction with metallic elements or with hydrogen. Fluorides are ubiquitous in air, water and 
the lithosphere, where they are seventeenth in the order of frequency of occurrence (0.06-
0.09% of the earth’s crust) (WHO, 1994). Fluorides occur in rocks and soil as fluorspar 
(CaF2), cryolite (3NaFxAlF3) or apatite (3Ca3(PO4)2xCa(F,OH,Cl)2, in mica, hornblende, or 
as pegmatites like topaz and tourmaline. Cryolite used for the production of aluminium and 
rock phosphates used for the production of fertilisers can have fluoride contents up to 4.2%. 
Most of this fluoride is firmly bound and not biologically available. Availability of fluoride 
from soil depends on the solubility of the fluoride compound, the acidity of the soil and the 
presence of water. 
 
All water contains fluorides, sea water between 1.2 and 1.5 mg/L. Waters with high fluoride 
content are usually found at the foot of high mountains. Ground water with fluoride 
concentrations as high as 25 mg/L have been found. Surface water usually has lower fluoride 
content below 0.5 mg/L, but very high fluoride levels have been found in lakes in Tanzania 
(95 mg/L) and Kenya (2800 mg/L) (WHO, 2000). 
 
Fluoride in air exists in gaseous or particulate forms and arises from fluoride containing soils, 
industry, coal fires and especially volcanoes. In non-industrial areas it ranges between 0.05-
1.9 μg/m3. Hydrogen fluoride, a highly corrosive gas or liquid at room temperature is used 
extensively by industry. It readily dissolves in water to hydrofluoric acid, which though a 
weak acid, etches glass and because of its industrial use is the most important atmosphere 
contaminant. It is rapidly converted to fluoride salts. 
 
The most important fluorides for human use are sodium and potassium fluoride, which are 
highly soluble in water. They are used for addition to foods (e.g. salt), dental products and 
fluoridation of water. They are permitted for use in foods for particular nutritional uses 
(FPNU) and food supplements (Commission Directive 2001/15/EC; Directive 2002/46/EC). 
 
In Annex III part 1 of the amended Council Directive 76/768/EEC on the approximation of 
the laws of the Member States relating to cosmetic products, 20 fluoride compounds are listed 
which may be used in oral hygiene products up to a maximum concentration in the finished 
products of 0.15% (1500 ppm), calculated as fluorine. 
 
Fluorosilicic acid or hydrofluorosilicic acid (H2SiF6) or sodiumhexafluorosilicate (Na2SiF6) 
are used for drinking water fluoridation. 
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2. NUTRITIONAL BACKGROUND, FUNCTION, METABOLISM AND INTAKE 
 
2.1 Function of fluoride 
 
There is insufficient evidence for the indispensability of fluoride for human health. Because 
of the ubiquity of fluoride it is virtually impossible to create an experimental situation free of 
fluoride.  
 
Schwarz and Milne (1972) reared several generations of F344 rats in isolators on a fluoride-
deficient diet (0.002-0.023 mg/kg/day). Rats on this diet showed decreased gain in weight and 
bleached incisors. Weight gain was improved by fluoride supplementation of the diet (2.5 
mg/kg), tooth pigmentation was not. Rats in both the group on the fluoride-deficient and the 
fluoride-supplemented diet had shaggy fur, loss of hair and seborrhoea, indicative of a 
probable deficiency of other nutrients in the synthetic diet as well. 
 
In a cohort study of 109 infants exclusively breast-fed for at least four months (fluoride in 
breast-milk 0.003 mg/L) and living in an area with low fluoride content of the drinking water 
(0.018-0.166 mg/L), those receiving a fluoride supplement from the 6th day of life onwards in 
addition to their fluoride intake of less than 0.003 mg/day from human milk, showed a 
significantly greater increase in length and weight, especially when the mother had taken 
fluoride supplements during pregnancy, and a significantly (by 12 days) earlier eruption of the 
first tooth in boys, than those who did not receive a fluoride supplement during the first six 
months of life (Bergmann, 1994). Although suggestive, these results do not prove an essential 
role of fluoride in human development and growth. 
 
In vitro, fluoride (0.02-0.1 mg/L) addition to a supersaturated solution of calcium phosphate 
initiates the formation of hydroxylapatite (Ca3(PO4)2·Ca(OH)2) which is the mineral substance 
of bone and teeth. With increasing fluoride concentrations fluoroapatite (Ca3(PO4)2·CaF2) is 
formed and results in more regular and bigger apatite crystals which are less acid soluble 
(Featherstone et al., 1983; Newesely, 1961; Okazaki et al., 1985). 
 
Fluoride in the body is mainly associated with calcified tissue (bone and teeth) due to its high 
affinity for calcium. In bone the substitution of fluoride for hydroxyl groups in apatite alters 
the mineral structure of the bone. This is electrostatically more stable and more compact and 
results in increased density and hardness, but not increased mechanical strength in rabbit 
(Chachra et al., 1999). Both in rats and in humans there is evidence for a biphasic effect of 
fluoride on bone strength, with increases in both bone strength and bone fluoride content at 
moderately high fluoride intake (16 mg/L in drinking water of rats during 16 weeks) leading 
to a bone fluoride content of up to 1200 mg/kg and a decrease with higher fluoride intake (up 
to 128 mg/L in drinking water) and bone fluoride content up to 10,000 mg/kg (Turner et al., 
1992).  
 
Besides the physicochemical effects of fluoride on the bone, fluoride in high doses (0.02-0.2 
mg/L) was found to be mitogenic in osteoblasts and inhibitory to osteoclasts of chicken 
embryos in vitro (Farley et al., 1983; 1988; Gruber and Baylink, 1991). The mitogenic effect 
is restricted to osteoblastic precursors (Bonjour et al., 1993) and the same fluoride dose can be 
toxic to individual osteoblasts (Chachra et al., 1999). Fluoride can activate thyroid adenylate 
cyclase (ATP pyrophosphate-lyase (cyclizing)) in vitro at very high concentrations (10 mg/L 
or 190 mg/L) (Goldhammer and Wolff, 1982). 
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Fluoride has a cariostatic effect on erupted teeth of both children and adults. A pre-eruptive 
effect of fluoride through increasing fluoridation of the developing enamel is supported by 
evidence (Groeneveld et al., 1990; Murray, 1993), but difficult to differentiate from the 
cariostatic effect of fluoride on erupted teeth. The prevalence of dental caries in a population 
was not inversely related to the concentration of fluoride in enamel (Clarkson et al., 1996), 
which apart from the outmost surface is accumulated through pre-eruptive enamel 
development (Richards et al., 1992; Weatherall and Robinson, 1988). Fluoridated enamel is 
less acid soluble (Beltran and Burt, 1988). It was also demonstrated that the positive effect on 
reduction of caries in both deciduous and permanent teeth was more marked the earlier 
children were exposed to fluoridated water or fluoride supplements (Groeneveld et al., 1990; 
Stephen et al., 1987). Comparisons of caries prevalence between two communities in England 
with water fluoride concentrations of 0.2 and 1.5-2.0 mg/L showed that in all age groups 
(from 15 to >44 years) caries experience of all teeth was significantly lower in the community 
with high fluoride water concentration (44% less in persons over 45 years) (Jackson et al., 
1973). A similar study in Sweden compared caries prevalence in 30 to 40-years old life-long 
residents of Uppsala (n=260; water fluoride concentration 1.0 mg/L) with those of Enköping 
(n=236; fluoride in water 0.3 mg/L) and found 21% units less decayed and filled surfaces in 
Uppsala. Caries prevalence in that study was not influenced by other topical fluoride sources 
(Wiktorsson et al., 1992). 
 
The cariostatic effect of fluoride in saliva or plaque on erupted teeth is due to an inhibition of 
the demineralisation of sound enamel by ingested acid foods or acid formed by cariogenic 
bacteria in the dental plaque and by enhancing remineralisation of demineralised enamel. 
Demineralised enamel takes up more fluoride than sound enamel and the resultant structure is 
more acid resistant and contains more fluoride (Featherstone, 1999; White and Nancollas, 
1990). Moreover, fluoride affects the metabolism of carbohydrates and the production of 
adhesive polysaccharides by cariogenic bacteria (Hamilton, 1990). However, caries is not a 
fluoride deficiency disease and no specific fluoride deficiency syndrome has been found. 
 
2.2 Fluoride homeostasis 
 
Ninety-nine percent of the total fluoride content of the body is concentrated in calcified tissue. 
Body fluid and soft tissue fluoride concentrations are not under homeostatic control and 
reflect the recent intake (Ekstrand et al., 1977). In blood the fluoride ion concentration in 
plasma is twice that in blood cells (Whitford, 1996). Via the plasma fluoride is distributed to 
all tissues. The ratio fluoride in soft tissue to fluoride in plasma is between 0.4 and 0.9. 
Exceptions are the kidney, pineal gland, brain and adipose tissue. The kidney can accumulate 
fluoride to higher concentrations than in plasma (Taves et al., 1983). Experiments with 
radioactive fluoride have shown that it is not actively transported into the thyroid gland of 
humans or rats. Nonetheless, after long-term exposure to a high fluoride content in feed or 
water, the thyroid glands of some animals (cows and rats) have been found to contain 
increased fluoride levels compared to their non-exposed controls (Bürgi et al., 1984). 
 
2.2.1 Intestinal fluoride absorption 
 
Inhalation of fluoride from the air, as a rule, does not contribute more than 0.01 mg/day to the 
total intake, except in occupational settings where intake by that route can be several 
milligrams (Hodge and Smith, 1977). For the purpose of setting an UL for oral exposure to 
fluoride, exposure via inhalation is not relevant and shall not be taken into account. 
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Readily soluble fluorides (sodium, hydrogen, fluorosilicic, sodium monophosphate) are 
rapidly almost completely absorbed with a plasma peak level occurring after 30 minutes (70, 
130, 300, 450 μg/L after single doses of 1.5, 3, 6, 10 mg of fluoride as the sodium salt, 
respectively), in contrast to the low-soluble fluoride compounds calcium fluoride, magnesium 
fluoride and aluminium fluoride. Fluoride from toothpaste is also absorbed. Sodium 
monofluorophosphate from toothpaste needs dephosphorylation before absorption in the 
lower intestine. There is variability in the bioavailability of fluoride from different foods 
(Trautner and Siebert, 1983). 
 
Most of fluoride is absorbed as undissociated hydrogen fluoride and absorption occurs by 
passive diffusion in both the stomach and the small intestine. Higher acidity of the stomach 
increases absorption. The presence of calcium, magnesium, phosphorus and aluminium 
decreases the absorption of fluoride (Cerklewski, 1997; Harrison et al., 1984; Kuhr et al., 
1987; McClure et al., 1945; Spencer et al., 1981). In the case of calcium the inhibitory effect 
depends on the presence of food. Sodium fluoride tablets given in water on an empty stomach 
were almost 100% absorbed. The same doses given together with milk were 70% absorbed, 
and were 60% absorbed when given with a meal (Ekstrand and Ehrnebo, 1979; Shulman and 
Vallejo, 1990; Trautner and Einwag, 1987). Consecutively faecal fluoride excretion is 
increased.  
 
2.2.2 Fluoride distribution and storage in the body 
 
Absorbed fluoride is rapidly distributed by the circulation to the intracellular and extracellular 
fluid but is retained only in calcified tissues. The fluoride plasma concentration is dependent 
on the fluoride dose ingested, dose frequency and the plasma half-life, which was determined 
to be 3-9 hours after giving doses of 3 to 10 mg as tablets orally. The plasma clearance of 
fluoride ranged between 0.12 and 0.2 L/kg/h independent on the dose (Ekstrand et al., 1977). 
Plasma fluoride occurs in both ionic and non-ionic forms. The non-ionic fluoride in plasma 
consists mostly of fat-soluble fluorocompounds. Ionic fluoride is not bound to plasma 
proteins or other compounds. Its level (μmol) reflects the recent fluoride intake and the 
fluoride content of drinking water (in mg/L) when water is the predominant fluoride source 
(WHO, 1994). Plasma fluoride levels increase with age and with increasing fluoride content 
of bone, and as a consequence of renal insufficiency (Ekstrand and Whitford, 1988; Ekstrand 
et al., 1978; Singer and Ophaug, 1979). 
 
Fluoride concentrations in plasma ranging from 0.4-2.4 μmol/L (7.6-45.6 μg/L) have been 
reported in healthy adults (IPCS, 2002). Concentrations are lower (<10μg/L) in persons living 
in areas with a low fluoride content in the drinking water (<0.2 mg/L) and the diet (Ekstrand 
et al., 1977; Fuchs et al., 1975; Schiffl and Binswanger, 1980), somewhat higher (13 μg/L) in 
those whose drinking water is fluoridated (1 mg/L) (Taves, 1966), and can be twenty-fold 
elevated in patients with both skeletal and dental fluorosis due to high fluoride levels in 
drinking water (>8 mg/L) (Jha et al., 1982). Circulating fluoride passes the placenta and 
reaches the fetus. The level of fluoride in cord blood is about 75% of the level in maternal 
blood. The fluoride concentration in the placenta can be higher than in maternal blood. Use of 
1.5 mg fluoride supplements during pregnancy markedly increased placental fluoride levels 
and to a lesser extent fetal blood levels (Caldera et al., 1988; Shen and Taves, 1974). 
 
Fluoride concentrations in ductal and glandular saliva closely follow the plasma concentration 
but at a lower level (about two-thirds of the plasma level (Ekstrand, 1977; Whitford et al., 
1999a). Apart from the intake via water and diet the fluoride concentration in saliva and 
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dental plaque is dependent on topical fluoride application via dental care products (Oliveby et 
al., 1990; Ekstrand, 1997; Ekstrand, 1977; Ekstrand et al., 1977; Featherstone, 1999; Hetzer, 
1997; Sjögren et al., 1993; Twetman et al., 1998). Children with no caries experience were 
found to have higher salivary fluoride concentrations than children highly affected by caries 
(40 versus 20 μg/L) (Shields et al., 1987). 
 
Fluoride retention in bone (and dentine) is proportional to the long-term fluoride exposure 
and, moreover, dependent on the turnover rate of bone, on age, gender and the type of bone 
(Caraccio et al., 1983). Infants and young children will retain up to 75% of the absorbed dose 
in skeletal tissue. Exclusively breast-fed infants not receiving a fluoride supplement showed 
negative fluoride balances up to the age of four months and excreted more fluoride than they 
ingested (Bergmann, 1994). 
 
Fluoride is primarily taken up on the surface of bone crystallites via isoionic and heteroionic 
exchange. It is later incorporated into the crystal lattice structure of teeth and bone by 
replacing hydroxyl ions and producing partially fluoridated hydroxyapatite (WHO, 1994).  
 
Fluoride is not irreversibly bound to bone, as has been demonstrated in persons who after 
having lived in areas with a high fluoride concentration in drinking water moved to an area 
with low fluoride levels in water. Their urinary fluoride excretion fell slowly over many years 
and their plasma fluoride levels remained high, indicating release of fluoride from 
remodelling of bone (WHO, 1994; Khandare et al., 2004). 
 
A linear relationship between the fluoride content of drinking water and bone fluoride content 
was reported by Zipkin (1958). Fluoride increases with age in bone, more rapidly in women 
than in men and preferably in cancelleous bone (Alhava et al., 1980; Eble et al., 1992). The 
fluoride concentration in bone ash from 28 stillborn infants and of infants dying during the 
first days of life was around 70 mg/kg and not related to gestational age, weight or length 
(Bergmann, 1994). 
 
In contrast to skeletal bone and dentine which accumulate fluoride throughout life and in 
proportion to the absorbed dose of fluoride, enamel of teeth reflects the biologically available 
fluoride at the time of tooth formation. Enamel maturation of deciduous teeth is completed 
between the age of 2 to 12 months. In permanent teeth enamel maturation is completed at the 
age of 7-8 years, except in the third molars, in which it continues until the age of 12-16 years. 
Post-eruptive fluoride uptake of enamel is expressed only in the outer layer and depends on 
fluoride in saliva, food, dental plaque and dental products (WHO, 1994). In areas with low 
fluoride concentrations in drinking water (≤0.1 mg/L) the fluoride concentration at 2 
micrometer depth of enamel averages 1700 mg/kg, with fluoride concentrations in water of 1 
mg/L it is 2200-3200 mg/kg. When water contains 5-7 mg/L of fluoride the concentration in 
enamel has been 4800 mg/kg. Such concentrations usually are accompanied by dental 
fluorosis (NRC, 1993). 
 
2.2.3 Excretion of fluoride 
 
Absorbed fluoride which is not deposited in calcified tissue is excreted almost exclusively via 
the kidney. The percentage of absorbed fluoride excreted via the kidney is about 50% in 
healthy young and middle-aged adults, in young infants and children it can be only 10-20%, 
in elderly persons higher than 50%. Fluoride is filtered in the renal glomeruli and reabsorbed 
in the renal tubuli (10-90%), dependent on the pH of the tubular fluid. The renal clearance of 
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fluoride is 30-50 mL/min in adults (Ekstrand et al., 1982; Schiffl and Binswanger, 1982). 
Fluoride excretion is reduced with impaired renal function (Schiffl and Binswanger, 1980; 
Spak et al., 1985; Torra et al., 1998).  
 
About 10-25% of the daily intake of fluoride is excreted via the faeces (WHO, 1994). 
 
Fluoride concentration in human milk is reported to range between 2 and 95 μg/L (IPCS, 
2002), which wide range is probably due to analytical difficulties. Whereas Spak et al. (1983) 
found no correlation between the fluoride content of drinking water (0.2 to 1 mg/L) and 
fluoride content of human milk (7.6 μg/L), Dabeka et al. (1986) could show a relationship: 32 
mothers in an area with fluoride in drinking water of <0.16 mg/L secreted milk with an 
average fluoride concentration of 4.4 μg/L, while 112 mothers in an area with drinking water 
fluoride concentrations of 1 mg/L had fluoride concentrations in their milk of 9.1 μg/L. 
Ekstrand et al. (1981) have shown that fluoride supplements of 1.5 mg given to the mothers 
did not increase the fluoride concentration in milk. Very variable fluoride concentrations in 
human milk were reported also from Finland (1.9-51.3 μg/L) (Esala et al., 1982) and very low 
concentrations from Germany 3-4 μg/L in areas with low fluoride in drinking water (<0.2 
mg/L). There was no change in the fluoride concentration with progression of lactation 
(Bergmann, 1994). 
 
2.2.4 Biomarkers for fluoride exposure and status 
 
The determination of the fluoride concentration in body fluids (urine, plasma, saliva) gives 
some indication of recent fluoride intake and does not well reflect the fluoride body burden. 
Renal fluoride excretion varies, moreover, with urinary flow and pH. There is no clear-cut 
relationship between fluoride content in bone and extracellular fluids. The concentration of 
fluoride in nails (50% higher in finger than in toenails) and hair appears to be proportional to 
the exposure over longer periods of time taking into account their growth rate (Czarnowski 
and Krechniak, 1990; Schamschula et al., 1985; Kono et al., 1990; Whitford et al., 1999b). 
An additional daily intake of 3.0 mg fluoride over 30 days resulted immediately in a 90% 
increase of the basal urinary fluoride excretion and three months later in an increase of the 
fluoride content of fingernails (Whitford et al., 1999b). Subjects living in areas with high 
fluoride content in water (1.6-3.1 mg/L) had 1.8 and 2.9 times higher fluoride contents in 
fingernails than subjects from areas with intermediate (0.5-1.1 mg/L) and low (<0.11 mg/L) 
fluoride content in the water, respectively (Schamschula et al., 1985). 
 
Fluoride concentrations in calcified tissues reflect the historical body burden. This concerns 
especially the skeleton, taking into account that fluoride is not evenly distributed and is for 
example higher in cancellous than in cortical bone (Alhava et al., 1980). The fluoride content 
in enamel is indicative of the amount taken up during tooth formation, whereas the surface 
layers of enamel of erupted teeth is affected by the fluoride concentrations in the mouth. The 
fluoride content in enamel biopsies from 137 children aged 14 years at 0.44-0.48 μm and 2.4-
2.6 μm depth was proportional to the fluoride content of the drinking water (0.09 versus 1.9 
mg/L: 1549 and 641 versus 3790 and 2110 mg/kg, respectively) (Schamschula et al., 1985). 
Dentine, which like bone slowly increases in fluoride content throughout life and, unlike 
bone, does not undergo resorption, is probably the most suitable indicator of chronic fluoride 
intake. 
 
The incidence of dental fluorosis in a population is related to the concentration of fluoride in 
drinking water (Dean, 1942) and from food (Liang et al., 1997). It can be considered as a 
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biomarker for total exposure during the time of life when enamel is formed (up to age 7-8 
years) (WHO, 1994). 
 
2.3 Recommended dietary intakes for functional effects and typical intakes 
 
2.3.1 Adequate intakes 
 
The SCF did not define adequate or recommended fluoride intakes (SCF, 1993). Other bodies 
defined adequate fluoride intakes on the basis of the negative relationship between caries 
prevalence and fluoride intake (FNB, 1997; D-A-CH, 2000). 
 
There is no convincing evidence that health and development of humans depend on the intake 
of fluoride, however, due to the ubiquitous presence of fluoride in the environment a zero 
exposure is not possible under normal circumstances. 
 
Based on epidemiological studies of the inverse relationship between dental caries and the 
concentration of fluoride in drinking water in the 1940s it was concluded that fluoride has a 
beneficial effect in increasing the resistance to dental caries in children (Dean et al., 1942) 
and at all ages (Russell and Elvove, 1951). In communities with water fluoride concentrations 
(0.7 to 1.2 mg/L, depending on the average regional temperature) the caries prevalence was 
40-60% lower than in communities with low water fluoride concentrations. The studies of 
Dean (1942) had also shown that a positive relationship existed between water fluoride 
concentration and the prevalence of dental fluorosis. A concentration of about 1 mg fluoride/L 
in drinking water was identified as being “optimal” both in reducing caries prevalence and 
keeping dental fluorosis prevalence below 10% in the population. This fluorosis was of the 
mild to very mild type (see Annex 2) and practically none of the moderate to severe type. 
 
From this “optimal” water fluoride concentration derives the estimated adequate fluoride 
intake of infants and children above the age of 6 months of 0.05 mg/kg body weight/day 
(Burt, 1992; Singer and Ophaug, 1979): age 7-12 months 0.5 mg/day; age 1-3 years 0.7 
mg/day; age 4-8 years 1 mg/day; age 9-13 years 2 mg/day; age 14-18 years 3 mg/day; for 
females and males of 19 years and above 3 and 4 mg/day, respectively (FNB, 1997). The 
guidance reference values of the Austrian, German and Swiss Nutritional societies are based 
on the same calculation (D-A-CH, 2000).There is a difference in the adequate intake or 
guidance value for fluoride below the age of six months defined by the FNB and by D-A-CH. 
The very low fluoride intake of breast-fed infants which is about 0.01 mg/day is defined as the 
adequate intake for age 0-6 months by the FNB. Assuming an average body weight of 5 kg 
for an infant of that age group and a guidance value of 0.05 mg/kg body weight/day a 
guidance value of 0.25 mg fluoride/day has been calculated (D-A-CH, 2000). 
 
2.3.2 Fluoride intake (exposure) 
 
Fluoride exposure via inhalation and the skin will not be considered, because in normal 
circumstances they contribute little to the total intake. However, the fluoride content of food 
dried over high-fluoride coal fires can increase considerably (from 5- to 50-fold) and be a 
significant source of oral ingestion, as shown in China (Liang et al., 1997). 
 
Exposure by oral ingestion of fluoride is by water, food (including fluoridated salt available in 
Austria, Belgium, Czech Republic, France, Germany, Spain and Switzerland), cosmetic dental 
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products and fluoride supplements. Fluoride supplements are considered to be drugs in most 
countries of the European Community.  
 
2.3.2.1 Water 
 
Among the main sources of total fluoride intake in Europe are drinking and mineral waters 
with more than 0.3 mg/L of fluoride. From U.S. and Canadian studies the total fluoride intake 
of adults in areas with different fluoride content of drinking water was estimated: 0.3-1 
mg/day, 1.4-3.4 mg/day with water fluoride content <0.3 mg/L and 1.0 mg/L, respectively 
(FNB, 1997).  
 
Fluoride concentrations in drinking water in Europe differ between countries and within 
countries dependent on natural circumstances and on water fluoridation (United Kingdom, 
Ireland, Spain). In Ireland, the recommended fluoride content of public drinking water was 
recently reduced from 0.8-1.0 mg/L to 0.6-to 0.8 mg/L (Government of Ireland, 2002). Water 
fluoridation which had been practiced in Basel, Switzerland since 1962 (0.7-0.9 mg/L) was 
terminated in 2003 and fluoride content in water has returned to its natural low level of 0.1-
0.2 mg/L (KL BS, 2003). 
 
In Germany the fluoride concentration in groundwater is generally low. A survey based on 
1040 sample points measured a mean fluoride concentration of 0.1 mg/L with a minimum of 
less than 0.1 mg/L, and a maximum value of 1.1 mg/L (Schleyer and Kerndorff, 1992). 
 
Fluoride concentrations in drinking water collected during 1985 from public water plants in 
the Netherlands was 0.04-0.23 mg/L (Sloof et al., 1989). The range of fluoride concentrations 
in 5900 groundwater samples from Finland was reported to be <0.1-3.0 mg/L (Lahermo et al., 
1990). Fluoride concentration in 4000 drinking water samples from 36 districts in the Czech 
Republic ranged between 0.05 and 3.0 mg/L (NIPH, 1996) and it was 0.02-3.0 mg/L in 
drinking water from 94 locations in Poland (Czarnowski et al., 1996). The highest fluoride 
content in drinking water of the canton Valois, Switzerland was found to be 0.9 mg/L, 
whereas about half of the cantonal area was served with drinking water containing less than 
0.1 mg/L (Rapport Annuel, 1999). 
 
Total tap water intake of adolescents in the UK and in Germany was 676 g/day and 718 g/day, 
respectively (Sichert-Hellert et al., 2001; Zohouri et al., 2004). Total fluoride intake from all 
kind of drinks in British adolescents was estimated to be 0.47 mg/day. 
 
Drinking tap water, however, is increasingly replaced by the use of bottled water. Whereas 
drinking water for human consumption according to Council Directive 98/83/EC, following 
the advice of the Scientific Committee on Food (SCF, 1998), may not contain more than 1.5 
mg fluoride/L, bottled natural mineral waters can have higher fluoride levels. Natural mineral 
waters which contain more than 1 mg fluoride/L can be labelled as “contains fluoride”. 
According to Council Directive 88/777/EEC on the approximation of the laws of the Member 
States relating to the exploitation and marketing of natural mineral waters, Member States can 
make national provisions for labelling a natural mineral water as suitable for the use in infant 
nutrition. According to Directive 2003/40/EEC the fluoride content of natural mineral waters 
must be not more than 5 mg/L by 1 January 2008. Mineral waters exceeding 1.5 mg 
fluoride/L shall bear on the label the words “contains more than 1.5 mg/L of fluoride: not 
suitable for regular consumption by infants and children under 7 years of age” and shall 
indicate the actual fluoride content. 
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A survey of 150 mineral and table waters from the German market measured an average 
fluoride concentration of 0.58 ± 0.71 mg/L: 24% had a fluoride concentration below 0.1 
mg/L, 43% equal to or below 0.3 mg/L, 31% between 0.3 and 0.6 mg/L, and 8 (5%) waters 
had a fluoride concentration above 1.5 mg/L with a maximum value of 4.5 mg/L. The average 
consumption of bottled water in Germany at the time of the survey was estimated to be 104 L 
per year (Schulte et al., 1996). In a similar survey of 33 bottled waters from the Swedish 
market a median fluoride concentration of 0.19 mg/L with a range of 0-3.05 mg/L was 
determined (Rosborg, 2002). The fluoride concentration in 25 commercial brands of bottled 
water (spring, mineral or distilled) available in the UK was 0.08 (± 0.08) mg/L with a range 
from 0.01-0.37 mg/L. The average bottled water intake was estimated to be 108 mL/day in 
adults (Zohouri et al., 2003) and only 20 mL/day in adolescents (Zohouri et al., 2004). 
Twenty-four mineral waters available in Belgium had fluoride concentrations below 1 mg/L 
in 16 cases, but the highest value found was 5.5 mg/L. A case of dental fluorosis in an eight-
year old girl was attributed to the preparation of her infant formula with mineral water 
containing 1.2 mg fluoride/L. Her fluoride intake from age three months to age 12 months 
was well above 0.1 mg/kg body weight/day (Bottenberg, 2004) 
 
2.3.2.2 Food 
 
Fluoride intake from food is generally low except when food is prepared with fluoridated 
water. Exceptions are tea which can contain considerable amounts of fluoride (0.34-5.2 mg/L) 
(Schmidt and Funke, 1984; Wei et al., 1989; Chan and Koh, 1996), dependent on type, 
brewing and fluoride content of water. Some brands of instant teas were reported to be 
another significant source of fluoride intake (up to 6.5 mg/L when prepared with distilled 
water) (Whyte et al., 2005). 
 
Vegetables and fruit, except when grown near fluoride emitting industrial plants, contain 
between 0.02 and 0.2 mg/kg fresh weight, milk and milk products 0.05-0.15 mg/kg, bread, 
cereals and meals 0.1-0.29 mg/kg, meat and meat products 0.15-0.29 mg/kg, eggs 0.18 mg/kg, 
fish and fish sticks 0.48-1.91 mg/kg (Bergmann, 1994; EGVM, 2001). The fluoride content of 
both fish and meat depends on the care taken with deboning, and can be as high as 5 mg/kg. 
(Bergmann, 1994). Dried herbs contain up to 2.0 mg/kg fluoride. Table 1 summarises the 
fluoride content in various types of foods from various parts of the world compiled by IPCS 
(2002) as well as Chinese data on corn and vegetables dried naturally or over high-fluoride 
coal fires (Liang et al., 1997). 
 
The fluoride content of the water used in industrial production and home cooking affects the 
fluoride content of the prepared food. The use of water containing 1 mg/L has been estimated 
to increase the fluoride content of the food by 0.5 mg/kg compared to low-fluoride water 
(Becker and Bruce, 1981; Marier and Rose, 1966). 
 
Breast-fed infants receive very little fluoride, because human milk contains between 2-10 
μg/L. An intake of 800 mL human milk corresponds to 1.6-8 μg/day or approximately 0.3-1.6 
μg/kg/day (Bergmann, 1994; Fomon et al., 2000). Infant formula, with the exception of soy 
protein based formula, has a low fluoride content when the powder is prepared with distilled 
water (0.01 to 0.05 mg/L). If these formulas were prepared with water containing 0.3 mg 
fluoride/L and a 5-kg infant drinks 800 mL, fluoride intakes of 60 μg fluoride/kg body 
weight/day or less would result. The use of fluoridated drinking water (1 mg/L) would 
considerably increase the fluoride intake threefold (Bergmann, 1994; Kramb et al., 2001). 
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Table 1. Fluoride contents in some food categories (from IPCS, 2002) 
 


Food Fluoride 
(mg/kg) Country of origin 


Milk and milk products 0.01 - 0.8 Canada, Hungary, Germany 
Meat and poultry 0.01 - 1.7 Canada, Hungary, Germany 
Fish 0.06 - 4.57 Canada, USA 
Soups 0.41 - 0.94 Canada, Hungary 
Baked goods and cereals 0.04 - 1.85 Canada, China, Hungary, Germany 
Vegetables 0.01 - 1.34 Canada, China, Hungary, Germany 
Fruits and fruit juices 0.01 - 2.8 Canada, Hungary, Germany, USA 
Fats and oils 0.05 - 0.13 Canada 
Sugars and candies 0.05 - 0.13 Canada 
Beverages 0.003 - 1.28 Canada, Hungary, Germany, USA 
Tea leaves 82 - 371 China, Hungary, Hong Kong 
 brewed 0.05 - 4.97 Canada, Germany 
Corn, dried naturally 0.55 - 5.48 China 
Corn, dried over coal fire 3.25 - 246.1 China 
Vegetables, fresh 0.31 - 9.25 China 
Vegetables, dried over coal fire 8.0 - 52.0 China 


 
Similar differences in fluoride content of infant formulas prepared with low-fluoride (0.2 
mg/L) and high-fluoride (1 mg/L) water and in intakes from such formulas were calculated by 
Fomon et al. (2000). With increasing percentages of the population receiving fluoridated 
drinking water in the United States a parallel increase of the percentage of infants receiving 
more than 70 μg fluoride/kg body weight/day has been reported. Not all of this increase in 
fluoride intake was due to the increase in drinking water fluoridation, but to fluoride 
supplements (Fomon et al., 2000). Since 1979, liquid ready-to-feed infant formulas in the 
United States and Canada contain 200 μg fluoride/L. 
 
In a recent study from the United States a mathematical model to estimate the average daily 
fluoride intake from all dietary sources was applied. The average or central tendency exposure 
(CTE) and the high-end or reasonable maximum exposure (RME) of infants in areas without 
fluoridation of the drinking water was 0.074 and 0.11 mg/kg/day, respectively, whereas in 
areas with fluoridated drinking water the CTE and RME were 0.11 and 0.21 mg/kg/day. For 
children between the age of three and five years the same model calculations estimated the 
CTE and RME in areas without fluoridation to be 0.025 and 0.04 mg/kg/day, while in areas 
with fluoridation of the drinking water the values were 0.05 and 0.09 mg/kg/day, respectively 
(Erdal and Buchanan, 2005). 
 
The fluoride intake of German children between 1 and 14.9 years of age and of adults was 
estimated from analysed fluoride concentrations in food and consumption data (Bergmann, 
1994) (Table 2). 
 
This model calculation demonstrates the importance of the fluoride content of drinking water 
for the total dietary fluoride intake and permits to estimate the effect of any additional intake 
of fluoride from supplements and drugs. 
 
The average total dietary fluoride intake, including tea but excluding drinking water, of the 
adult population in the UK was estimated from the 1997 Total Diet Study to be 1.2 mg/day 
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(EGVM, 2001). In Sweden the fluoride intake from food and drink of adults in areas with low 
fluoride levels in drinking water (<0.4 mg/L) has been estimated to be 0.4-1.0 mg/day, while 
in areas with fluoride concentrations in the water of 1 mg/L the mean intake was estimated to 
be 2.1-4.4 mg/day (Becker and Bruce, 1981). 
 
Table 2. Estimated fluoride intake of young children, adolescents and adults 
 


Fluoride intake (mg/day) age 
1-1.9 years 


age 
12-14.9 years adults 


(1) Milk, meat, fish, eggs, cereals, vegetables, potatoes, fruit 0.042 0.114 0.120 
(2) Fruit juice, soft drinks, mineral water, tea (adults) 0.011 0.065 0.259 
(3) Sum fluoride from food and beverages (1)+(2) 0.052 0.191 0.379 
    
(4) Drinking water (0.13 mg fluoride /L) 0.060 0.073 0.065 
(5) Total fluoride intake ((3)+(4) 0.112 0.264 0.444 
    
(6) Drinking water (1.0 mg fluoride /L) 0.458 0.560 0.500 
(7) Total fluoride intake (3)+(6) 0.510 0.751 0.879 
    
(8) Drinking water (2.0 mg/l) 0.916 1.120 1.000 
(9) Total fluoride intake (3)+(8) 0.968 1.311 1.379 
    
(10) Fluoridated salt, 3 g/day, 250 mg fluoride/kg  0.750 0.750 
(11) Total fluoride intake (5)+(10)  1.014 1.194 
(12) Total fluoride intake (7)+(10)  1.501 1.629 
(13) Total fluoride intake (9)+(10)  2.061 2.129 
 
Another dietary source of fluoride is fluoridated salt which contains 200-250 mg fluoride/kg 
of salt, mostly in the form of potassium fluoride. One gram of salt provides 0.2 to 0.25 mg of 
fluoride. The use of fluoridated salt may be restricted to use at home, like in Germany, where 
75% of such salt is fluoridated, or it can be used in the preparation/production of meals and 
foods as well (Switzerland, France). The amount of fluoridated salt ingested per person per 
day is estimated to be 3 g in France, were 35% of salt is fluoridated, and 2 g in Germany 
corresponding to an additional fluoride intake of 0.50-0.75 mg/day (AFSSA, 2003). Fluoride 
from salt is well absorbed as demonstrated by Marthaler et al. (1995). 
 
2.3.2.3 Fluoride-containing dental products 
 
Dental products (toothpaste, rinses and gels) which contain fluoride can, especially when 
inappropriately used, increase the total intake of fluoride considerably (Burt, 1992). This 
happens particularly in young children below the age of 7 years who swallow between ten to 
nearly 100% of the toothpaste (Barnhart et al., 1974; Hargreaves et al., 1972; Naccache et al., 
1990, 1992; Salama et al., 1989; Simard et al., 1989). Depending on the amount of toothpaste 
used per brushing and on the fluoride content significant amounts of fluoride are swallowed 
and absorbed (up to 0.3 mg per brushing), as demonstrated by peak increases of fluoride in 
plasma of 3-4 year old children within thirty minutes after brushing with 0.6 g each of a 
toothpaste with 1000 mg fluoride/kg. The observed peak plasma level almost reached the 
same height as after the ingestion of a 0.5 mg fluoride tablet (75 to 85 μg/L) (Ekstrand et al., 
1983). Fluoride from toothpaste swallowed by a four-year old child was found to contribute 
up to one third to one half of total daily fluoride intakes of 3.6 and 2.3 mg, respectively 
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(Richards and Banting, 1996). In the European Communities about 90% of all toothpastes are 
fluoridated with a maximum level of 1500 mg/kg. 
 
The Scientific Committee on Cosmetic Products and Non-Food Products Intended for 
Consumers (SCCNFP, 2003) states that the amount of toothpaste applied to the toothbrush of 
a child below the age of 6 years can vary between 0.05 and 0.8 g. The recommended “pea 
size” amount is taken to be 0.25 g. In a model calculation with amounts of toothpaste of either 
0.1 or 0.25 g which would correspond to fluoride doses between 0.1 and 0.37 mg if the 
toothpaste contained 1000 or 1500 mg/kg, swallowing of either 20% or 40% of the toothpaste 
was assumed and absorption of either 80 or 100% of the fluoride dose. The amount of 
absorbed fluoride would then range between 0.016 mg and 0.15 mg fluoride. The SCCNFP 
considered this amount as the sole source of fluoride exposure - even if applied three times 
per day - to not pose a safety concern when used by children under the age of six years and 
not likely to cause fluorosis. If compared to the “adequate” fluoride intake (FNB, 1997; D-A-
CH, 2000) of children at that age (0.7-1 mg/day), fluoride ingestion from such toothpastes 
could amount to up to 50% of that amount. 
 
In the model calculation for 3-5 year old children in the USA the fluoride intake from 
ingested toothpaste was estimated to be 30-60% of the dietary CTE and to be higher than the 
dietary RME (Erdal and Buchanan, 2005). 
 
2.3.2.4 Fluoride supplements 
 
Fluoride supplements are recommended by medical societies in some countries (e.g. DAKJ, 
2000) for caries prevention, especially if the fluoride concentration from drinking water is 
low. The various recommended regimens differ considerably with regard to the starting time 
(birth or 6 months of age), amounts in relation to age, and restrictions in the presence of salt 
fluoridation or in dependence on the fluoride concentration in drinking water (D-A-CH, 2000; 
FNB 1997). However, these recommendations are formulated as a public health measure and 
the supplements are regulated as drugs and available on prescription. The EGVM has 
concluded that comments on fluoride with regard to food fortification, therefore, are 
inappropriate (EGVM, 2003). The assessment of the need or the usefulness and safety of 
fluoride containing drugs is not in the terms of reference of the Panel. Their potential 
contribution to the total daily intake, however, has to be taken into account in the risk 
assessment of fluoride. This contribution can amount up to 70% of the estimated reasonable 
maximum dietary exposure value in both infants and young children (Erdal and Buchanan, 
2005). 
 
2.3.2.5 Summary 
 
The total daily intake of fluoride from all sources can range from the low intake of 0.5 mg/day 
from solid foods, milk, beverages and low-fluoride water reported for Germany (Bergmann, 
1994), when no fluoridated salt is used, no fluoride containing dentifrice is used and no 
supplements are taken, to the moderate amount of 1.2 mg/day reported for the United 
Kingdom (EGVM, 2001). If fluoridated salt would be used 0.5-0.75 mg fluoride would be 
added, if fluoridated water was drunk (1 mg/L) and used for the preparation of food and tea 
(1-2 L of water/day; 500 mL of tea with a fluoride concentration of 5 mg/L) 3.5 to 4.0 mg 
fluoride would be added. The sum could be 6.0 mg fluoride per day, without fluoride from 
toothpaste taken into account. Even more extreme scenarios are possible and not completely 
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unrealistic, when fluoridated drinking water is replaced by the regular use of mineral water 
with fluoride concentrations above 1 mg/L. 
 
For infants and children between the age of three and five years in the USA total daily intakes 
from all sources (drinking water, beverages, infant formula, cows’ milk, food, soil, 
supplements and toothpaste) have been estimated using defined assumptions for intake, 
concentration in source, absorption and body weight. Cumulative CTE and RME for infants 
in non-fluoridated areas were 0.08 and 0.11 mg/kg/day, respectively, and 0.11 and 0.2 
mg/kg/day, respectively for fluoridated areas. For young children the CTE and RME for non-
fluoridated areas were 0.06 and 0.21 mg/kg/day and for fluoridated areas 0.06 and 0.23 
mg/kg/day (Erdal and Buchanan, 2005). The assumptions used in that study are perhaps not 
applicable for all European countries, but the results illustrate well the range of potential 
exposure to fluoride via oral ingestion in infants and young children under variable 
conditions. 
 
 
3. HAZARD IDENTIFICATION 
 
3.1 In vitro and animal toxicity 
 
Animal studies are considered in the risk assessment of fluoride insofar they support the 
multitude of human studies investigating both toxic effects and beneficial effects of fluoride 
in varying doses. 
 
3.1.1 Acute toxicity 
 
The LD50 for oral administration of sodium fluoride, sodiummonofluorophosphate and 
stannous fluoride in rats was reported to be 31-101, 75-102 and 45.7 mg fluoride/kg body 
weight, respectively (ATSDR, 1993; IARC, 1982). The LD50 for the same fluoride 
compounds in mice was found to be 44.3 and 58 mg fluoride/kg body weight, 54 and 94 mg 
fluoride/kg body weight and 25.5 and 31.2 mg fluoride/kg body weight, respectively (IARC, 
1982; Whitford, 1990). 
 
Symptoms of acute oral exposure included salivation, lacrimation, vomiting, diarrhoea, 
respiratory arrest and cardiac depression. Depending on the age of the animals nephrotoxic 
effects were observed. Gastric mucosal changes following the administration of acutely toxic 
doses of sodium fluoride by gavage to Holtzman rats (17.8 mg fluoride/kg body weight) 
occurred within 30 minutes of exposure and showed signs of recovery after 48 hours 
(Easmann et al., 1985). 
 
3.1.2 Short- and medium-term toxicity 
 
3.1.2.1 Short-term studies 
 
In a 14-day study five weeks old male and female F344/N rats and B6C3F1 mice received a 
low-fluoride semisynthetic diet and drinking water ad libitum. Fluoride concentration in 
drinking water was zero, 22.5, 45, 90, 180 or 360 mg/L (as sodium fluoride). All rats on 
drinking water with a fluoride level of 360 mg/L died by day seven (male) and day ten 
(female). All rats receiving 180 or 360 mg/Lppm fluoride in drinking water showed 
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dehydration and lethargy and reduced water consumption. There were no gross lesions seen 
on necropsy after 14 days. 
 
Mice on the same regimen survived the 14-day study period except for two male animals in 
the highest dose group. Weight losses occurred only in the highest dose group. There were no 
gross abnormalities on necropsy (NTP, 1990). 
 
Male Holtzman rats which received drinking water with a fluoride content of either 38 or 85.5 
mg/L during 21 days showed an increase in cortical and trabecular bone with the lower 
fluoride dose and an inhibition of endosteal bone formation and reductions of cancelleous 
bone volume with the higher dose (Turner et al., 1989). Uslu (1983) observed a delay in 
fracture healing and a reduced collagen synthesis in male albino rats receiving 14 mg 
fluoride/kg body weight/day over 30 days. 
 
Female Wistar rats administered fluoridated drinking water (113.5 or 136.2 mg fluoride/L) 
over five weeks showed signs of reduced trabecular bone mineralisation, particularly if the 
feed was deficient in calcium (Harrison et al., 1984). 
 
An increase of dermatan sulphate and chondroitin-6-sulphate in the tibia of male Sprague-
Dawley rats which were dosed with 17.5 mg fluoride/kg body weight per day during one to 
two months was observed (Prince and Navia, 1983). An increase in bone matrix formation (by 
20%) was also observed in male C57BL/6 mice receiving only 0.8 mg fluoride/kg body 
weight/day over a period of four weeks (Marie and Hott, 1986). 
 
Male Swiss mice administered orally 5.2 mg fluoride/kg body weight/day over 35 days were 
reported to have reduced erythrocyte and lymphocyte numbers in blood and increases in 
monocytes, eosinophils and basophils when compared to controls (Pillai et al., 1988). 
 
3.1.2.2 Medium-term studies 
 
In a 90-day study with female Wistar rats which received drinking water with either 100 or 
150 mg fluoride/L vertebral bone quality, as measured by compression resistance related to 
ash content, was reduced (Søgaard et al., 1995). 
 
Whereas adult rats receiving drinking water with 16 mg fluoride/L over a period of 16 weeks 
showed an increase in femoral bone bending strength (by 38%), there was a decrease (by 
20%) in rats with drinking water containing 64-128 mg fluoride/L for the same period (Turner 
et al., 1992). 
 
In a six-month study male and female four to six-week old F344/N rats and B6C3F1 mice on a 
low-fluoride semisynthetic diet were administered water without fluoride or water containing 
4.5, 13.5, 45 or 135 mg fluoride/L (rats) or 4.5, 22.5, 45, 90, 135 or 270 mg fluoride/L (mice). 
Body weight reduction and dental fluorosis occurred in the high-dose animals. The fluoride 
content of bone increased in bone in relation to fluoride content of drinking water.  
 
Nine female mice in the high-fluoride (270 mg/L) group and one male in the 135 mg 
fluoride/L-group and four males in the highest-fluoride dose group died. Histological changes 
were identified in the kidney, liver, testes and myocardium of spontaneously dying mice. 
There was acute nephrosis with multifocal degeneration and tubular necrosis. Multifocal 
myocardial degeneration and scattered accumulation of mineral was seen. Livers showed 
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sparse enlarged multinucleated cells. Changes indicative of altered rates of bone deposition 
and remodelling were seen especially in the femur of nearly all mice receiving water with and 
above 45 mg fluoride/L and in half of male mice receiving water with 22.5 mg fluoride/L 
(NTP, 1990). 
 
The administration of 13.6 mg fluoride/kg body weight/day in distilled water by gavage over 
ten weeks in C57BL/6N mice increased T-cell mitogenesis (by 84%) and reduced B-cell 
activity (antibody production, by 10%) (Sein, 1988). Antibody production was also inhibited 
in female rabbits which received over 6-9 months 4.5 mg fluoride/kg body weight/day (Jain 
and Susheela, 1987b). 
 
Fluoride was reported to affect negatively some endocrine organs, particularly the thyroid, in 
animal studies (ATSDR, 2001). Rats administered 0.5 mg fluoride/kg/day via drinking water 
during two months showed decreased thyroxine levels and an increased T3-resin uptake ratio 
(Bobek et al., 1976). However, when three-months old iodine depleted Wistar rats were 
administered fluoride in drinking water (60 and 200 mg fluoride/L) during a six-day repletion 
period with 125I-labelled iodine, no antithyroid effect of fluoride was observed. Neither 
organification of iodine nor any subsequent step of thyroid hormone biosynthesis were 
affected. Fluoride had no effect on thyroglobulin content of the thyroid gland or on the degree 
of iodination of thyroglobulin (Siebenhüner et al., 1984). 
 
Male Kunmin mice divided into nine groups which received for 150 days drinking waters 
deficient, normal or excessive (2.5 mg iodine/L and/or 30 mg fluoride/L) in iodine and 
fluoride showed goiter induced by both iodine deficiency and iodine excess. Fluoride excess 
induced dental fluorosis and increased fluoride content in bone. Fluoride excess also affected 
the thyroid changes due to both iodine deficiency and excess, After 100 days the effect of 
excess fluoride on the thyroid (weight, colloid goiter, T3 and T4 levels) was stimulatory in 
iodine deficiency and it was inhibitory in iodine excess, while after 150 days of fluoride 
excess these changes reversed or were no longer influenced by fluoride. Radioiodine uptake 
was inhibited by fluoride excess both in iodine deficiency and iodine sufficiency, while no 
such effect of fluoride could be observed in iodine excess (Zhao et al., 1998). 
 
3.1.3 Long-term toxicity 
 
3.1.3.1 Growth, survival, effects on bone and teeth and other organs 
 
Several comprehensive studies of the carcinogenicity of sodium fluoride were conducted over 
a period of two years in male and female F344/N rats, Sprague-Dawley rats and B6C3F1 and 
CD-1 mice (NTP, 1990: Maurer et al., 1990; Maurer et al., 1993; NRC, 1993). Sodium 
fluoride was administered either in drinking water ad libitum or in feed. The fluoride doses 
[mg /kg body weight/day] in rats were 0.1 and 0.2 (controls); 0.8; 1.8; 2.5 or 2.7; 4.1 or 4.5; 
11.3; the fluoride doses in mice were 0.6 (control); 1.7 to 1.9; 4.5to 5.7; 8.1 or 9.1; and 11.3.  
 
The administration of sodium fluoride, with the exception of the highest dose in rats, had no 
effect on organ and body weights compared to controls in both rats and mice, no effect on 
feed and water consumption and no effect on survival. White discoloration of teeth occurred 
in all groups to a certain extent, but its incidence was higher and it occurred earlier in the 
highest dose groups (80-100% of animals). Fluoride content of bone was age and dose related. 
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Rats which had received 4.5 or 11.3 mg fluoride/kg/day had an increased incidence of 
hyperostosis in the skull and showed hyperkeratosis and acanthosis of the stomach mucosa 
when compared to the control group with 0.1 mg fluoride/kg body weight/day. 
 
Bone matrix synthesis and mineralisation was inhibited in male and female rats which 
received drinking water with sodium fluoride in concentrations of 22.7 and 36.3 mg 
fluoride/L for 250 days (Quiu et al., 1987). Sprague-Dawley rats which had been 
administered drinking water with 50 mg fluoride/L during 18 months showed reduced femoral 
bone strength. Regression analysis indicated that older rats lost 36% of femoral bone strength 
when bone fluoride content increased from zero to 10,000 ppm (Turner et al., 1995). 
 
Rabbits which received daily single oral doses of 4.5 mg fluoride/kg body weight/day for six 
to 24 months showed in comparison to controls a multitude of changes in blood chemistry, 
composition of bone, morphology of organs and signs of a disturbed collagen biosynthesis 
(Bhatnagar and Susheela, 1998; Jain and Susheela, 1987a, 1987b; Jha et al., 1982; Sharma 
and Susheela, 1988a; Sharma and Susheela, 1988b; Sharma, 1982; Susheela and Das, 1988; 
Susheela and Jain, 1983; Susheela and Kharb, 1990; Susheela and Sharma, 1982). 
 
Alterations in trabecular and cortical bone remodelling (both resorptive and formative) were 
also observed in growing pigs receiving 2 mg fluoride/kg body weight/day (as sodium 
fluoride) orally during six months. The animals remained healthy and gained weight like 
control pigs. There was an increase in bone density (by 17%) and in ash weight density (by 
3%) of vertebral trabecular bone, however the maximum compressive strength normalised for 
ash density was decreased (Kragstrup et al., 1989; Mosekilde et al., 1987). Beagle dogs 
ingesting 0.32 mg fluoride/kg body weight/day from drinking water over periods of six 
months remained healthy and showed increased trabecular bone remodelling activity, but also 
evidence of disturbed bone cell differentiation (Snow and Anderson, 1986). 
 
3.1.3.2 Carcinogenicity 
 
In male F344/N rats receiving 0.2 (control), 0.8, 2.5 or 4.1 mg fluoride/kg body weight/day in 
drinking water the incidence of osteosarcoma (three in the vertebra and one in the humerus) 
was 0/80 in the control group and 0/51, 1/50 and 3/80 in the low-, medium- and high-fluoride 
groups, respectively. Another osteosarcoma of subcutaneous origin occurred in a fourth high-
dose male rat. No osteosarcomas were observed in female rats. The historical incidence of 
osteosarcomas in control male rats from dosed feed or water studies was 10/2,106 (0.47%) 
and 37/6,131 (0.6%) in male control rats from studies including all routes of administration. 
The four osteosarcomas of bone occurred with a statistically significant dose-response trend 
by the logistic regression test (p=0.027). The pair wise comparison of the incidence in the 
high-dose group versus that in controls was not statistically significant (p=0.099) and 
remained so when the subcutaneous osteosarcoma was included (p=0.057). 
 
Other types of tumours, namely squameous papillomas or squameous cell carcinomas of the 
oral cavity, thyroid gland follicular cell tumours (adenomas and carcinomas) did not show 
differences in incidence in relation to the fluoride intake (NTP, 1990). 
 
A total of three osteosarcomas and one osteoma occurred in male and female B6C3F1 mice 
receiving 0.6 (control), 1.7, 4.9 or 8.1 mg fluoride/kg body weight/day (male) and 0.6, 1.9, 5.7 
and 9.1 mg fluoride/kg body weight/day (female). An osteosarcoma occurred in one low-dose 
male mouse, in one low-dose female mouse and one osteosarcoma and one osteoma were 







http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 19 of 66 


observed in female control mice. No osteosarcoma occurred in the medium- or high-dose 
mice. The incidence of hepatic neoplasms (adenoma, carcinoma, hepatoblastoma) was similar 
in male and female mice of control and fluoride exposed groups. The incidence of malignant 
lymphoma in female mice was 11/80, 5/52, 11/50 and 19/80, respectively (NTP, 1990). 
 
On the basis of these studies NTP concluded that there was “equivocal evidence of 
carcinogenic activity of sodium fluoride in male F344/N rats”. 
 
In the carcinogenicity study with Sprague-Dawley rats receiving 0.1, 1.8, 4.5 or 11.3 mg 
fluoride/kg/day in their feed the incidence of bone tumours was 0/70, 0/58, 2/70 (one 
chordoma and one chondroma) and 1/70 (fibroblastic sarcoma) in male rats and 0/70, 2/52 
(one osteosarcoma and one chondroma), 0/70 and 0/70 in female rats. From this study 
fluoride was considered to be not carcinogenic for rats. In contrast to the NTP (1990) study 
not all bones were investigated microscopically in this study. It should be noted that the bone 
ash concentration of fluoride in the NTP study with the highest fluoride dose administered 
was approximately one third of that observed in the study with Sprague-Dawley rats (Maurer 
et al., 1990).  
 
In a carcinogenicity bioassay with male and female CD-1 mice over a period of 95 and 97 
weeks, respectively, which were administered 1.8, 4.5 or 11.3 mg fluoride/kg body 
weight/day in the feed in groups of 60 animals per gender and dose, the incidence of osteomas 
in male control and dosed mice was 1/50, 0/42, 2/44 and 13/50, whereas it was 2/50, 4/42, 
2/44 and 13/50 in female mice. These animals were infected with a Type C retrovirus; 
moreover, there is controversy if these types of tumour should be classified as neoplasms 
(Maurer et al., 1993; NRC, 1993). In this context it should be noted that fluoride 
concentration in bone ash of the mice in the highest dose group of the NTP (1990) study was 
less than 50% of the fluoride concentration measured in the highest dose group of this study 
(NRC, 1993). 
 
Overall, based on the results of the most adequate long-term carcinogenicity studies, there is 
equivocal evidence of carcinogenicity in male rats and no evidence of carcinogenicity in 
mice. 
 
3.1.4 Genotoxicity 
 
3.1.4.1 In vitro studies 
 
In general fluoride is not mutagenic in prokaryotic cells. Sodium fluoride did not induce gene 
mutations in Salmonella typhimurium at doses of 100 to 10,000 μg/plate in strains TA98, 
TA100, TA1535, TA 1537, TA 1538 and TA1597 and when tested with and without 
Aroclor1254-induced male Sprague-Dawley rat or Syrian hamster liver S9 (Martin et al., 
1979; Haworth et al., 1983). However, fluoride is not taken up significantly by strain TA98 
cells (Ahn and Jeffery, 1994). 
 
Both sodium and potassium fluoride (500-700 μg/mL) increased the frequency of mutations at 
the thymidine kinase locus in cultured mouse lymphoma and human lymphoblastoid cells 
(Caspary et al., 1987; Cole et al., 1986; Crespi et al., 1990). At these fluoride levels in the 
medium growth and survival of cells were also reduced. Sodium fluoride (200-500 μg/mL) 
did not increase the frequency of mutations at the hypoxanthine-guanine phosphoribosyl 
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transferase locus in various cell systems exposed under neutral or acidic conditions (Oberly et 
al., 1990; Slamenova et al., 1992; 1996). 
 
The frequency of chromosomal aberrations in many in-vitro assays was increased following 
exposure to sodium fluoride when compared to unexposed cells including human leukocytes, 
human peripheral blood lymphocytes, human fibroblasts, human amnion cells, human 
lymphoid cells and human keratinocytes (IPCS, 2002). The chromosomal aberrations 
consisted mostly of breaks/deletions and gaps with very few exchanges. Below sodium 
fluoride concentrations of 10 mg/L (4.52 mg fluoride/L) there were no significant increases in 
chromosome aberrations observed in human fibroblasts, Chinese hamster ovary cells or 
human diploid lung cells nor in Chinese hamster lung cells at concentrations at or below 500 
mg/L (226 mg fluoride/L). The pattern observed was considered to be caused by effects of 
fluoride upon the synthesis of proteins involved in DNA synthesis and/or repair (IPCS, 2002). 
An increase in sister chromatid exchange (SCEs) was reported in Chinese hamster ovary cells 
at doses of 66.7 and 75 mg sodium fluoride/L without S9 and at doses greater than 1200 mg/L 
with S9 when harvesting time was extended (NTP, 1990). 
 
Both negative and positive results on cytogenetic changes - mostly chromosomal aberrations - 
have been reported with sodium monofluorophosphate in human lymphocytes and leukocytes 
(Zeiger et al., 1993). 
 
3.1.4.2 In vivo studies 
 
Positive genotoxicity findings occurred at doses which were highly toxic to cells and whole 
animals while lower doses were generally negative for genotoxicity. 
 
Increases in the occurrence of chromosome aberrations were reported in Swiss mice bone 
marrow cells following acute oral, intraperitoneal or subcutaneous exposure to sodium 
fluoride (4.5-18 mg fluoride/kg body weight), with an increase in micronuclei after 
intraperitoneal administration only (Pati and Bunya, 1987). In other studies with Swiss 
Webster mice from colonies with oral exposure to sodium fluoride via water (50 mg 
fluoride/L) or feed (up to 50 mg fluoride/kg) for at least seven generations no difference in the 
occurrence of chromosome aberrations in bone marrow or testis cells was observed in 
comparison to animals from colonies maintained at low fluoride exposure (<0.05 mg/kg or L 
in feed or water) (Kram et al., 1978; Martin et al., 1979) and no change in SCEs occurrence 
was seen in bone marrow cells from mouse or Chinese hamster orally exposed to sodium 
fluoride (Kram et al., 1978) or from Chinese hamsters orally exposed during 21 weeks to 
sodium fluoride in drinking water (1, 10, 50 or 75 mg/L) (Li et al., 1989). 
 
Chromosome aberrations were induced in a dose-dependent manner in spermatocytes from 
BALB/c mice given drinking water with 0, 1, 5, 10, 50, 100 or 200 mg fluoride/L for 3-6 
weeks in the highest exposed animals (Mohamed and Chandler, 1982). Swiss Webster mice, 
on the contrary, who received fluoride in drinking water (1-100 mg/L) for six months or were 
maintained for several generations on drinking water with 50 mg fluoride/L did not develop 
chromosomal aberrations in mitotic or meiotic cells of testes (Martin et al., 1979). 
 
Sprague-Dawley rats which were fed either a normal diet low in fluoride (<0.12 mg/kg) or the 
same diet deficient in calcium (0.25 and 0.125%) or a low-fluoride diet containing 20% or 
10% of protein or the 20%-protein diet in restricted amounts (deficiency in total nutrient and 
energy intake) over 48 weeks and which were further divided into groups administered 
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deionised water with no fluoride added or with fluoride concentrations of 5, 15 or 50 mg/L 
did not demonstrate changes in the occurrence of SCEs in bone marrow cells that could be 
attributed to fluoride. Malnourished energy-restricted rats showed an increase in SCE 
frequency compared to sufficiently nourished rats irrespective of the fluoride content of their 
drinking water (Dunipace et al., 1998). 
 
Sperm head morphologic abnormalities increased in Swiss mice which received doses of 10-
40 mg sodium fluoride/kg body weight intraperitoneally over five days and were sampled 35 
days later (Pati and Bhunya, 1987). No morphological abnormalities of sperm and no increase 
in the frequency of micronuclei occurrence were observed in mice which drank fluoridated 
water (up to 75 mg/L corresponding to 23 mg fluoride/kg body weight) during 21 weeks 
(Dunipace et al., 1989) or were given fluoride up to 32 mg/kg by gavage over five days and 
killed after a further 30 days (Li et al., 1987). 
 
In summary, fluoride was unable to induce gene mutations in bacterial cells and in Chinese 
hamster cells. It was positive in the mouse lymphoma in vitro assay and in several cultured 
mammalian cells at chromosome level only at cytotoxic concentrations, probably by indirect 
mechanisms (e.g. effects on DNA synthesis/repair). Conflicting results were reported on the 
in vivo induction of chromosomal damage at highly toxic concentrations. 
 
3.1.5 Reproductive toxicity 
 
In a multigeneration study female Swiss Webster mice received a low-fluoride diet and 
drinking water with either zero, 50, 100 or 200 mg fluoride/L. Litter production, infertility 
proportions, age at delivery of first litter, time interval between litters and frequency of 
conception were comparable in the control group and in mice receiving water with up to 50 
mg fluoride/L. At higher doses maternal toxicity and decreased reproduction were observed 
(Messer et al., 1973). However, the feed in this study was marginal in iron content. 
Reproduction rate, litter size and weight were comparable in female Webster mice 
administered diets with less than 0.5 or 2 or 100 mg fluoride/kg for up to three generations 
(Tao and Suttie, 1976). However, mice which were administered ≥5.2 mg fluoride/kg body 
weight/day on days 6-15 after mating showed no signs of pregnancy or of implantation of 
embryos within the uterus (Pillai et al., 1989). Reductions in fertility have been observed in 
male mice administered 4.5 mg fluoride/kg body weight/day and in male rabbits given 9.1 or 
18.1 mg fluoride/kg body weight per day over 30 days (Chinoy et al., 1991; Chinoy and 
Sharma, 1998). 
 
Sperm motility and viability were reduced in both rats and mice after 30 days of oral 
administration of 4.5 or 9 mg fluoride/kg body weight/day, resulting in loss of fertility 
(Chinoy et al., 1995; Chinoy and Sharma, 1998). Reversible histopathological and 
biochemical changes were observed in the testes of male mice administered 4.5 or 9 mg 
fluoride/kg body weight/day orally for 30 days (Chinoy and Sequeira, 1989a and b) and in the 
testes of male rabbits after the administration of 4.5 mg fluoride/kg body weight/day over 18-
29 months (Susheela and Kumar, 1991). 
 
Serum testosterone was found to increase in rats after drinking water with a fluoride content 
of 45 and 90 mg/L for two weeks. Thereafter, levels decreased and were not different from 
controls (0.3 mg/L) after six weeks (Zhao et al., 1995). In rats which had received drinking 
water with either zero, 11.3, 45.2, 79.1 or 90.4 mg fluoride/L for 14 weeks no effects were 
observed on sperm count, testes weight, histopathology of testes, serum testosterone, 
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luteinising hormone and follicle stimulating hormone nor in the F1 offspring exposed in utero 
and after birth to fluoride (Sprando et al., 1997 and 1998). 
 
No adverse effects on foetal development were found in Charles River rats when the dams 
ingested about 25 mg fluoride/kg body weight/day from drinking water on days 0-20 of 
gestation, despite signs of maternal toxicity (decreased fluid and feed consumption and 
reduced body weight) (Collins et al., 1995). Foetal development was not impaired when 
pregnant CD rats and New Zealand White rabbits were administered approximately 13.2 and 
13.7 mg fluoride/kg body weight/day from both feed and water during days 6 through 15 and 
6 through 19 of gestation, respectively. The NOAEL for maternal toxicity from fluoride in 
drinking water was 8.1 mg/kg/day for both rats and rabbits. The NOAEL for developmental 
toxicity from fluoride in drinking water administered during organogenesis was 12.2 and 13.1 
mg/kg body weight/day for rats and rabbits, respectively (Heindel et al., 1996). 
 
3.1.6 Interactions 
 
In a study with male Sprague-Dawley rats lasting 48 weeks with half of the animals of each 
study group killed after 16 weeks the effects of nutritionally deficient diets (calcium, or 
protein or energy and total nutrients) on the manifestation of toxic fluoride effects outside the 
skeleton were investigated. All diets were low in fluoride (<0.12 mg/kg). The fluoride content 
of the drinking water was varied between zero, 5, 15 and 50 mg/L as sodium fluoride, to 
achieve plasma levels of fluoride comparable to humans with drinking water with fluoride 
contents of 1, 3 and 10 mg/L. There were 16-20 animals per group.  
 
Average faecal fluoride excretion decreased with decreasing calcium content of the diet. 
Calcium deficient rats excreted more fluoride in their urine and calcium deficient rats retained 
significantly more fluoride (plasma, kidney, liver, femur, vertebra) when exposed to water 
containing 15 or 50 mg fluoride/L. On a body weight basis malnourished rats consumed and 
retained significantly more fluoride than rats fed ad libitum in proportion to fluoride intake. 
Fluoride bioavailability was influenced by diet: absorption was 92-94%, 76-78% and 58-64% 
with a calcium content of 0.125%, 0.25% and 0.5%, respectively. The protein content of the 
diet did not influence the percentage of fluoride absorbed (44-56%). Absorption in the 
malnourished rats was 73% of fluoride intake. The results of this study confirm the suggestion 
that nutritional deficiencies have an effect on both the metabolism of fluoride and on resulting 
tissue fluoride levels (Dunipace et al., 1998). 
 
3.2 Human toxicity 
 
3.2.1 Acute toxicity 
 
Acute high oral exposure to fluoride may lead to nausea, vomiting, abdominal pain, diarrhoea, 
drowsiness, headaches, polyuria and polydipsia, coma, convulsions cardiac arrest and death. 
Most cases resulted from accidental or suicidal ingestion of fluoride containing insecticides or 
dental products. Some occurred in consequence to improperly fluoridated drinking water. 
 
The lethal dose for humans is reported to be 40-80 mg/kg bodyweight or 5-10 g of sodium 
fluoride. One thirteen month-old boy died from cardiac arrest within five hours after ingestion 
of fluoride with severe hypocalcaemia (Boink et al., 1994). One three-year old child died who 
had swallowed sodium fluoride tablets amounting to 16 mg fluoride/kg bodyweight (Eichler 
et al., 1982).  
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The minimum acute dose leading to gastrointestinal effects was described to be 0.4 to 5 
mg/kg body weight (Eichler et al., 1982; Whitford, 1996). The acute toxicity dose is lower for 
the more soluble salts of fluorine, which may be present in dental care products. The 
gastrointestinal effects arise from the action of hydrofluoric acid which is produced from 
fluoride salts in the stomach (Spak et al., 1990). 
 
Augenstein et al. (1991) reported on 87 cases of fluoride ingestion in children below the age 
of 12 years. Sixty-seven of these had ingested sodium fluoride tablets, fourteen fluoride 
containing drops, solutions or mouth rinses. Thirty percent of the children became 
symptomatic, most of them within one hour after ingestion, all of them within six hours. Eight 
children from 36 with a fluoride intake below 1 mg/kg body weight, 50% with an intake 
between 3 and 4 mg/kg and 100% with intakes above 4 mg/kg developed symptoms.  
 
Several incidences of fluoride poisoning caused by accidentally overfluoridation of public 
water systems have been reported. In one incidence 200 pupils and 12 adults became ill with 
nausea and vomiting within minutes after ingestion of orange juice with a fluoride 
concentration of 270 mg/L (Infante, 1974). 
 
Eight patients with renal insufficiency were dialysed with accidentally over fluoridated water 
(dose of 1 g fluoride) and became symptomatic because of virtually absent renal elimination 
of fluoride. One patient died from cardiac arrest. Postmortal fluoride concentration in blood 
was 4.9 mg/L (McIvor et al., 1983; Waldbott, 1981). 
 
3.2.2 Chronic toxicity 
 
3.2.2.1 Epidemiological studies 
 
3.2.2.1.1 Skeletal fluorosis 
 
Skeletal fluorosis may arise from long-term excessive exposure to fluoride both by oral 
ingestion and by inhalation. In the preclinical stage of fluorosis the patient may be 
asymptomatic and only have an increase in bone density on radiography. With increasing 
fluoride incorporation into bone clinical stage I and II with pain and stiffness of joints, 
osteosclerosis of both cortical and cancelleous bone, osteophytes and calcification of 
ligaments develop. Crippling skeletal fluorosis (clinical stage III) may be associated with 
movement restriction of joints, skeletal deformities, severe calcification of ligaments, muscle 
wasting and neurological symptoms. All stages are accompanied by disturbed or deficient 
mineralisation of the bone, and osteomalacia may be present, particularly when calcium 
intake is insufficient. Crippling fluorosis is rare in non-tropical countries without occupational 
exposure to high airborne fluoride concentrations. A fluoride intake of at least 15-20 mg/day 
for periods of 20 years has been reported from epidemiological studies in these patients, via 
consumption of drinking water high in fluoride (>4 mg/L). Only five cases of crippling 
fluorosis have been reported in the USA during the last 40 years (NRC, 1993). One patient 
with a fluoride intake of 50 mg/day through drinking water with 25 mg fluoride/L over six 
years was reported from Canada (Boyle and Chagnon, 1995). Patients with renal insufficiency 
have an increased risk of developing skeletal fluorosis. 
 
Parallel to higher fluoride concentrations in water and food the prevalence of skeletal 
fluorosis in the population increases (Liang et al., 1997; Xu et al., 1997). At fluoride 
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concentrations in water of 4 mg/L and higher, and a daily total fluoride intake of more than 
14.0 mg/day, the prevalence of skeletal fluorosis in individuals with normal nutritional intake 
was 44%, and in individuals with deficient nutrition 69% and was associated with an even 
higher rate of dental fluorosis (88.3 and 95.0%, respectively) (Liang et al., 1997). Skeletal 
fluorosis of stage I to III was associated with dental fluorosis in nine patients aged between 17 
and 30 years living in Indian communities with fluoride concentrations of the drinking water 
of 8.1 to 8.6 mg/L (Jha et al., 1982). 
 
In the preclinical stage of skeletal fluorosis the fluoride concentration in bone ash is 3500-
5500 mg/kg. In clinical stage I the fluoride content in bone ash is usually between 6000 and 
7000 mg/kg; in stages II and III it exceeds 7500-8000 mg/kg (Hodge and Smith, 1977). 
Skeletal fluorosis, especially of trabecular bone, may be reversible to a certain degree when 
fluoride exposure is ended and fluoride balance becomes negative, dependent on the extent of 
bone remodelling (Grandjean and Thomsen, 1983).  
 
Symptomatic skeletal fluorosis was chosen by the FNB (1997) as the critical endpoint for 
fluoride toxicity. The data base consisted of radiographic studies performed in children and 
adults in the 1950s and a study on bone mass measured by single photon absorptiometry in 
women. The results in communities with different fluoride concentrations in their drinking 
water were compared. The relevant studies are briefly described below. 
 
McCauley and McClure (1954) found no differences in calcification of carpal bones of 2050 
children 7 to 14 years of age living in Cumberland (Maryland) with a fluoride content of the 
drinking water of 0.12 mg/L (n=769), in Amarillo (Texas) with water fluoride of 3.3-6.2 mg/L 
(n=591) or in Lubbock (Texas) with water fluoride of 3.5-4.4 mg/L (n= 690). In the two high-
fluoride communities enamel fluorosis (from very mild and worse, according to Dean, see 
Annex 2) occurred in 90.3 and 97.8% of children, respectively. 
 
Schlesinger et al. (1956) reported radiographic findings from 1528 children first investigated 
at age 0-9 years in 1943 and from 905 of these children re-investigated in 1954/55. Children 
were either living in Newburgh with water fluoridation (1.2 mg/L) since 1940 or in Kingston 
with fluoride-”free” water. No differences in bone density and bone maturation were found. 
 
A 10-year radiographic follow-up study of residents (>15 years; mean 38.2 and 36.7 years) 
was started in 1943 in two communities: Bartlett with water naturally containing 7.6-8 mg 
fluoride/L (n=116) and Cameron where water contained 0.4 mg fluoride/L (n=121). Apart 
from a higher incidence of dental fluorosis, coarse trabeculation of bone (5.4%), hypertrophic 
bone changes (10.8%) and fractures (15%) were more frequent in Bartlett than in Cameron 
(2.5%, 7.4%, 7.6%, respectively). However, these differences were statistically not 
significant. The authors concluded that roentgenographic evidence of bone changes can be 
produced by excessive fluoride in water, but in “only a select few (10 to 15% of those 
exposed)”. These skeletal changes were not associated with other physical findings, even 
though the fluoride content in bone could be six times “normal” (Leone et al., 1954 and 
1955). 
 
Stevenson and Watson (1957) reviewed 170 000 roentgenographs obtained in one hospital 
between 1943 and 1953 and identified 23 cases of osteosclerosis. These cases were life-long 
residents (aged 44-85 years) in areas with a fluoride content of the drinking water of >4 to 8 
mg/L. However, even severe roentgenographic changes were not accompanied by clinical 
symptoms. 
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Sowers et al. (1986) investigated bone mass at mid-radius by single-photon absorptiometry 
and fracture rate in 827 women (age 20-80 years) from three communities with either water 
naturally high in fluoride (4 mg/L) or with fluoridated water (1 mg/L). They found a non-
significant lower bone mass in participants older than 55 years from the high-fluoride 
community and an increased fracture incidence (p=0.0001). Estimated mean fluoride content 
from water was 5±2.1 mg/day in the high-fluoride community. 
 
On the basis of these studies FNB (1997) identified a fluoride intake of 10 mg/day as likely 
not to cause skeletal fluorosis and therefore as NOAEL for North America. An uncertainty 
factor of 1 was chosen to define the UL, because the NOAEL was based on human studies 
and because the observed skeletal changes were non-symptomatic. 
 
3.2.2.1.2 Dental fluorosis 
 
Dental fluorosis is caused by excessive fluoride incorporation into dental enamel before 
eruption of teeth. Susceptibility to dental fluorosis ends around the age of eight years, when 
enamel maturation of permanent teeth is completed except for the third molars (see Annex 1 
for timetable of dentition). Dental fluorosis is the result of hypomineralisation of the 
developing tooth with a disturbance of the normal loss of early-secreted matrix proteins and 
their excessive retention in the developing enamel in the presence of high fluoride 
concentrations. The most sensitive period for this adverse effect of fluoride is the pre-eruptive 
maturation stage of enamel development. For the maxillar central incisors, for example, the 
most critical phase of exposure to fluoride in drinking water was found to start at the age of 
22 months and to last for about four months thereafter (Evans and Stamm, 1991). 
Hypomineralisation of both the surface and subsurface of the enamel means greater porosity. 
Increased porosity of the enamel makes it more vulnerable to mechanical stress and more 
accessible to fluoride. Therefore, fluorotic teeth have higher fluoride contents than normal 
teeth. The staining of fluorotic teeth in the more severe forms of dental fluorosis develops 
after tooth eruption. In general human dental fluorosis is more severe in teeth that mineralise 
later in life than in those mineralising early, and, therefore, it is primarily a condition of 
permanent teeth and in these increases in severity from the anterior to the posterior teeth 
(Thylstrup and Fejerskov, 1978). Extensive fluorosis of primary teeth, however, can be 
observed in areas of the world with high fluoride exposure through e.g. water (Thylstrup, 
1978). 
 
Dental fluorosis can be difficult to discriminate from other conditions in which amelogenesis 
in humans can be disturbed, such as calcium deficiency and generalised malnutrition. The 
likelihood of dental fluorosis increases in disorders of acid-base balance with reduction of the 
renal clearance of fluoride. 
 
Milder forms of dental fluorosis, characterised by white spots and opaque striations on the 
surface of teeth are a cosmetic effect and do not impair function. On the contrary, it is 
associated with increased resistance against caries. Different classification or scoring systems 
have been developed for dental fluorosis. Three of the most commonly used systems are set 
out in Annex 2.  
 
The scores from Dean’s index are based on the two worst-affected teeth in the mouth and are 
derived from inspection of the non-dried whole tooth. Dean’s index has been criticised for 
low sensitivity at both ends of the scale. Its category “severe” cannot, for example, 
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discriminate between the scores 5 to 9 of the Thylstrup-Fejerskov (TF) index (see below). 
Dean, using his scoring system, had recorded the occurrence of dental fluorosis in a 
population as the community index to permit comparison between different populations. This 
index is calculated as the sum of individual scores in an individual divided by the number of 
individuals examined. A community fluorosis index of 0.6 in a population was judged to 
represent a threshold for dental fluorosis as of public health significance. Community indices 
of 0.6 were observed in communities with fluoride contents of the drinking water between 1.6 
and 1.8 mg/L (Dean, 1934; Dean et al., 1941 and 1942). Per every increase in fluoride intake 
of 0.01 mg/kg body weight per day an increase in Dean’s fluorosis community index by 0.2 
has been predicted (Fejerskov et al., 1996a). 
 
The Thylstrup-Fejerskov (TF) index (Thylstrup and Fejerskov, 1978) with a 10-point scale on 
inspection of dried teeth is more sensitive both at low and high grade fluorosis compared with 
the Dean scale. It corresponds well with the fluoride content of enamel, except for the first 
three categories. It has been proposed that the prevalence and severity of dental fluorosis in a 
population should be presented as a cumulative distribution of severity of scores (ordinate 
percent of population, abscissa percent of teeth involved per person) (Fejerskov et al., 1996b). 
 
The Tooth Surface Index of Fluorosis (TSIF) (Horowitz et al., 1984) determines a score on a 
seven-point scale to each unrestored surface of each non-dried tooth and also provides greater 
sensitivity than Dean’s index. It has been criticised by including staining as a criterium, which 
is a post-eruptive phenomenon and dependent on a person’s dietary and hygiene habits as well 
as on the degree of enamel porosity. 
 
The application of the above scoring systems leads to results which are not directly 
comparable. Some investigators tend to modify them further, therefore, the evaluation of 
studies on the prevalence and severity of dental fluorosis in populations must take account of 
the chosen methodology. 
 
The development of enamel fluorosis is dose dependent, irrespective of which scoring system 
is applied (Horowitz et al., 1984; Fejerskov et al., 1996a; McDonagh et al., 2000). Even at 
low fluoride intakes from water, there will be a certain incidence of dental fluorosis.  
 
From investigations in the 1930s and 1940s on the relationship between fluoride content of 
drinking water, dental fluorosis and caries occurrence, the dose dependency of occurrence and 
severity of dental fluorosis was already apparent: fluorosis classified as “moderate to severe” 
according to Dean appeared at fluoride concentrations in water of 1.9 mg/L (prevalence 2%) 
and increased in frequency with increasing fluoride content (2.2-2.6 mg/L: 10%; 3.9-4 mg/L: 
≅ 40%; 4.4 mg/L and higher: >60%). In communities with a fluoride content in the water of 
7.6 mg/L prevalence of fluorosis was 100%, 28% “very mild/mild” and 72% 
“moderate/severe”. From the same investigation it appeared that the reduction in dental caries 
of children was nearly maximal in communities with a fluoride content of the water supply of 
1 mg/L (Dean, 1942; Dean et al., 1941 and 1942). 
 
The results of an investigation of 4429 children aged 12 to 14 years from cities with different 
fluoride contents of drinking water are shown in Table 3. At the time of these examinations 
fluoride sources were water and food only. Looking at the prevalence of caries in these 
children it must be born in mind, that there has been a significant decline in caries incidence 
starting in the 1970s. 
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To achieve a balance between the water fluoride content that provided best prevention of 
caries and minimum occurrence of meaningful fluorosis (“mild/very mild” or worse) an 
“optimal” fluoride content in the water of 0.7-1.2 mg/L (depending on the mean temperature 
of the region) was established. 
 
Consumption of water with an “optimal” fluoride content as the only source of dietary 
fluoride amounts to an intake of 0.4 to 1.7 mg fluoride/day in children between one and 
twelve years of age. On a body weight basis this is about 0.05 mg/kg/day. Later research 
confirmed that dental fluorosis of the three lowest categories of the TF index occurs even with 
fluoride intakes of 0.03-0.04 mg/kg/day. Fluorotic enamel of these three TF categories has a 
normal fluoride content. 
 
Table 3. Incidence and distribution of dental fluorosis in 4429 children aged 12-14 


years examined from 13 cities in relation to fluoride content of drinking water 
(Dean et al., 1942) 


 
 Fluoride content of drinking water (mg/L) 


 ≤ 0.2 0.3-0.4 0.6 0.9-1.2 1.9 2.5 


Number examined 2142 717 614 275 273 404 


Nº fluorosis [n (%)]             
Normal (0) 1912 (89.3) 533 (74) 444 (72) 121 (44) 69 (25) 26 (6.4) 
Questionable (0.5) 211 (9.9) 158 (22) 130 (21) 91 (33) 74 (27) 80 (19.8) 


Fluorosis [n (%)]  (0.9)  (3.6)  (6.5)  (23)  (48)  (72) 
Very mild (1) 19 (0.9) 24 (3.3) 38 (6.2) 58 (21) 110 (40) 170 (42) 
Mild (2) 0  2 (0.3) 2 (0.3) 5 (1.8) 17 (6.2) 86 (21) 
Moderate (3) 0  0  0  0  3 (1.1) 36 (8.9) 
Severe (4) 0  0  0  0  0  0  


Caries in first molars 88% 77% 61% 52% 41% 40% 
 
In the following Table 4 the results of a cross-sectional survey performed 1980 in Illinois in 
seven communities with similar demographic characteristics on the incidence and severity of 
dental fluorosis assessed with both Dean’s scoring system and the TSIF in 807 children aged 
eight to 16 years are presented. The study population was grouped according to the fluoride 
content of the drinking water which had been used throughout their lives into four groups: 
“optimal” and two-, three- or four-times “optimal” (1, 2, 3 and 4 mg fluoride /L) (Horowitz et 
al., 1984). 
 
A total prevalence of fluorosis (“very mild” and worse according to Dean) of 48% (95% CI: 
40% to 57%) at a water fluoride concentration of 1 mg/L has been estimated in a recent meta-
analysis. The prevalence of fluorosis of aesthetic concern (“mild” or worse, according to 
Dean’s classification; TSIF two or more; TF three or more) was 12.5% (95% CI 7% to 
21.5%) (McDonagh et al., 2000). Sixt-nine per cent of 197 children between the ages of 7 and 
11 years who had lived mostly in communities with fluoridated drinking water, demonstrated 
dental fluorosis, which was “very mild” according to the modified Dean’s Index in 39% and 
“moderate to severe” in 13%. While there was no association between their history of total 
fluoride exposure and dental fluorosis, there was a significant association with the use of 
fluoride supplements below the age of three years (Morgan et al., 1998).  
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Only 3% of six to 10-year old children (n=1249) in Germany in a region with less than 0.3 mg 
fluoride/L in drinking water were found to have dental fluorosis and 8.9% of 10 to 16-year old 
children (n=1298) living in areas with a fluoride concentration in the drinking water up to 1 
mg/L. The fluorosis community index in these latter children was <0.35. The distribution of 
TF indices in the 6-10 years old children was as follows: TF1 1.2-1.5%; TF2 0.2-0.8%; TF3 
0.6-1.2%; TF4 0-0.2%; TF5-9 0-0.3%. In the 10-16 years old the distribution was: TF1 2.8-
3.4%; TF2 3.3-4.6%; TF3 1.1-1.9%; TF4 0.2-0.5%; TF5-9 zero. Data on the total fluoride 
intake of these children are not available (Hetzer, 1999; Hetzer et al., 1997). 
 
Table 4. Incidence and percentage distribution of severity of dental fluorosis assessed 


both with the TSIF and Dean’s index and mean DMF surface scores for dental 
caries in 807 children aged 8-16 years in relation to the fluoride content of 
drinking water (Driscoll et al., 1983; Horowitz et al., 1984) 


 
 Percentage distribution of TSIF scores 


Water fluoride level n 0 1 2 3 4 5 6 7 


Mean DMF 
surface scores (n) 


optimal 336 84.5 12.4 2.0 1.1 0.0 0.0 0.0 0.0 3.14 
2 x optimal 143 58.1 28.4 7.6 5.6 0.1 0.1 0.0 0.0 1.97 
3 x optimal 192 50.4 25.7 13.2 9.3 0.4 0.8 0.0 0.2 1.41 
4 x optimal 136 31.9 27.0 17.1 20.5 0.4 2.1 0.1 0.8 2.02 
 
 Percentage distribution of Dean’s score 
  Normal Questionable Very mild Mild Moderate Severe 
 n 0 0.5 1 2 3 4 


optimal 336 56.0 29.5 7.4 4.8 1.8 0.6 
2 x optimal 143 18.2 28.7 23.1 16.8 8.4 4.9 
3 x optimal 192 22.9 26.0 15.1 19.8 7.8 8.3 
4 x optimal 136 12.5 15.4 16.9 25.0 7.4 22.8 
 
For total daily fluoride intakes of 1.7, 3.5 and 14.8 mg/day in well nourished subjects an 
incidence of dental fluorosis of 6.4, 10.5 and 88.3% was reported in China, whereas for 
intakes of 1.2, 2.6 and 15.3 mg fluoride/day in malnourished subjects the incidence was 4.8, 
24.8 and 95%, respectively (Liang et al., 1997). 
 
While the intake of fluoride from water can be estimated with some certainty, e.g., by a 
formula which includes the variables body weight and average maximum air temperature 
(water intake [L/kg body weight]= 0.0025+0.0004xmean maximum temperature[oF] (Galagan 
et al., 1957), an estimation of fluoride intake from other sources is prone to the influence of a 
wide variety in individual habits (see Section 2.3.2). If the fluoride intake from water from 
Dean’s data (Dean, 1942; Dean et al., 1941; 1942) is calculated with the above formula on a 
body weight basis, it appears that an intake of 0.02 mg fluoride/kg/day is associated with a 
prevalence of dental fluorosis of 40-50% and of 15-25%, when the category “questionable” is 
excluded. The community index value at that intake is 0.3-0.4. The findings of Dean on the 
linear relationship between fluoride content of drinking water and the prevalence of dental 
fluorosis and/or the fluorosis community index were confirmed by two large studies 
performed in the USA 25 and 40 years later (Richards et al., 1967; Butler et al., 1985) and no 
upward shift of the dose-response curve was observed over that period (Fejerskov et al., 
1996a). 
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Similar dose-response relationships have been demonstrated between the fluoride intake from 
fluoride tablets and dental fluorosis. Fejerskov et al. (1996a) compared the prevalence of 
dental fluorosis, classified according to Dean, in American and Swedish children, who either 
lived in areas with fluoridated water (1-1.2 mg/L) or received fluoride tablets (Aasenden and 
Peebles, 1974; Granath et al., 1985). While the prevalence was similar in the two groups of 
children receiving fluoridated water (total 63-67%; questionable plus very mild 30-31%; mild 
8-9%; moderate 2-4%; severe zero), there was a significant difference in prevalence and 
severity of dental fluorosis between the American and Swedish children who had taken 
fluoride tablets. The total prevalence in the USA was 84% (questionable 16%; very mild 34%; 
mild 19%; moderate 14%) and it was 29% in Sweden (questionable 4%; very mild 14%; mild 
10%; moderate zero). This difference is explained by the differing dosage regimes: USA 0.5 
mg fluoride beginning from birth to 4 months of age until the age of three years and followed 
by 1 mg/day until the age of six years; Sweden 0.25 mg fluoride from 6 to 18 months and 
followed by 0.5 mg/ day until the age of six years. On a body weight basis American children 
received twice as much fluoride in tablet form at ages 6 to 12 months and at ages 3 to 6 years 
than Swedish children. Moreover, there were methodological differences in assessment: in 
Sweden only incisors were recorded, whereas in the USA group the recordings were 
occasionally based on erupted premolars, which tend to be more severely affected than 
incisors. 
 
There is no reason to suppose that fluoride available from food, including fluoridated salt and 
beverages, and from toothpaste has a different effect on maturing enamel than fluoride from 
water and tablets, although no investigations of this relationship have been available to the 
Panel. 
 
Also apparent from the studies is the fact that there is no real threshold value for a fluoride 
intake which is not associated with the occurrence of dental fluorosis in the population. 
 
In summary persons living permanently in communities with water fluoride concentrations of 
about 1 mg/L had in 10% to 12% mild forms of enamel fluorosis. The fluoride intake of 
children in these communities was calculated to be 0.02 to 0.1 mg/kg/day. At a fluoride intake 
from water of 0.08-0.1 mg/kg/day moderate (or worse) fluorosis was recorded in less than 5% 
of children (Dean, 1942). Very mild and mild forms of dental fluorosis occurred in 48% of 
children with a calculated fluoride intake from water of 0.043 mg/kg/day (Fejerskov et al., 
1996a). 
 
3.2.2.1.3 Bone mineral density and fractures 
 
All studies on the relationship between fluoride in drinking water and bone density or risk of 
bone fracture suffer from imprecise exposure assessment. 
 
Four studies included in a meta-analysis of 18 ecological, cross-sectional and cohort studies 
on water fluoridation/natural fluoride content of water (up to 4-5 mg/L) and bone fractures 
reported a significant increase in bone mass with increasing fluoride intake in lumbar spine, a 
positive change in the femoral neck which was not significant and a negative change for the 
distal radius, which also was not significant. In this meta-analysis no effect on fracture 
incidence could be demonstrated (RR=1.02, 95% CI = 0.06-1.09) (Jones et al., 1999). 
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Kröger et al. (1994) investigated 3222 perimenopausal women for bone density of the spine 
and found it to be 1% higher in 969 women who had lived for more than ten years in an area 
with fluoridated water (1.0-1.2 mg/L) than in 2253 women who had used drinking water with 
less than 0.3 mg fluoride /L, while there was no difference for the bone mineral density of the 
femoral neck. There was also no difference in self-reported incidence of fractures. 
 
Seven thousand one hundred twenty nine postmenopausal women were investigated for bone 
density by Phipps et al. (2000). Women who had lived for more than 20 years in an area with 
fluoridated water showed 2% higher density in the lumbar spine and femur than women living 
in an unfluoridated community, but their radius bone density was lower. In this study the risk 
of incident fracture of the hip and spine was significantly lower among those exposed to 
fluoridated drinking water than in those not exposed. While there was no difference in risk for 
fracture of the humerus, the risk for fractures of the wrist was increased for those exposed to 
fluoridated water. 
 
Karagas et al. (1996) found no significant difference in risk for hip and ankle fracture in men 
and women between 65 and 90 years living either in an area with fluoridated water (≥0.7 mg 
fluoride/L) or in a non-fluoridated area (≤0.3 mg fluoride/L). In men the relative rates of 
fractures of the proximal humerus and distal forearm were significantly increased (by 23% 
and 16%, respectively), in the fluoridated area however. 
 
A comparison between a community with drinking water containing 4 mg fluoride/L with two 
control communities with 1 mg fluoride/L in the water showed that the relative risk of hip, 
wrist or vertebral fracture was 2.2 (95% CI=1.07-4.69) in women 55-80 years of age. The 
fluoride intake from beverages only in the high-fluoride community was estimated to be 72 
μg/kg body weight/day (Sowers et al., 1986). 
 
In a retrospective cohort study involving 144,627 elderly persons who had lived at least 13 
years in villages outside the public Finnish water system with fluoride concentrations in well 
water ranging from less than 0.05 mg/L up to 2.4 mg/L no associations between hip fractures 
in men or women of all ages and water fluoride content was found. However, in women 
between the age of 50 and 65 years at the start of the follow-up the relative risk for hip 
fracture increased with increasing well water fluoride concentrations in comparison with a 
fluoride concentration of ≤0.1 mg fluoride/L. This relationship was significant for fluoride 
concentrations of >1.5 mg/L (RR 2.09; 95% CI=1.16-3.76; p<0.05) (Kurttio et al., 1999). 
 
When fluoride levels in toenails (<2.0, 2-3.35, 3.36-5.5 and >5.5 mg fluoride/kg) collected 
between 1982 and 1984 were used as markers for chronic fluoride exposure in a case-control 
study involving 62,641 healthy nurses (53 cases of hip fracture, 188 cases of forearm fracture, 
241 matched controls in 1988) a non-significant increase of the risk for forearm fracture 
(adjusted odds ratio 1.5; 95% CI=0.9-2.7) and a non-significant decreased risk for hip fracture 
(odds ratio 0.5; 95% CI=0.2-1.5) were calculated for the three highest quartiles of fluoride 
(Feskanich et al., 1998). 
 
Risk factors for fractures were determined in a 5-year prospective follow-up study in 3216 
men and women above the age of 65 years and related to fluoride exposure from drinking 
water supply during ten years. For hip fractures a higher risk could be determined with 
drinking water fluoride levels of 0.11-0.25 mg/L (odds ratio 3.2) and >0.25 mg/L (odds ratio 
2.4) in comparison with fluoride concentrations below 0.11 mg/L. However, no increased risk 
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was estimated for exposure to water with >0.7 or >1.0 mg fluoride/L (odds ratio 0.77; 95% 
CI=0.37-1.62; odds ratio 0.89; 95% CI=0.21-3.72, respectively) (Jacqmin-Gadda et al., 1998). 
 
No relationship between naturally occurring fluoride in drinking water on fractures of the hip 
could be demonstrated in a population-based case-control study in the United Kingdom. The 
contribution of drinking water to total fluoride intake in that study was small and probably 
less than one-third (Hillier et al., 2000). 
 
Li et al. (2001) studied the relationship between hip fracture and other fractures and exposure 
to fluoride from drinking water in 8266 Chinese men and women from six villages with 
different fluoride content in water (0.25-0.34, 0.58-0.73, 1.00-1.06, 1.45-2.19, 2.62-3.56, 
4.32-7.97 mg/L). Fluoride intake from drinking water was estimated to be the main source of 
fluoride intake and to be on average 0.73, 1.62, 3.37, 6.54, 7.85 and 14.1 mg/day. The 
subjects of the study had lived in the same village for more than 25 years and were more than 
50 years old when studied. The odds ratios (OR) for all fractures for the different fluoride 
exposure levels were: 
 


Intake  
(mg/day) OR p Value 


(relative to the intake of 3.37 mg/day) 
0.73 1.50 0.01 
1.62 1.25 0.17 
3.37 1.0 - 
6.54 1.17 0.33 
7.85 1.18 0.35 
14.1 1.47 0.01 


 
The difference was significant (p=0.01) for fluoride exposure at the lowest and at the highest 
level (0.73 and 14.13 mg/day) compared with a fluoride exposure of 3.37 mg/day in the 
village with a fluoride content of the water of 1.00-1.06 mg/L. For fractures of the hip the 
increase in prevalence with increasing fluoride exposure was significant only for the highest 
exposure group (14.13 mg/day; OR 3.26; p=0.02) compared to exposure to water of 1.00-1.06 
mg fluoride/L. Contrary to fractures of all bones no increase in hip fracture incidence was 
seen with low-fluoride exposure (<1 mg fluoride /L). This study indicates a bimodal effect of 
fluoride exposure with an increase in the risk of fractures at all locations both with fluoride 
intakes lower and higher than about 3.5 mg/day, whereas the risk of fractures of the hip only 
increased with increasing fluoride exposure. 
 
3.2.2.1.4 Carcinogenicity 
 
In a series of epidemiological studies, both geographic and temporal associations between 
fluoride in drinking water and risk of cancer mortality were reported (Yiamouyiannis and 
Burk, 1977). These reports were extensively reviewed both by IARC (1982) and Knox (1985) 
and criticised because of methodological flaws in adjusting for differences in the age, race and 
sex of the compared populations. 
 
A number of ecological studies in various countries did not find a consistent relationship 
between incidence of and mortality from all types of cancer and the consumption of fluoride-
containing drinking water (Freni and Gaylor, 1992; Mahoney et al., 1991; Yang et al., 2000). 
 
Lynch (1984) analysed the relationship between cancer incidence and fluoride in drinking 
water (both natural and added) in 158 municipalities with a total population of 1,414,878 in 
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1970. A total of 66,572 cancer cases (bladder, female breast, colon, lung, prostate, rectum and 
other sites combined) were evaluated for fluoride content in drinking water and duration of 
exposure in univariate and multivariate cancer-site, sex-specific statistical tests, which 
included eight sociodemographic variables. The results failed to support a fluoride-cancer 
association. 
 
A comparison of the annual incidence rates of osteosarcoma for 1970-1988 in Edmonton 
(Province of Alberta, Canada), where water was first fluoridated in 1967, with rates in 
Calgary, where fluoridation was started in 1989 showed incidence rates of 0.27 and 0.29 per 
100,000 inhabitants in Edmonton and Calgary, based on 26 and 29 cases, respectively, that is 
no link between fluoridation of water and osteosarcoma (Hrudey et al., 1990). 
 
In an update of an earlier analysis of cancer mortality by county in the United States related to 
drinking water fluoridation, 2,208,000 deaths by cancer in the Caucasian population were 
analysed, with special emphasis on cancers of bones and joints. The risk of death from 
cancers of bones and joints after 20-35 years of water fluoridation in both male and females 
was the same as in the years immediately preceding fluoridation (Hoover et al., 1991). 
 
An ecological study in areas of New Jersey observed a higher rate of osteosarcoma in 
fluoridated communities in 1979-1987 than in non-fluoridated communities with a risk ratio 
of 3.4 among males under 20 years of age in fluoridated communities. The analysis was based 
on 12 and eight cases in the fluoridated and non-fluoridated area, respectively (Cohn et al., 
1992). In a case-control study from New York State the self-reported lifetime intake of 
fluoride from drinking water and dental care products from 130 patients below the age of 24 
years diagnosed to have osteosarcoma between 1978 and 1988 was compared to the lifetime 
intake of matched controls. Whereas no significant trend for risk was observed on a group 
basis, there was a decrease in the odds ratios for osteosarcoma with increasing exposure 
estimates for males, which was statistically significant (p=0.02) (Gelberg et al., 1995). 
Consumption of fluoridated drinking water (>0.7 mg fluoride/L) between 1979 and 1989 was 
not found to be associated with an increased risk for osteosarcoma (odds ratio 1.0; 95% 
CI=0.6-1.5) in a case-control study in Wisconsin, USA (Moss et al., 1995). 
 
Another hospital-based case-control study, on the contrary, with 22 cases of osteosarcoma and 
22 matched controls found that the odds ratio of disease for drinking fluoridated drinking 
water (>0.7 mg/L) during childhood (birth to 15 years) and during lifetime was 0.33 ( 95%CI 
0.04, 2.50) (McGuire et al., 1991). 
 
From the available data no increased risk of developing cancer at the observed fluoride dose 
levels can be deduced. 
 
3.2.2.1.5 Genotoxic effects 
 
The frequency of SCEs was studied in peripheral lymphocytes obtained from about 700 
Chinese adults who had resided for more than 35 years in the same area and consumed 
drinking water with fluoride concentrations from 0.11-5.03 mg/L. Half of the study 
population had inadequate nutritional intakes. The fluoride intake from food and water was 
calculated to range from 20 to 280 μg/kg body weight/day (1.2-15.3 mg/day). The fluoride 
concentration in plasma in the area with 5.03 mg fluoride/L was 5.56 μmol/L (106 μg/L). 
Plasma levels of fluoride were higher in persons with inadequate nutrition, and SCE 
frequencies were higher in such subjects from areas with low fluoride content in water (0.1 
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and 0.2 mg/L), but there were no significant differences between all the other groups and no 
differences in micronuclei in blood lymphocytes were observed (Li et al., 1995b; Liang et al., 
1997). 
 
One study investigated adult persons (>50 years) who had resided for more than thirty years 
in three communities with drinking water fluoride concentrations of 0.2 (n=66), 1.0 (n=63) 
and 4.0 mg/L (n=70) and who provided samples of the water which had been their main 
source, urine and blood samples. Mean plasma and urine fluoride concentrations reflected the 
fluoride content of the water (plasma: 1.1, 1.8 and 4.0 μmol/L; urine: 0.7, 1.1 and 2.8 mg/L). 
Peripheral blood lymphocytes showed an increased frequency of SCEs in the samples from 
the 4 mg/L-community (mean 5.9% compared to 5.2% (1 mg fluoride/L) and 5.5% (0.2 mg 
fluoride/L water) (p<0.001). Women showed a significantly higher overall frequency of SCE 
than males in all three communities (p<0.05). However, when 58 residents from the 
community with a fluoride content of 4 mg/L water were split in those (n=30) who drank this 
water and those (n=28) who used instead water from wells with a mean fluoride content of 0.3 
mg/L, there was no difference in the frequency of SCE in their lymphocytes (Jackson et al., 
1997). 
 
Increases in the frequency of SCEs and micronuclei in peripheral lymphoblasts have been 
reported in patients with skeletal fluorosis or residents from fluorosis-endemic areas in 
comparison to residents from non-fluorosis areas in various countries (China, India). SCE 
frequency was significantly higher in peripheral blood lymphocytes from 14 inhabitants of a 
village with fluoride in drinking water of 1.6-2.9 mg/L than in lymphocytes from 14 residents 
of a village with low-fluoride drinking water (0.6-0.8). However, this was not the case with 
28 residents of two other high-fluoride villages. Chromosomal aberrations occurred in higher 
frequency in blood from all 42 residents of the villages with high-fluoride drinking water 
(Joseph and Gadhia, 2000). SCE frequency in peripheral blood lymphocytes was significantly 
increased in 53 patients with skeletal fluorosis aged 16-59 years from a district with drinking 
water containing 4-15 mg fluoride/L, compared to healthy residents of the same region and to 
subjects drinking water with a fluoride concentration of less than 1 mg/L. The rate of 
micronuclei in fluorosis patients was 2 to 3 times that of control subjects and intermediate in 
healthy fluoride exposed subjects (Wu and Wu, 1995). However, too little details on other life 
circumstances are given in these studies.  
 
There were no effects on chromosomal aberrations or micronuclei in lymphocytes in seven 
female osteoporosis patients randomised to treatment with sodium fluoride or 
monofluorophosphate (fluoride dose 29 mg/day, range 22.6-33.9 mg/day) for an average of 29 
(14-49) months when compared to seven matched placebo controls. Serum fluoride 
concentrations were 0.1-0.2 mg fluoride/L (van Asten et al., 1998). 
 
Rapaport (1956) reported an increased frequency of trisomy 21 with increasing fluoride 
content of drinking water based on information gathered in 1950-1956 on 687 cases admitted 
to institutions in four American states (Wisconsin, North and South Dakota, Illinois). These 
findings could not be confirmed in investigations in English cities (Berry, 1958), in 
Massachusetts (Needleman et al., 1974) and in Sweden (Berglund et al., 1980). In the last 
named study the incidence of trisomy 21 was related to the mean fluoride content in the water 
of the area where the mother lived and to the age of the mother. No influence of fluoride on 
the incidence of trisomy 21 was seen. 
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Genotoxic effects associated with a high exposure to fluoride have been observed, 
predominantly in persons with clinically manifest symptoms of fluoride toxicity (skeletal 
fluorosis). The data are insufficient for a dose-response assessment. 
 
3.2.2.1.6 Reproductive effects 
 
Chronic occupational exposure to fluoride compounds has been reported to have negative 
effects on sex hormone levels and menstrual cycle and to increase spontaneous abortion 
especially in persons with skeletal fluorosis. However, because of exposure to multiple 
substances, these reports are not conclusive (NRC, 1993). 
 
In India, where fluorosis is endemic in areas with drinking water naturally containing up to 
38.5 mg fluoride/L infertility in married men was reported (Neelam et al., 1987 cited in 
Susheela and Kumar, 1991). In an ecological study the total fertility rate of women 10-49 
years of age in the period 1970-1988 of states of the USA with at least one community water 
system providing drinking water with ≥ 3 mg fluoride/L was found to be negatively 
associated with fluoride content. Because this study used population means and not data on 
individual women, it remains unresolved if fluoride from drinking water is of influence on 
human fertility (Freni, 1994). 
 
3.2.2.1.7 Other effects 
 
Nephrotoxic effects of fluoride have not been reported in subjects with skeletal fluorosis due 
to high fluoride contents in drinking water and in subjects with osteoporosis on long-term 
treatment with fluoride (section 3.2.2.2). 
 
Fluoride was reported to affect human thyroid function. Increases in serum thyroxine levels 
without significant changes in T3 or thyroid stimulating hormone levels were observed in 
residents of regions in India with high levels of fluoride in the drinking water (up to 6.5 
mg/L). Nonetheless fluoride is not considered to be an endocrine disruptor (ATSDR, 2001). 
In a review of the literature on fluorine and thyroid gland function the authors come to the 
conclusion that the increase of the metabolic rate observed in men suffering from 
symptomatic industrial fluorosis was not due to fluoride-induced hyperthyroidism and that the 
literature on a relationship between fluoride exposure and endemic human goitre neglected to 
take into account a concomitant iodine deficiency (Bürgi et al., 1984). In two studies 
performed in two regions in China the intelligence of children was measured and related to 
the fluoride content of drinking water. 907 children (age 8-13 years) from four areas with 
different degrees of dental fluorosis prevalence were investigated. Urinary fluoride 
concentration in these children was 1.02-2.69 mg/L and it was highest in areas with a high 
incidence of fluorosis. In the non-fluorosis area the mean IQ was 89.9, it was 80.3 in the high-
fluorosis area (<0.01). The percentages of children with low or borderline IQs were higher in 
areas with medium and severe fluorosis and no children with IQs >120 were found in these 
areas (Li et al., 1995a). 
 
The second study in 118 children aged 10-12 years, who were randomly selected from two 
villages which differed in the fluoride content of the drinking water (3.15 mg/L versus 0.37 
mg/L) and the prevalence of dental fluorosis (86% and 14%, respectively) found an average 
IQ of 103 in the village with low-fluoride drinking water and of 92 in the other village (Lu et 
al., 2000). The significance of these studies is doubtful due to missing data on other factors of 
relevance. 
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In a study with 197 children aged 7-11 years, who demonstrated dental fluorosis in 69%, no 
association between dental fluorosis and behaviour could be demonstrated (Morgan et al., 
1998). 
 
3.2.2.2 Interventions, clinical studies 
 
Fluoride compounds, mostly sodium fluoride or monofluorophosphate, alone or in 
combination with calcium and vitamin D, have been used in the prevention and treatment of 
age-dependent osteoporosis in doses ranging from 4.5 to 57 mg fluoride/day, because fluoride 
is known to elevate the trabecular volume by increasing both the number of osteoblasts and 
the formation period of the bone remodelling process. It interacts with bone cell mitogens and 
increases tyrosine protein phosphorylation. It selectively stimulates the carrier-mediated 
sodium-dependent transport of anorganic phosphate across the membrane of osteoblast-like 
cells and the stimulatory effect of insulin and insulin-like growth factor -1 (IGF-1) on 
phosphate transport in a dose-dependent fashion (Bonjour et al., 1993). Although fluoride 
increases bone mineral density (BMD), there is a corresponding decrease in elasticity and 
strength of bone tissue (Aaron and de Kanis, 1991). 
 
The evaluation of the effectiveness of fluoride for prevention and treatment is outside the task 
of this panel, but well-conducted and documented therapeutic trials can help in identifying 
fluoride doses that lead to adverse effects, although it must be borne in mind that the study 
subjects are mostly elderly (>50 years), predominantly female and were selected because of 
already existing changes in bone mass or density, with or without a history of vertebral 
fractures. 
 
In a meta-analysis of eleven therapeutic studies involving 1429 postmenopausal women (age 
50-86 years), with a duration of 2-4 years in ten studies and of 3 months in one study, an 
analysis of side-effects was included (Haguenauer et al., 2000). All trials were randomised 
and included control groups which received calcium and/or vitamin D in the same dosage as 
the fluoride intervention group. The increase in lumbar spine BMD was found to be higher in 
the fluoride group than in the control group. The relative risk (RR) for new vertebral fractures 
was not significant at two years or at four years. The RR for new non-vertebral fractures was 
not significant at two years, but was increased at four years in the fluoride treated group (1.2; 
95% CI 1.36-2.50) especially if high doses were used. The RR for gastrointestinal side effects 
was not significant at two years, but was increased at four years (2.18; 95% CI 1.69-4.57), 
especially if fluoride was used in high doses and in a readily available form. High fluoride 
doses had no effect on risk of vertebral fractures, but increased the risk of non-vertebral 
fractures and of gastrointestinal side effects. Table 5 lists these eleven studies and the 
observed adverse effects in relation to the fluoride dosis.  
 
3.2.2.2.1 Skeletal effects 
 
No differences in the occurrence of adverse skeletal effects (vertebral and non-vertebral 
fractures and lower-limb pain presumably caused by microfractures) were found in those 
studies where the fluoride dosis was 4.5 to 26 mg/day (up to 0.4 mg/kg/day) (Hansson and 
Roos, 1987; Christiansen et al., 1980; Grove and Halver, 1981; Gambacciani et al., 1995; 
Sebert et al., 1995). In two studies (Reginster et al., 1998; Pak et al., 1995) there was on the 
contrary a significantly reduced occurrence of vertebral fractures in the fluoride group 
compared to the placebo group. Meunier et al. (1998) reported a significantly higher 
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incidence of lower-limb pain in the group receiving fluoride 20-26 mg/day compared to the 
placebo group. Some women with lower-extremity pain were roentgenographed and 
incomplete fractures were identified in most of them at least two weeks after the onset of pain. 
 
Whereas bone mineral density increased in one study in the lumbar spine (+35%) and the 
femoral neck (+10%) in the fluoride-treated group (0.56 mg fluoride/kg/day) as compared to 
the placebo group, there was a decrease in the radius (-4%). Vertebral fracture rate did not 
differ significantly over four years between the treatment and the placebo group. Non-
vertebral fractures occurred in the fluoride group (72 fractures) in higher frequency than in the 
placebo group (24 fractures); there were 13 hip fractures in the fluoride group and four hip 
fractures in the placebo group. The odds ratio for non-vertebral fractures was 3.2 (95% CI 
1.8-5.6) in the fluoride group compared to the placebo group (Riggs et al. 1990). Fifty of the 
66 women in the fluoride group who completed the four-year trial were treated for an 
additional two years. Bone mineral density measured at the lumbar spine continued to 
increase linearly, whereas the rate of decrease in bone mineral density of the radius became 
less (minus 1.2%/year versus minus 2.2%/year in the four previous years). Vertebral fracture 
rate decreased somewhat in the additional two years, as did the non-vertebral fracture rate. 
However the non-vertebral fracture rate remained higher than in the placebo group during the 
first four years. From multivariate analysis it appeared that the vertebral fracture rate was 
moderately decreased by sodium fluoride therapy in women whose serum fluoride level and 
lumbar spine bone mineral density increased, provided that the increase in serum fluoride 
level did not exceed 8 μM (152 μg/L) and the increase in bone mineral density did not exceed 
17% per year (Riggs et al., 1994). 
 
3.2.2.2.2 Gastrointestinal effects 
 
Table 5 lists also the frequency of gastrointestinal side effects of fluoride treatment studies. 
No gastrointestinal effects or the same frequency of nausea and dyspepsia as in the placebo 
group were observed in postmenopausal women administered 4.5-22 mg fluoride/day 
(assumed to correspond to 0.13-0.37 mg fluoride/kg body weight/day) over 12 weeks and up 
to 3 years (Hansson and Roos, 1987; Christiansen et al., 1980; Grove and Halver, 1981; 
Reginster et al., 1998; Gambacciani et al., 1995; Meunier et al, 1998; Pak et al., 1995; Sebert 
et al., 1995). 
 
Nine of 61 postmenopausal women treated with on average 57 mg fluoride/day (as sodium 
fluoride) over four years complained of severe nausea, vomiting and peptic ulcer or blood loss 
anaemia. These symptoms did not occur in the control groups without treatment or with 
calcium and estrogens alone (Riggs et al., 1982). Nineteen of 101 postmenopausal women 
treated with 34 mg fluoride/day during four years had severe gastrointestinal complaints 
which led to dose reduction, compared to seven of 101 in the placebo group. This is an odds 
ratio of 2.9 (95% CI 1.2-7.1). The risk for peptic ulceration and anaemia was similar in both 
groups (Riggs et al., 1990). Gastrointestinal symptoms occurred significantly more often in 
45 postmenopausal women treated with 34 mg fluoride plus 1500 calcium/day over four years 
than in 38 women receiving only calcium (16/46 versus 6/38) (Kleerekoper et al., 1991). 
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Table 5. Eleven therapeutical randomised studies in old-age osteopenia/osteoporosis grouped according to fluoride dosis. Outcome with 
regard to vertebral and non-vertebral fractures and other side effects 


 
 


Fluoride treatment  Sample 
size Age Duration Fluoride 


compound 
Dose Other 


substances 
Control 
group Vertebral fractures Non-vertebral 


fractures Lower Limb Pain Gastrointestinal 
symptoms Reference 


(treatment/
placebo) 


(years) (years)  (mg/day) (mg/kg/d)3) (mg/day)  fluoride control / 
placebo 


fluoride placebo verum placebo verum placebo 


50 
(25/25) 


66 3 NaF 4.5  calcium 
1000 


calcium 
1000 


2/25 1/25       Hansson and 
Roos, 1987 


50 
(25/25) 


65 3 NaF 13.6  calcium 
1000 


placebo  1/25     4/25  


177 
(29/121) 


50 2 NaF 9  a) calcium 
500 


calcium 
500 


N.R.  N.R.  N.R. N.R.  Christiansen 
et al., 1980 


(27/121) 50 2 NaF 9  b) calcium 
500 


Vit. D 50 
μg 


calcium 
500 


        


Grove & 
Halver, 1981 


28 
(14/14) 


74 0.23 NaF 9  calcium 
500 


Vit. D 360 
μg 


-       2/12 2/10 


164 
(84/80) 


64 4 NaMFP 20 (0.32) calcium 
1000 


calcium 
1000 


2/84 
2.4% 


(95% Cl, 
0.3-8.3) 


8/80 
10% 


(95% Cl, 
4.4-


18.8% 


15/84 13/80 N.R.   Reginster1) 
et al., 1998 


        p=0.05  N.S.   N.S. 
Gambacciani 
et al., 1995 


60 
(30/30) 


52 2 GluMFP 20  calcium 
600 


calcium 
500 


N.R. N.R. N.R. 7/21 6/21 


        33% 25.4% all 29/208 
= 13.9% 


17/146 
= 11.6% 


all 17.8 4.8 59.2% 59.4% 


          p=0.53     
219 


(73/146) 
66 2 NaF 22.6 0.37   11/73  19.2%    


214 
(68/146) 


66 2 NaMFP 19.8 0.33   7/68  13.2%    


213 
(67/146) 


66 2 NaMFP 26.4 0.44 p=0.15 13/67  20.9%  N.S. 


Meunier et 
al., 1998 


      


calcium 
1000 


Vit. D 20 
μg 


calcium 
1000 
Vit. D 
20 μg 


    p=0.001   
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Fluoride treatment  Sample 
size Age Duration Fluoride 


compound 
Dose Other 


substances 
Control 
group Vertebral fractures Non-vertebral 


fractures Lower Limb Pain Gastrointestinal 
symptoms Reference 


(treatment/
placebo) 


(years) (years)  (mg/day) (mg/kg/d)3) (mg/day)  fluoride control / 
placebo 


fluoride placebo verum placebo verum placebo 


110 
(54/56) 


67 4 5) NaF 4) 22.6 0.37 calcium 
800 


calcium 
800 


7/48 22/51 2/48 4/51 11.1% 14.3% 9.3% 7.1% 


after one 
year 


       p=0.001       


Pak1) et al., 
1995 


99 
(48/51) 


       =14.6% =43.1% p>0.2 p=0.78 p=0.74 


94 
(35/41) 


61 2 NaMFP 26.4 0.43 calcium 
500 


calcium 
500 


N.R. N.R. 2/45 0/49 5/45 2/49 10/45 9/49 Sebert2) et 
al., 1995 


        p=0.84 p>0.2 p=0.3 p>0.2 
Kleerekoper 
et al., 1991 


84 
(46/38) 


67 4 NaF 34 0.52 calcium 
1500 


calcium 
1500 


961/1000 
patient 
years 


723/1000 
patient 
years 


13/46 
=28% 


7/38 6) 
=18% 


N.R. 16/46 
=35% 


6/38 
=16% 


         p=031 p=0.29   p=0.05 
202 


(101/101) 
68 4 NaF 34 0.56 calcium 


1500 
calcium 


1500 
47.0/100 
person 
years 


52.5/100 
person 
years 


23/100 
person 
years 


7/100 
person 
years 


54 24 17 7 


        RR 0.85 (95% Cl, 
0.6-1.2) 


RR 3.2 (95% Cl, 1.8-
5.6) 


RR 3.0 (95% Cl, 1.9-
4.8) 


RR 2.9 (95% Cl, 1.2-
7.1) 


Riggs et al., 
1990 


        N.S.       
151 


(50/101) 
66 2 NaF 31.5 0.52 calcium 


1500 
see 


Riggs et 
al., 1990


45/100 
person 
years 
(0-6 


years) 


 21/100 
person 
years 
(0-6 


years) 


 N.R. N.R. Riggs7) et 
al., 1994 


        32/100 
person 
years 
(4-6 


years) 


 13/100 
person 
years 
(4-6 


years) 
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Fluoride treatment  Sample 
size Age Duration Fluoride 


compound 
Dose Other 


substances 
Control 
group Vertebral fractures Non-vertebral 


fractures Lower Limb Pain Gastrointestinal 
symptoms Reference 


(treatment/
placebo) 


(years) (years)  (mg/day) (mg/kg/d)3) (mg/day)  fluoride control / 
placebo 


fluoride placebo verum placebo verum placebo 


165 
(33/104) 


63 4 NaF 57  calcium 
800-1500
Vit. D 10 
μg or 360 


μg 


304/1000 
patient 
years 


834/1000 
patient 
years 


(10 μg 
Vit. D 
only) 


N.R. 14/61 0/104 10/61 0/104 Riggs1) et 
al., 1982 


(28/104) 63 4 NaF 57  calcium 
1000-5000
estrogens 
0.625-2.5
Vit. D 10 
μg or 360 


μg 


10 μg 
Vit. D 


and 
calcium 
1500-
2000 


and/or 
estrogen


s 
0.625-


2.5 
and/or
360 μg 
Vit. D 


53/1000 
patients 


years 


 


      


         p<0.000001       


 
N.S. not significantly different 
N.R. not reported 
NaF sodium fluoride 
NaMFP sodium monofluorophosphate 
GluMFP L-glutamine monofluorophosphate 
1) 10-33% of patients continued hormone replacement therapy 
2) study population includes three male patients; 


18 patients were not included in assessment of bone mineral density 
3) dosis divided by reported mean body weight 
4) slow release preparation 
5) four cycles of 12 months treatment plus 2 months treatment pause 
6) excluding “incomplete fractures” identified by 99Tc-bone scans which occurred significantly (p=0.02) more often in the lower extremities of patients on fluoride 


treatment 
7) 50 patients under fluoride treatment in the study of Riggs et al., 1990, continued treatment for another 2 years 
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4. DOSE-RESPONSE ASSESSMENT 
 
4.1 Skeletal fluorosis, bone density, fractures 
 
4.1.1 Bone density and bone strength 
 
Bone density increases with increasing fluoride content of bone as a consequence of an 
increasing fluoride intake both in animals and in humans. This effect is observed 
predominantly in cancelleous bone. This increase in bone fluoride content is accompanied by 
an increase in bone strength up to a certain level, thereafter bone strength decreases. Turner et 
al. (1992; 1995) showed in rats drinking for 16 weeks water with 16 mg fluoride/L 
(corresponding to an estimated intake of 0.11 mg/kg body weight/day), that the fluoride 
content in bone was ≤ 1200 mg/kg and bone strength increased by 38%, whereas rats drinking 
water with fluoride contents between 50-128 mg/L (corresponding to 2.5-7.2 mg/kg/day 
accumulated 10,000 mg/kg fluoride in bone and strength decreased by 20%. 
 
Trabecular bone compressive strength in autopsy samples from the iliac crest was 
significantly (p<0.05) higher in women from Kuopio with fluoridation of drinking water (0.97 
mg/L) than in women from an area with low fluoride content in the water (0.02-0.32 mg/L), 
however, no significant difference was found in men (Alhava et al., 1980). There are no 
reliable measures for bone strength in humans. The available data are of uncertain relevance 
with regard to the risk for bone fractures and insufficient for conclusions on effective fluoride 
doses.  
 
4.1.2  Skeletal fluorosis 
 
The asymptomatic stage of skeletal fluorosis is associated with fluoride contents in bone ash 
of 3500-5500 mg/kg. Clinical stages I and II plus III have been found to have fluoride 
contents of 6000-7000 and >7500 mg/kg bone ash, respectively (Hodge and Smith, 1977). 
There are no parallel data on the fluoride intake associated with these levels of fluoride in 
bone. 
 
Fluoride content of the skeleton increases with increasing intake of fluoride via water. In areas 
with water fluoride contents of <0.3, 1.0 and 4 mg/L fluoride in bone ash was 140-790, 400-
2300 and 6900 mg/kg, respectively (Alhava et al., 1980; Bergmann, 1994; Zipkin et al., 
1958). From studies in China and India a correlation between the fluoride content in drinking 
water and skeletal fluorosis can be deduced. Prevalences of 4.4% at water fluoride levels of 
1.4 mg/L and of 63% at water fluoride levels of 6 mg/L were observed in India. Crippling 
fluorosis was consistently found in villages with more than 3 mg fluoride/L. An estimated 
total fluoride intake of 20 mg/day was associated with a fluorosis prevalence of 34%, whereas 
no fluorosis was observed in areas with an estimated total fluoride intake of less than 10 
mg/day. Skeletal fluorosis started to appear after 10 years of residence in a village with an 
estimated daily fluoride intake of 36-54 mg/day and concerned 100% of the population after 
20 years. Precise intake estimates from regions with higher fluoride concentrations in drinking 
water are lacking. Fluoride intake from diet and water in adults was estimated to be 0.84-4.69 
mg/day in Indian villages without endemic skeletal fluorosis and 3.4-27.1 mg/day in 
fluorosis-prone villages (IPCS, 2002). 
 
Numerous epidemiological data support a linear relationship between fluoride intake and bone 
fluoride content and between bone fluoride content and both incidence and severity of skeletal 
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fluorosis In the few cases of clinical skeletal fluorosis in which the fluoride intake could be 
estimated it ranged from 15 to 20 mg/day and the period of exposure was over 20 years. A 
more precise threshold dose for fluoride causing skeletal fluorosis can not be defined.  
 
The Panel decided not to chose the data on skeletal fluorosis in relation to the fluoride content 
of the drinking water as the critical endpoint for setting an UL because too many assumptions 
on the effective fluoride dose were necessary. 
 
The Panel decided also not to use the data on the relationship between fluoride intake via 
drinking water and radiographic skeletal changes decribed in Section 3.2.2.1.1 for setting a 
UL because of insufficient exposure estimates and the lack of more recent radiographic 
investigations. 
 
4.1.3  Fractures 
 
4.1.3.1 Observational Data 
 
Although an association of an increased risk for hip fractures in the elderly with the fluoride 
content in drinking water has been reported, the opposite has been found as well (Jacqmin-
Gadda et al., 1998; Kurttio et al., 1999; Li et al., 2001; Sowers et al., 1986) or no association 
(Hillier et al., 2000; Karagas et al., 1996; Kröger et al., 1994).  
 
In one study from China a bimodal relationship between fluoride content in drinking water 
and fluoride intake per day and risk of overall fractures was apparent. Compared to an 
exposure of 3.4 mg fluoride/day there was a significantly increased risk for fractures at all 
sites (OR 1.47; p=0.01) and for hip fracture (OR 3.26; p=0.02) at an exposure of 14.1 mg 
fluoride/day. A fluoride exposure of about 6.5 mg/day was associated with a non-significant 
increase in the risk of hip fracture (OR 2.13; p=0.15) compared to an exposure of 3.4 mg 
fluoride/day. Compared to a fluoride exposure of 3.4 mg/day there was a significantly 
increased risk for fractures at all sites at an exposure of 0.7 mg/day (OR 1.5; p=0.01) (Li et 
al., 2001). 
 
 In the retrospective cohort study in Finland which involved 144,627 persons an increasing 
risk for hip fracture in women between 50 and 65 years of age with increasing fluoride 
concentration in drinking water was found. This relationship was significant for 
concentrations of 0.5-1.0 and of >1.5 mg/L compared to less than 0.1 mg/L (Kurttio et al., 
1999). 
 
The study by Li et al. (2001) is considered as evidence that an increased risk of bone fractures 
occurs at a total intake of 14 mg fluoride per day and that there are data (although statistically 
not significant) suggestive of an increased risk of adverse bone effects at total intakes above 
about 6.5 mg fluoride/day. The study of Kurttio et al. (1999) is considered as supportive 
(IPCS, 2002). 
 
4.1.3.2 Therapeutic studies 
 
From therapeutical studies with fluoride administration in postmenopausal women of 0.25-6 
years duration and which employed fluoride doses between 0.13 and 1.1 mg/kg body weight 
per day either as sodium fluoride or monofluorophosphate it appears that side-effects in the 
form of lower limb pain occurred in a significantly higher frequency when fluoride doses of 
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more than 0.4 mg/kg body weight were administered compared with the placebo group. 
Lower limb pain was indicative of incomplete fractures of the bone (Kleerekoper et al., 1991; 
Meunier et al., 1998; Riggs et al., 1982, 1990 and 1994). 
 
In one study involving 101 subjects in the fluoride treatment group (0.56 mg fluoride/kg body 
weight/day) and 101 subjects in the control group, of which two thirds completed the four-
year study period, there was a significant increase in the occurrence of non-vertebral fractures 
(72 versus 24), with an odds ratio of 3.2 (95 CI 1.8-5.6). Vertebral fracture rate increased by 
11% for each 1 μM (19 μg/L) increase in serum fluoride over baseline and it decreased with 
increasing bone mineral density of the lumbar spine. However, if this increase in bone mineral 
density went beyond 1.2 g/cm2 an increase in vertebral fracture rate was observed (Riggs et 
al., 1990; 1994). Fifty women from the fluoride group continued treatment for an additional 
two years, but only nine of these with 34 mg fluoride/day corresponding to 0.56 mg/kg/day 
(as sodium fluoride). The fluoride dosis in the other 41 women had been reduced because of 
side effects or by the patients themselves; four women took less than 18 mg fluoride/day. The 
lumbar spine, femoral neck, and femoral trochanter bone mineral density continued to 
increase and the bone mineral density of the radius continued to decrease. The vertebral 
fracture rate decreased compared to the years 0-4. The non-vertebral fracture rate decreased 
also but was still 3 times higher after six years than in the control group (Riggs et al., 1994). 
 
The Panel considers the fluoride dose of 0.56 mg/kg body weight per day, rounded up to 0.6 
mg/kg/day to include the usual dietary intake from food and water, as the dose associated with 
a significant increase in the occurrence of non-vertebral fractures. 
 
4.2 Dental fluorosis 
 
Enamel fluorosis is caused by fluoride ingestion during the preeruptive formation and 
maturation of enamel of teeth. Therefore, the sensitive period is before the age of eight years. 
There is a clear dose-response relationship with a prevalence of 48% of very mild and mild 
forms of dental fluorosis at fluoride intakes from water of 0.043 mg/kg/day (Fejerskov et al., 
1996a). Very mild forms of dental fluorosis are of aesthetic concern only. From the data of 
Dean (1942), it appears that in areas with a fluoride content of water of 1 mg/L 10-12% of the 
residents had mild forms of fluorosis (very mild plus mild). The fluoride intake of children in 
these communities was found to be 0.02-0.1 mg/kg body weight/day. In areas with a fluoride 
concentration in water of ≤ 0.3 mg/L the fluorosis prevalence was 1%, whereas it was 50% in 
areas with a fluoride concentration in water of 2 mg/L, and in these areas a few cases (<5%) 
of moderate fluorosis were observed. The fluoride intake by children in these communities 
was 0.08-0.12 mg/kg/day. A fluoride dose of 0.1 mg/kg body weight/day was, therefore, 
described as a “threshold” dose for the occurrence of less than 5% of moderate forms of 
dental fluorosis in a population for the ages from birth to eight years (Dean, 1942; Fejerskov 
et al., 1996a). 
 
The Panel concludes that an intake of 0.1 mg fluoride/kg body weight/day in children up to 
the age of eight years can be considered as the dose below which no significant occurrence of 
moderate forms of fluorosis in permanent teeth will occur. 
 
4.3 Gastrointestinal effects 
 
Gastrointestinal symptoms like nausea, vomiting, anorexia, diarrhoea occur with fluoride 
intakes that also result in skeletal effects, i.e., with doses above 0.5 mg/kg body weight/day 
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(Kleerekoper et al., 1991; Riggs et al., 1990). However, these effects are more unpredictable 
and presumably dependent on other dietary factors like fluid intake and type of diet. 
 
Severe clinical symptoms were observed in 22% of children on acute single dose ingestion of 
sodium fluoride amounts of about one mg fluoride/kg body weight (Augenstein et al., 1991). 
 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
1. DERIVATION OF THE TOLERABLE UPPER INTAKE LEVEL (UL) 
 
The Panel has identified different critical endpoints for the derivation of the UL of oral 
fluoride intake for the age from one to eight years (moderate dental fluorosis) and for all ages 
above eight years (bone fracture). Different ULs are set for these groups. 
 
1.1 Children up to the age of eight years 
 
The data support a continuous relationship between fluoride intake during the period from 
birth to eight years of age and both incidence and severity of dental fluorosis. The occurrence 
of moderate enamel fluorosis was less than <5% in populations at fluoride intakes of 0.1 
mg/kg body weight/day. Mild fluorosis is generally considered to be acceptable on a 
population basis, in view of the concomitant beneficial effect of fluoride in the prevention of 
caries. No uncertainty factor is deemed necessary to derive an UL from this intake, because it 
is derived from population studies in the susceptible group. For children up to the age of eight 
years this intake level of 0.1 mg/kg body weight/day is proposed as the UL. Calculated on a 
body weight basis the following age-related ULs for daily fluoride intake are set: 
 


Age 
(years) 


Tolerable Upper Intake Level (UL) 
for fluoride (mg/day) 


1-3 years 1.5 
4-8 years 2.5 


 
1.2 Children older than eight years and adults 
 
Therapeutic studies with fluoride in postmenopausal osteoporosis suggest an increasing risk 
for skeletal fractures at or above fluoride intakes of 0.6 mg/kg body weight per day. The Panel 
decided to apply an uncertainty factor of 5 to the intake of 0.6 mg fluoride/kg body 
weight/day, because, although the adverse effects were detected in a sensitive group of elderly 
postmenopausal women, the study duration was relatively short and the studies were not 
designed to systematically define a LOAEL. The epidemiological data with an observed 
significantly increased risk for fractures at all sites associated with a long-term total daily 
intake of fluoride of 14 mg/day are considered as supportive evidence. An intake of 0.12 mg 
fluoride/kg body weight/day converts on a body weight basis (60 kg) into an UL of 7 mg/day 
for adults. 
 
On a body weight basis the following ULs are proposed: 
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Age 
(years) 


Tolerable Upper Intake Level (UL) 
for fluoride (mg/day) 


9-14 years 5 
≥15 years  7 


 
1.2 Pregnancy and lactation 
 
There are no data which support the setting of a specific UL. The UL of 7 mg/day applies. 
 
 
2. RISK CHARACTERISATION 
 
There is a narrow margin between recommended intakes for the prevention of dental caries 
and the ULs. 
 
2.1 Infants and children up to 8 years 
 
The Panel did not establish an UL for infants. The Panel notes, however, that the maximum 
level recommended by the SCF (2003) for fluoride of 0.6-0.7 mg/L (0.1 mg/100 kcal; 600-
700 kcal/L) in infant formula and follow-on formula will result in fluoride intakes of infants 
during the first half of the first year of life (body weight 5 kg) of about 0.1 mg/kg body weight 
per day. The maximum recommended fluoride content of formula will be exceeded if water 
containing more than 0.7 mg/L is used for preparation of the formula. 
 
Breast-fed infants have very low fluoride intakes from human milk (2-40 μg/day) and are not 
at risk of developing enamel fluorosis even when given fluoride supplements of 0.25 mg/day. 
 
Children will have fluoride intakes from food and water well below the UL provided the 
fluoride content of their drinking water is not higher than 1.0 mg/L. 
 
An increase in the prevalence of mild dental fluorosis observed in some countries has been 
attributed to the inappropriate use of dental care products, particularly of fluoridated 
toothpaste. 
 
2.2 Children older than eight years and adults 
 
The probability of exceeding the UL of 5/7 mg fluoride/day on a normal diet is generally 
estimated to be low. However, consumption of water with a high fluoride content e.g. more 
than 2-3 mg/L predisposes to exceeding the UL.  
 
 
3. RECOMMENDATIONS FOR FURTHER WORK 
 
More reliable data on total daily fluoride intake and the identification of the main sources of 
fluoride, particularly in young children, are needed. The incidence and severity of dental 
fluorosis should be monitored as an indicator of fluoride exposure during childhood. 
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Annex 1.  Development of deciduous teeth (Wei, 1974 cited in Bergmann, 1994) 
 
Tooth first formation 


hard substance 
(months of 
gestation) 


mature enamel 
(months of life) 


eruption 
(months of life) 


root completed 
(years of life) 


Mandibula 
Incisors 


central 4.5 2.5 6 1.5 
lateral 4.5 3 7 1.5 


Canine 5 9 16 3.25 
first praemolar 5 5.5 12 2.25 
second praemolar 6 10 20 3 
Maxilla 
Incisors 


central 4 1.5 7.5 1.5 
lateral 4.5 2.5 9 2 


Canine 5 9 18 3.25 
Praemolar first 5 6 14 2.5 
Praemolar second 6 11 24 3 
 
Development of permanent teeth (Wei, 1974 cited in Bergmann, 1994) 
 
Tooth formation of hard 


substance 
[age in months (m) 


or years (y)] 


mature enamel 
(age in years) 


eruption 
(age in years) 


root completed 
(age in years) 


Mandibula 
Incisors 


central 3-4 m 4-5 y 6-7 y 9 y 
lateral 3-4 m 4-5 y 7-8 y 10 y 


Canines 4-5 m 6-7 y 9-10 y 12-14 y 
Praemolars 


first 1.75-2 y 5-6 y 10-12 y 12-13 y 
second 2.25-2.5 y 6-7 y 11-12 y 13-14 y 


Molars 
first at birth 2.5-3 y 6-7 y 9-10 y 
second 2.5-3 y 7-8 y 11-13 y 14-15 y 
third 8-10 y 12-16 y 17-21 y 18-25 


Maxilla 
Incisors 


central 3-4 m 4-5 y 7-8 y 10 y 
lateral 10-12 m 4-5 y 8-9 y 11 y 


Canines 4-5 m 6-7 y 11-12 y 13-15 y 
Praemolars 


first 1.5-1.75 y 5-6 y 10-11 y 12-13 y 
second 2-2.25 y 6-7 y 10-12 y 12-14 y 


Molars 
first at birth 2.5-3 y 7-8 y 9-10 y 
second 2.5-3 y 7-8 y 12-13 y 14-16 y 
third 7-9 y 12-16 y 17-21 y 18-25 y 
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Annex 2. Dental fluorosis 
 
I. Grading of dental fluorosis (“Dean’s fluorosis index”) (Dean, 1934 and 1942) 
 
Grade Criteria 
Normal (0) The enamel presents the usual translucent semivitriform type of 


structure . The surface is smooth and glossy and usually of a pale 
creamy white colour. 
Included under this heading are all persons showing hypoplasia other 
than mottling of the enamel. 


Questionable (0.5) The enamel shows slight aberrations in the translucency of of normal 
enamel, ranging from a few white flecks to occasional white spots, 1 
to 2 mm in diameter. It is recommended that this diagnosis is best 
made on a group basis comparing groups of children from different 
areas and with demonstrated use of a common water supply from 
birth. 


Very mild (1) Small opaque paper white areas are scattered irregularly or streaked 
over the tooth surface, principally on the labial and buccal surfaces 
and involving less than 25% of the surface of the affected teeth. Small 
pitted white areas are frequently found on the summit of cusps. No 
brown stains are present. Mottling of the enamel of deciduous teeth is 
invariably of the very mild type, while permanent teeth of the same 
individual may show severe mottling. 


Mild (2) 
 


The white opaque areas on the surfaces of the teeth involve at least 
half of the tooth surface. The surfaces of molars, bicuspids and 
cuspids subject to attrition show thin white layers worn off and the 
bluish shades of underlying normal enamel. Faint brown stains are 
sometimes apparent, generally on the upper incisors. 


Moderate (3) 
 


No change is observed in the form of the tooth, but generally all of the 
tooth surfaces are involved. Surfaces subject to attrition are definitely 
marked. Minute pitting is often present. Brown stain is frequently a 
disfiguring complication. 


Severe 
(includes former grades 
moderately severe and severe) 
(4) 


A greater depth of enamel is involved, with a smoky white 
appearance. Pitting is frequent, observed on all the tooth surfaces and 
is often confluent. The hypoplasia is so marked that the form of the 
teeth is at times affected. Stains are wide-spread and range from a 
chocolate brown to almost black in some cases. Teeth often present as 
corroded. 
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II. Tooth Surface Index of Fluorosis (TSIF) (Horowitz et al., 1984) 
 


Score Criteria 
0 Enamel shows no evidence of fluorosis. 
1 Enamel shows definite evidence of fluorosis, namely areas with parchment-white 


colour, that total less than one third of the visible enamel surface. This category 
includes fluorosis confined only to incisal edges of anterior teeth and cusp tips of 
posterior teeth (“snowcapping”). 


2 Parchment-white fluorosis totals at least one-third of the visible surface, but less 
than two-thirds. 


3 Parchment-white fluorosis totals at least two-thirds of the visible surface. 
4 Enamel shows staining in conjunction with any of the preceding levels of fluorosis. 


Staining is defined as an area of definite discoloration that may range from light to 
very dark brown. 


5 Discrete pitting of the enamel exists, unaccompanied by evidence of staining of 
intact enamel. A pit is defined as a definite physical defect in the enamel surface 
with a rough floor that is surrounded by a wall of intact enamel. The pitted area is 
usually stained or differs in color from the surrounding enamel. 


6 Both discrete pitting and staining of the intact enamel exist. 
7 Confluent pitting of the enamel surface exists. Large areas of enamel may be 


missing and the anatomy of the tooth may be altered. Dark-brown stain is usually 
present. 


 
III. Thylstrup-Fejerskov (TF)-Score (Thylstrup and Fejerskov, 1978; Fejerskov et al., 1996) 
 


Score Criteria 
0. Normal translucency of the glossy creamy-white enamel remains after wiping and 


drying of the surface. 
1. Thin white opaque lines are seen running across the tooth surface. Such lines are 


found on all parts of the surface. The lines correspond to the position of the 
perikymata. In some cases, a slight “snowcapping” of cusps/incisal edges may also 
be seen. 


2. The opaque white lines are more pronounced and frequently merge to form small 
cloudy areas scattered over the whole surface. “Snowcapping” of incisal edges and 
cusp tips is common. 


3. Merging of the white lines occurs, and cloudy areas of opacity occur spread over 
many parts of the surface. In between the cloudy areas, white lines can also be 
seen. 


4. The entire surface exhibits a marked opacity, or appears chalky white. Parts of the 
surface exposed to attrition or wear may appear to be less affected. 


5. The entire surface is opaque, and there are round pits (focal loss of outermost 
enamel) that are less than 2 mm in diameter. 


6. The small pits may frequently be seen merging in the opaque enamel to form bands 
that are less than 2 mm in vertical height. In this class are included also surfaces 
where the cuspal rim of facial enamel has been chipped off, and the vertical 
dimension of the resulting damage is less than 2 mm. 


7. There is a loss of the outermost enamel in irregular areas, and less than half the 
surface is so involved. The remaining intact enamel is opaque. 


8. The loss of the outermost enamel involves more than half the enamel. The 
remaining intact enamel is opaque. 


9. The loss of the major part of the outer enamel results in a change of the anatomic 
shape of the surface/tooth. A cervical rim of opaque enamel is often noted. 
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1 GENERAL INTRODUCTION 


The Biocidal Products Directive (BPD) has many elements in common with the 


Plant Protection Products Directive (PPPD). There may also be an overlap between 


active substances contained in biocidal products (BP) and plant protection products 


(PPP) in a considerable number of cases, which requires the Commission and the 


Member States to carefully consider how to best use the effort already made under 


one directive for the other to avoid duplication of effort. It seems reasonable to 


utilize data from PPP dossiers and monographs on active substances which are 


already listed in Annex I of the PPPD (Directive 91/414/EC) or are being evaluated 


for that purpose. 


This document does not contain detailed comparison of dossiers and assessment of 


existing substances (Regulation 793/93/EC, ESR). However, in chapter 5 (section 


5.2) some practical advice is given on how to utilize material from the existing 


substances review program for the BPD review program. For a quick reader it is 


recommended  to look directly in Chapter 5 for practical advise on the use of PPP 


and ESR dossier data. 


 


2 OVERVIEW OF THE PPP APPROACH 


2.1 DOSSIER DOCUMENTATION 


The applicant is required to summarise, evaluate and assess the relevant data and to 


propose the decision to be made and give reasons for this proposal. A tiered 


approach is applied to the preparation of a dossier, as illustrated by Figure 1a. 


The various document types and the nomenclature used indicate that this approach is 


very complex and also has some redundancies. This can be demonstrated as follows: 
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• Tier I (Document L: L-II for a.s. and L-III for preparations) contains so-called 


quality checks. These are, in principle, summaries only of the methods of the 


individual tests and studies. Standard formats are used, but two different versions 


are given for (a) studies conducted in accordance with and (b) studies not 


conducted in accordance with the test guidelines currently specified. 


• Tier II (Documents M: M-II for a.s. and M-III for preparations) again contains 


summaries of the individual tests and studies, but these are comprehesive 


summaries of the findings and conclusions, whereas the Material and Methods 


part is only summarised very concisely. 


• Tier II also includes summaries for each main section and the conclusions for 


each end point and subsections and sections, highlighting the parameters of 


relevance to decision-making. 


• Document L-II and M-II are elements of the "Annex II Dossier" which describes 


the toxicological and ecotoxicological profile of the a.s., together with relevant 


data on chemical and physical properties and exposure.  


• Based on the data compiled in Documents L-III and M-III and drawing on 


relevant data and information compiled in the Annex II Dossier, the "Annex III 


Dossier" is prepared, which includes a complete risk and efficacy assessment for 


the product. 


• Tier III (Document N) comprises an overall summary and assessment of the 


application as far they are relevant for risk assessment and decision making. It 


includes a concise summary of the data base presented in the Annex II and 


Annex III Dossiers establishing the rationale for the envisaged Annex I entry. In 


addition, proposals for risk management measures in terms of restrictions are 


made, if appropriate. A listing (standard format) of all relevant end points is 


appended to the Tier III Document. 


• Documents A - J and O are so-called supporting documents (see Table 1). 


• Document O comprises a set of forms for the checking of dossiers for 


completeness. 


• Document K consists of the references used, i.e. hard copies or copies stored in 


electronic systems of all individual test and study reports and articles from 


literature. 


At meetings of the Pesticide Registration Steering Group in 1999 and 2000, a 


revised version of summaries and evaluations was discussed in the light of a 
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consensus reached within this Group that more subheadings should be included in 


the "materials and methods" and the "findings" sections of Tier II summaries. The 


templates proposed by the Canadian PMRA were given consideration, but regarded 


as too detailed. However, there is a tendency towards further substructuring of study 


summaries. 


 


2.2 MONOGRAPH DOCUMENTATION 


A PPP monograph contains (Fig. 1): 


• a report of the Rapporteur Member State to the Commission, consisting of a 


statement of the purpose for which the monograph was prepared, a statement of 


the conclusions reached and a statement of the rationale used in reaching those 


conclusions, as well as proposals for the decision to be taken by the Commission; 


• annexes containing (a) reference lists, (b) a supporting text consisting of a 


detailed summary, evaluation and assessment of the data base concerned and (c) 


confidential information. 


As shown in Fig. 1, the structure of monographs differs completely from that of 


dossiers, although most of the individual elements are the same, i.e. summary of the 


data base, assessment of the data and drawing conclusions for decision-making. 


 







Level 1 Statement of subject matter and


Level 2 Reasoned statement of the


Level 3 Proposed decision re. Annex I


Level 4 Statement of further


Annex A List of tests and studies (Annex II and III) 
submitted, information available or 
provided by other interested parties 


Annex B Summary, evaluation and assessment of 
the data and information examined and 
the list of studies relied upon 


Annex C Confidential information and, in case of 
more than one notifier of existing a.s., 
assessment of steps re. joint submission 


* To include: Appendix 1 - Standard terms and abbreviations 
   Appendix 2 - Specific terms and abbreviations 


# To include: Appendix 3 - List of end points


Report 


Volume 1 


Volume 2 


Volume 3 


Volume 4 


 Monograph2)
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2) Adapted from: EU (1998) Guidelines and criteria for the evaluation of dossiers and for 
the preparation of reports to the European Commission by Rapporteur Member States 
relating to the proposed inclusion of active substances in Annex I of Dir. 91/414/EEC 


 Fig. 1. PPP Approach: structure of applicant's dossier and CA's monograph   
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active substances in Annex I of Dir. 91/414/EEC
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3 GENERAL PRINCIPLES OF THE PPP AND BP APPROACHES 


With both approaches, dossiers serve as a basis in support of applications from 


industry for the inclusion of active substances in Annex I (PPPD) or Annex I, IA or 


IB (BPD), while the evaluation documentation to be prepared by the Rapporteur 


Member State serves as a basis for deciding whether an active substance is to be 


included in the respective Annex. 


With the PPP approach, the documentation to be prepared by the Rapporteur is 


called a monograph. According to Article 11 of the BPD, the procedure for the 


inclusion of an active substance in Annex I, IA or IB requires the receiving 


competent authority to carry out an "evaluation" of the applicant's dossiers. This 


evaluation is called "CAs' report" in the TNsG on Preparation of Dossiers and Study 


Evaluation  and corresponds in principle to a PPP monograph, although the structure 


of the documentation differs. 


A comparison of the practicalities concerning the application for authorisation of BP 


vs. PPP is outside the scope of this paper, since the PPP guidelines concerned only 


refer to applications for Annex I inclusion of active substances. 


 


3.1 STANDARDISATION OF DOSSIER PREPARATION 


The objectives laid down in the PPP guidelines are principally in line with those 


aimed at with the TNsG on Preparation of Dossiers and Study Evaluation.  


Standardisation of dossier preparation is the foremost aim, with a view to: 


• ensuring the quality and consistency of the documentation submitted; 


• facilitating efficiency and economy in the use of resources necessary for the 


preparation of that documentation; 


• facilitating applicants in checking the completeness and quality of the 


documentation prior to its submission; 
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• facilitating the use of electronic media for the submission, archiving and retrieval 


of the documentation submitted; and 


• facilitating efficiency and economy in the use of resources necessary for its 


evaluation. 


With both approaches summaries of the data base have to be prepared, to facilitate: 


• checking for completeness by applicants and by the designed authorities of the 


Member States; 


• evaluation and assessment of the documentation concerned by the Rapporteur 


Member States concerned; 


• evaluation and assessment of the documentation concerned by the committees 


established or convened by the Commission for that purpose; and 


• decision making by the Commission. 


 


3.2 STANDARDISATION OF MONOGRAPH OR CAs' REPORT PREPARATION 


With both approaches, the Rapporteur Member State has to evaluate and assess the 


dossiers received from the applicant. This process includes: 


• an initial completeness check before conducting any detailed evaluation; 


• the preparation of an assessment report which should reflect the information 


submitted by the applicant and other interested parties and, where appropriate, 


any other relevant information available to the Rapporteur or made available to 


them by other Member States. 
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4 COMMON AND DIFFERING ELEMENTS OF THE PPP AND BP 
APPROACHES 


The BP approach proposed in the TNsG on Preparation of Dossiers and Study 


Evaluation was modelled on the PPP with following simplifications and 


improvements: 


• reducing the number of main documents; 


• simplifying the numbering system and nomenclature of documents; 


• clearly distinguishing between summaries of individual tests and studies 


(Document III) on the one side and summaries of end points which are part of the 


risk assessment (Document II) on the other side; 


• transferring information from Document III to Document II level; 


• achieving a uniform structure for dossier and CAs' report documentation; 


• allowing the CAs, in a so-called all-in-one-approach, to adopt or adapt the study 


summaries submitted by the applicant. 


In Fig. 2 the structures of BP dossiers and CAs' reports are shown. Comparing these 


to the corresponding PPP documentations (Fig. 1) , both common and differing 


elements are apparent. 


 


4.1 DOSSIER PREPARATION 


With both approaches, the applicant is required to summarise, evaluate and assess 


the relevant data and to propose the decision to be made and give reasons for this 


proposal. The PPP guidelines refer to a so-called tiered approach. The BP approach 


also includes the step-by-step preparation of different document types. Although 


there are differences with regard to format and structure on the various dossier 


levels, the general principles concerning the structure of dossier documentation are 


similar. 
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4.1.1 Structure and format of PPP and BP dossiers 


For comparison, the structure of BP and PPP dossiers and how the individual dossier 


documents correspond to each other is shown in Fig. 3 in chapter 5. 


4.1.1.1 Supporting documentation 


As with the PPP approach, BP dossiers should also contain so-called supporting 


documents required to describe the context of application. Table 1 shows the 


supporting documents required with the PPP approach and, for comparison, the 


corresponding documents in the BP approach. In general, the number of supporting 


documents has been reduced by integrating some documents in document type III - 


Study Summaries. 
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PPP approach BP approach 


Type Description Type Description 


Doc. A Statement concerning the dossier 
submission 


Doc. I.1 Application form 


Doc. B Documentation relating to the joint 
submission 


Appendix 
of Doc. I.1 


Documentation relating to the joint 
submission 


Doc. C Existing or proposed labels   


Doc. D-1 Details of intended uses and conditions of 
use in the EU 


  


Doc. D-2 List of authorised uses in the EU and 
actual uses 


  


Doc. D-3 Details of intended uses and conditions of 
use for which import tolerances are 
required 


  


integrated in Doc. III - Study Summaries 


Doc. E-1 Listing of EU and Member State MRLs  with overview and risk assessment 
conclusions in Doc. II 


Doc. E-2 Listing of MRLs established in exporting 
countries and in non-EU OECD countries 


  


Doc. G Regulatory position (Community 
legislation) for formulants 


  


Doc. I Other available toxicological and 
environmental data on formulants 


  


Doc. H Safety data sheet for formulants in 
accordance with Directive 67/548/EEC 


Appendix 
of Doc. I.1 


Safety data sheet for formulants in 
accordance with Directive 67/548/EEC 


Doc. F A copy of each notification (Article 8 [2]) Appendix 
of Doc. I.1 


Copies of notifications (in case of existing 
active substances) 


Doc. J Confidential data and information 


Table 1. Supporting documentation 


Appendix 
of Doc. III 


Confidential data and information 


 


 







Fig. 2. Structure of (a) applicant's dossier and (b) CAs' report 
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4.1.1.2 Summary and overall assessment documentation 


With both approaches, the summary dossiers, which are the complete dossiers 


without the original test and study reports, consist of: 


• summaries of data on the level of individual tests and studies; 


• summaries and evaluation of end points and sections; 


• elements required for risk assessment and 


• overall summary and assessment including a proposal for decision. 


In the light of simplifying the PPP approach and considering the risk assessment 


approach for new and existing chemicals, the structure and format of the summary 


documentation of BP dossiers has been modified in such a way that a clear-cut 


distinction is made between the "summaries of individual tests and studies" level 


and the "risk assessment" level. In addition, the risk assessment documentation has a 


modular structure to facilitate the authorisation procedure of biocidal products. 


 


4.1.1.3 Summaries of individual tests and studies 


The PPP approach (see Fig. 3) splits this part of the documentation into two separate 


levels: 


• Tier I "Quality Checks for Test and Study Reports": here only the methodology 


of individual studies is addressed (L-documents). 


• Tier II "Data Summary and Evaluation": Tier II summaries contain a summary of 


the methods plus a discussion and interpretation of the results of all individual 


tests and studies including conclusion. In addition, the conclusions reached for 


each section are outlined in Tier II (M-documents). 


In the BP approach, a less complicated procedure is proposed (see Fig. 3), which 


clearly distinguishes between: 


• the assessment of data on the individual study level (Document III – Study 


Summaries) and  


• further assessment on an end point or section-related level in Document II-A and 


II-B (Hazard and Effects Assessment and Exposure Assessment).  
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This clear distinction principally corresponds to the approach used in the risk 


assessment of existing industrial chemicals, where a IUCLID data set provides study 


summaries, which in the future, with improved quality, should be the basis for the 


evaluation in the risk assessment report. Current information in IUCLID regarding 


the eixisting substances regulation has been collected for priority setting purposes. 


The differences between study summaries of PPP and BP dossiers are summarised 


in Table 2. The BP approach differs from the PPP approach mainly with regard to 


the following items: 


• Quality checks and summaries of test and study reports are covered by one 


standard format, i.e. Tier I quality checks and Tier II summaries of the PPP 


approach have been combined. 


• Studies conducted in accordance with standard test guidelines and other studies, 


i.e. so-called non-guideline studies, are covered by the same standard formats and 


not by two different formats as in PPP summaries. 


• The standard formats are generally structured with (sub)headings in greater detail 


in the methods and results part. 


• Reliability scores indicating the quality of data provided can be given which can 


be directly transferred to the completeness check form. 


• Commentary areas and evaluation boxes for the competent authorities have been 


incorporated which should allow the synergetic use of the applicant's summaries 


by the Rapporteur. This so-called all-in-one approach is intended to facilitate the 


evaluation of this part of the dossier by the competent authorities. 
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Table 2:  Comparison of standard formats of the PPP and BP approach 


Item PPP Approach BP Approach 


Type of formats Example formats for selected end 
points 


Standard formats for most 
relevant end points or items 


Guideline vs. non-
guideline studies 


Two different formats 


Quality check and 
presentation of 
results and 
conclusions 


Two different formats: Tier I and 
Tier II 


 
One standard format for both 
quality check and presentation of 
results and conclusions (no 
redundancies) 


Structure of formats Example formats of Tier I have a 
detailed structure to allow for an 
appropriate quality check*) 


Very detailed structure with 
guidance on which parameters 
are to be filled in 


Justification Not included in the formats; to be 
described as free text 


Form provided to be included in 
case of non-submission of data 


Commentary areas 
for rapporteur 


No; dossier as stand-alone 
approach 


Yes; all-in-one approach with 
specific commentary areas 
including separate fields for 
"Evaluation by CAs" 


Summary tables In Tier II, examples of results 
tables are given 


Sample results and summary 
tables 


Guidance notes Comprehensive, but only general; 
example formats  


Guidance notes integrated in the 
formats 


*) A revision of the PPP guidelines is currently under discussion aiming at including more 


(sub)headings in Tier II formats  


4.1.1.4 Risk assessment 


With the PPP approach, the typical structuring into hazard assessment, exposure 


assessment and risk characterisation is not applied: 


• The effects assessment (=hazard identification and dose-response assessment) 


and data on exposure of the active substance is contained in the Tier II document 


(Doc. M-II), in addition to the summaries of the individual tests and studies,  


• The risk and efficacy assessment is carried out in the Tier II document on the 


preparation (product) (Doc. M-III). 


With the BP approach there is a separate risk assessment document (Doc. II) and this 


contains the following modules: 


• Doc. II-A: Effects and Exposure Assessment Active Substance 


• Doc. II-B: Effects and Exposure Assessment Biocidal Product(s) 
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• Doc. II-C: Risk Characterisation for the Use of the Active Substance in Biocidal 


Products 


As with the PPP approach, the risk characterisation is product-related. In contrast to 


the PPP, different product types may have to be considered in the exposure 


assessment and risk characterisation when applying for the Annex I entry of a 


biocidally active substance. 


 


4.1.1.5 Overall summary and conclusions and list of end points 


The overall summary and assessment (Tier III or Doc. N) of the PPP approach is 


comparable to the overall summary and assessment (Doc. I) of the BP approach. In 


principle, the reporting format can been adapted for: 


• Overall summary and conclusions (Doc. I.2) 


• Proposal for decision regarding Annex I, IA or IB inclusion (Doc. I.3) 


In addition the BP overall summary and assessment document contains an 


application form (Doc. I.1). 


With the PPP approach, a list of end points is annexed to the overall summary and 


assessment document. In the BP approach, a similar list should be appended to Doc. 


I. The format of this list has been adopted from the corresponding PPP guidelines. 


 


4.1.2 Standard units, terms, abbreviations 


For the TNsG on Preparation of Dossiers and Study Evaluation, the 


recommendations given in the corresponding PPP guidelines with regard to the use 


of standard units, standard terms and standard abbreviations have been adopted. 


4.1.3 Codes 


For the authorisation procedure of plant protection products, extensive code lists 


were compiled by EPPO (European and Mediterranean Plant Protection 


Organization) based on the code lists of the German producer Bayer AG.  
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A proposal for a similar code system for the authorisation and registration processes 


for biocidal products is under discussion. 


4.1.4 Reference lists 


With the PPP approach, listings, ordered by author and annex point, of all test and 


study reports, test guidelines, and published papers, submitted as part of the dossier 


are to be provided as part of the Tier I quality checks. In addition, separate listings 


of such information, if it addresses relevant end points, but is not submitted by the 


applicant, are to be provided. The listings of test and study reports include also 


information on data protection and the owner of the reports. 


For the BP approach, these types of listings are  adopted (see relevant chapters of the 


TNsG on Preparation of Dossiers and Study Evaluation). 


 


4.1.5 Checking of dossiers for completeness and quality of data 


With the PPP approach, the applicant has to confirm that the dossiers are complete. 


Several evaluation forms to carry out completeness checks are provided with PPP 


dossier Document O (see Table 3). 


Table 3. Evaluation forms for checking PPP dossiers for completeness 


Form Completeness check for 


Evaluation Form 1 Supporting documentation (A-J) 


Evaluation Form 2 Annex II and III dossier summaries and overall assessment (L-N) 


Evaluation Form 3 Annex IIA test and study reports 


Evaluation Form 4 Annex IIIA test and study reports 


Evaluation Form 5 Tier I Quality checks (for non-guideline studies) 


Evaluation Form 6 Listing of test guidelines specified and GLP/GEP requirements for Annex IIA tests and 


studies 


Evaluation Form 7 Listing of test guidelines specified and GLP/GEP requirements for Annex IIIA tests and 


studies 
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With the BP approach, the applicant should confirm the completeness of the dossier 


documentation in the application form. For the check of completeness and quality of 


data (test and study reports), only one single form is used, which can be used to 


check: 


• whether the required information, test or study is provided, or if not,  


• whether a justification is provided; 


• whether data protection is claimed; 


• whether data are considered confidential; 


• the quality of data by means of reliability indicators. 


 


4.1.6 Electronic dossier submission 


The use of CADDY as an electronic dossier submission system is recommended for 


PPP dossiers. 


In the BPD program IUCLID is used a data input tool. All studies are inserted in the 


IULID and in addition study summary forms are used for key studies. Some member 


states may accept the original study reports in CADDY-format, but this must be 


agreed separately with the raporteur member state.   


4.2 MONOGRAPH OR CAs' REPORT PREPARATION 


With the PPP approach, dossiers and monographs have completely different 


structures (Fig. 1). Taking into consideration that most elements of dossier and 


monograph or CAs' report are equivalent, a harmonisation of the structure of 


documentation has been achieved as far as possible with the BP approach (see Fig. 


2).  


The introduction of an all-in-one approach in document type Study Summaries of 


BP dossiers as discussed above is considered an improvement compared to the PPP 


approach. 


The procedure of the initial completeness check to be carried out by the responsible 


competent authority has been modelled on the PPP approach. 
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5 PRACTICAL ADVICE 


5.1 HOW TO UTILIZE PPP DOSSIERS / MONOGRAPHS FOR THE PREPARATION OF 
BP DOSSIERS / CAS' REPORTS 


To avoid duplication of work  within both companies and CAs the material produced 


within the PPPD program should be utilized as much as possible. This means that 


the data generated for the PPP program may be used for the generation of the BPD 


dossier, but the format of the BPD dossier must in general follow the guidance given 


in the TNsG on Dossier Preparation and Study Evaluation except for the study 


reports as indicated later in this Chapter. This is due to the fact that there is always 


needed some biocides specific data (e.g. on exposure, intended uses, efficacy) that 


must be incorporated in the documents made for PPPD. So the PPPD documents and 


text can usually be used as a good basis to be amended for the BPD dossiers. 


For comparison, Fig. 3 shows how the individual BP and PPP dossier documents 


correspond to each other. From this scheme it is evident that some data and 


summaries can be adopted. This holds true mainly to the data related to the active 


substance, but in some cases the products may be identical and then product related 


data may be adopted too. However, several documents are still to be produced 


specially for the BPD evaluation and all documents and their structure must follow 


the  BPD format. 


Several different situations may occur related to the status of an active substance 


(a.s.) in the PPPD review program. These are: 


1. Active substance is already included in  the Annex I to the PPPD 


2. Active substance not included in the Annex I to the PPPD 


 A. Due to incomplete dossier 


 B. Due to non-acceptability of the substance 


3. Active substance is being evaluated according to the PPPD 


 A. CA's monograph is available but not yet adopted  


 B. Only applicant's dossier is available 


4. No dossier available (PPPD list 4 substances and new active substances) 
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If an active substance is already included in Annex I to the PPPD or there is a CA's 


monograph available, but not yet adopted, an application for inclusion of that 


substance into BPD Annex I can draw data from the corresponding PPP monograph 


as much as possible.  


The use of product related PPP data for the BPD documents IV B, III B and II B 


must be judged case by case. 


If no CA's monograph is available (situations 2A, 3B, 4) the whole documentation 


including study summary forms must be prepared according  to the  guidance given  


in the TNsG on Dossier Preparation and Study Evaluation. However, even then 


relevant text from the PPP dossier can be copied or adopted for the BPD dossier. 


If an active substance is not included in the Annex I to the PPPD  due to in sufficient 


documentation, special attention must be paid to the substance in the completeness 


check phase in order to ensure that data requirements of the BPD are fulfilled. Non-


inclusion of the a.s. for scientific reasons does not necessarily prevent the substance 


to be  evaluated as a biocide since the exposure pattern is different. 


 


 


Table 4. Document types to be submitted for BPD and the usability of data from the PPP dossier  


STATUS OF THE ACTIVE SUBSTANCE (A.S.) IN THE PPPD PROGRAM BPD DOCUMENT 


A.S. in Annex I or 
CA's monograph available, but not yet adopted (cases 1, 2B, 3A) 


Doc. IV A 
Tests and study 


reports a.s. 
 


K-II to be submitted 1


Doc. IV B 
Tests and study 


reports b.p. 
 


full BPD dossier to be submitted  


Doc. IIIA 
Study summaries 


a.s. 
 


- all studies to be summarised in the IUCLID 2
- for key studies already evaluated in the PPP monograph use CA's summary  


 (Vol. 3/Annex B) 3 4  
- BPD study summaries for new key studies to be prepared 3 
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Doc III B 
Study summaries 


b.p. 


- all studies to be summarised in the IUCLID 2
- for key studies already evaluated in the PPP monograph use CA's summary  


 (use Vol. 3/Annex B where relevant) 3  
- BPD study summaries for new key studies to be prepared 3 


 
Doc. II A 


Effects assessment 
a.s. 


adopt information from Vol. 3/Annex B and append, where necessary  
(NB ! hazard assessment in the PPPD uses different assessment factors) 


Doc. II B 
Effects and Exposure 


assessment  
b.p. 


all to be prepared according to the TNsG on Preparation of dossiers and study evaluation 
using text from Vol. 3/Annex B, where relevant 


Doc II C 
Risk Characterisation 
for use of a.s. in b.p. 


to be prepared (use Vol. 2/Annex A, Vol. 3/ Annex B ,Vol. 4/Annex C and Vol.1/level 2 & 
3 as a basis) 


 
Doc I 


Overall summary and 
assessment 


to be prepared (use Vol. 1/levels 1-4 as a basis) 
 


Application forms 
Completeness check 


forms 
Listing of endpoints 


 


BPD forms always to be prepared (use App. 3 of the monograph and/or Doc. O and App. 
9. of the dossier as a basis) 


Reference lists  
both a PPPD-reference lists with the cross references to the BPD sections and data 


requirements numbering and one reference list listed by the BPD section numbers to be 
submitted 


 
1 unless the rapporteur-CA indicates that they already have access to the test reports  
2  reliability indicators to be used for each study summary in the IUCLID, key studies to be flagged 
3  detailed study summaries are to be inserted in the IUCLID as attached word-files and also delivered 
separately as word-documents. 
4 The minimum requirement for an acceptable biocide study summary based on a PPP monograph is 
that the section number and heading of the format, information on data protection, the reliability 
indicator and the box "Evaluation by the CA" follow  the biocides format. The rest of the study 
summary text can be copied from a corresponding part of the CA's PPP monograph. 


 
 


In all cases, the applicant should contact the responsible competent authorities to 


ensure that the adoption of parts of a PPP dossier will be accepted due to e.g. 


variable quality of dossiers received earlier. 


It should be noted that within the PPPD procedure the monograph itself is not 


updated but changes are made in a separate addendum. The applicant should always 


use the accepted version of the monograph, or if not accepted, the latest version, 


including the addendum.  
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5.2 HOW TO UTILIZE EXISTING SUBSTANCES DOSSIERS / RISK ASSESSMENTS FOR 
THE PREPARATION OF BP DOSSIERS / CAS' REPORTS 


In the existing substances review program the test and study reports submitted are 


comparable to the BPD. All studies are summarised in IUCLID and it is planned for 


the future that the quality of the summary should be similar to ’keystudy’ quality. 


Risk assessment report  contains a short summary of each study  used for risk 


assessment  and data on the emissions from production as well as industrial and 


consumers uses together with risk characterisation  i.e. conclusions of the risk 


assessment. 


If a substance for which inclusion to the Annex I of the BPD is applied, has already 


been evaluated (at least the final draft of the risk assessment available) within the 


existing substances program, the dossier and evaluation should be used as a data 


source  as much as possible. In addition, there is a IUCLID data set available on 


numerous existing substances that are not evaluated. These data set may be used as a 


starting point for the BPD dossier submission.  


  


 21  







 
 


 22  


Table 5.  Document types to be submitted for BPD and the usability of existing substances dossier 


BPD DOCUMENT USABILITY OF EXISTING SUBSTANCES DOSSIER 


Doc. IV A 
Tests and study 


reports a.s. 
 


test and study reports to be submitted 1 


 


Doc. IV B 
Tests and study 


reports b.p. 
 


all to be prepared according to the TNsG on Preparation of dossiers and study evaluation 


Doc. IIIA 
Study summaries 


a.s. 
 


- all studies should be available in the IUCLID 2 


- for key studies already evaluated in the ESR Risk Assessment use CA's summary  3 4  
- BPD study summaries for new key studies to be prepared 3 


  
Doc III B 


Study summaries 
b.p. 


 


- all studies should be available in the IUCLID 2 


- for key studies already evaluated in the ESR Risk Assessment use CA's summary  3  
- BPD study summaries for new key studies to be prepared3 


 
Doc. II A 


Effects assessment 
a.s. 


 


use hazard assessment, append if necessary 


Doc. II B 
Effects and Exposure 


assessment  
b.p. 


 


all to be prepared according to the TNsG on Preparation of dossiers and study evaluation 


Doc II C 
Risk Characterisation 
for use of a.s. in b.p. 


 


all to be prepared according to the TNsG on Preparation of dossiers and study evaluation 


Doc I 
Overall summary and 


assessment 
 


all to be prepared according to the TNsG on Preparation of dossiers and study evaluation 


Application forms 
Completeness check 


forms 
Listing of endpoints 


 


BPD forms always to be prepared 


Reference lists Reference lists according to the BPD guidance to be prepared 
1 unless the rapporteur-CA indicates that they already have access to the test reports 
2 reliability indicators to be used for each study summary in the IUCLID, key studies to be flagged 
3  detailed study summaries are to be inserted in the IUCLID as attached word-files and also delivered 
separately as word-documents.  
4 The minimum requirement for an acceptable biocide study summary based on a ESR Risk 
Assessment is that the section number and heading of the format, information on data protection, the 
reliability indicator and the box "Evaluation by the CA" follow  the biocides format. The rest of the 
study summary text can be copied from a corresponding part of the ESR Risk Assessment. 


 







Fig. 3. Corresponding document types of BP and PPP Dossiers 
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Doc. IV-B*: Test and 
Study Reports b.p.(s) 


Doc. IV-A: Test and 
Study Reports a.s. 


Doc II-A 
Effects  


Assessment 
Active Substance2)


  
Doc II-B*


Effects and 
Exposure Assess.
Biocidal Prod.(s) 2)


Doc. II-C Risk Characterisation
for Use of A.S. in B.P.(s)


Doc. II Risk Assessment
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One of the issues discussed since the first Competent Authorities (CA) meeting is the 
degree to which the manufacturing process is relevant when carrying out the risk 
assessment provided for in Directive 98/8/EC; without however arriving at common 
point of view between all Member States.  


With the assessment of the first dossiers submitted for the inclusion of existing active 
substances in annex I or IA of the Directive, it has become clear that Member States have 
indeed different requirements regarding the need for information relating to manufacture. 


The purpose of this document is to outline the problem and to suggest a practical 
approach to this issue. 


 


Background 
When referring to the manufacturing process, it can either be the manufacture of the 
active substance, or the manufacture of the biocidal product. 


At previous meetings the Member States have expressed very different points of view 
with regard to the level of risk assessment seen as appropriate for the manufacturing 
process and thereby also data requirements regarding human exposure associated with 
the manufacturing process, especially for the manufacture of the active substance.  


One reason for the lack of agreement on this issue is that Directive 98/8/EC is vague in 
this regard (see annex, which provides the relevant text from Directive 98/8/EC, where 
reference is made, directly or indirectly, to exposure associated with manufacture). 


At the first CA meeting, when these discussions started, it was clear that one problem 
related to the language versions and the slight differences in those leading to different 
perceptions of the degree to which the manufacturing process is covered, and thus human 
and environmental exposure associated with the manufacturing process. 


At the 16th CA meeting (28-29 June 2004), it was clarified that information on exposure 
associated with manufacture/production of an active substance or a biocidal product is 
only required when manufacture/production takes place in the European Economic Area 
(EEA). Member States can therefore not reject dossiers as incomplete if such information 
was missing and manufacture/production taking place outside the EEA, nor can the 
substance not be included in Annex I or IA based on this. However that CA meeting did 
not clarify how far manufacturing processes within the EEA would be covered under the 
BPD. 


The issue was raised again during the 20th CA meeting in December 2005, when CEFIC 
inquired about the right of Competent Authorities to require information on exposure at 
the manufacturing site. CEFIC was particularly concerned that one Member State had 
developed a form requesting very detailed information, which was used now by several 
other Member States.  


At this meeting, the Commission recalled that this question had already been discussed 
extensively in the past. Where production of an active substance takes place outside the 
EEA, no such information is required. Otherwise, Directive 98/8/EC does establish that 
information on exposure during production should be submitted (in line with what is 
required for new substances notification). However, a non-inclusion of an active 
substance into Annex I could not be justified based on this data. The Commission 
therefore invited the Member States to request such information only to the extent that it 
was proportionate to the purposes for which it could be used.  
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Conclusions 
Based on the above, it can be concluded that: 


(1) Directive 98/8/EC is unclear with regard to how far the production process is 
covered, both for active substances and biocidal products. 


(2) Member States Competent Authorities do not have a harmonised point of 
view on this question. 


(3) Information on the production process can in any case only be required when 
manufacturing takes place within the European Economic Area. 


In addition, Directive 98/8/EC only addresses the placing on the market of biocidal 
products, whilst, for example, the protection of workers, or, the manufacture and placing 
on the market of chemical substances, are already addressed by other pieces of 
legislation. 


Therefore, before requiring very detailed information on exposure associated with the 
manufacturing process, when it takes place within the EEA, Member States should take 
into account that this is already addressed through other pieces of legislation. Only in the 
case when the substance is exclusively manufactured for biocidal purposes within the 
EEA should this information be required in great detail. Otherwise, Member States 
should request such information only to the extent that it is proportionate to the purposes 
for which it can be used. 
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ANNEX 


Relevant text from Directive 98/8/EC 
Directive 98/8/EC does not contain clear specifications on what information is required 
relating to the human and environmental exposure associated with the manufacture of 
active substances and biocidal products. The relevant text parts are presented in text 
boxes below.  


Text from the Whereas clauses in Directive 98/8/EC  
(14) Whereas when an active substance is evaluated for its entry or otherwise in the relevant annexes of the 
Directive, it is necessary for such an evaluation to cover, where appropriate, the same aspects as those 
covered by the evaluation made under Directive 92/32/EEC of 30 April 1992 amending for the seventh 
time Directive 67/548/EEC on the approximation of the laws, regulations and administrative provisions 
relating to the classification, packaging and labelling of dangerous substances (1) and Council Regulation 
(EEC) No 793/93 of 23 March 1993 on the evaluation and control of the risks of existing substances (2) as 
far as the risk assessment is concerned; whereas, therefore, the risks associated with the production, use 
and disposal of the active substance and materials treated with it are to be considered in a similar way as 
they are in the aforementioned legislation; 
Art 1(3) (d) Scope 
[…] 
3. This Directive shall apply, without prejudice to relevant Community provisions or measures taken in 
accordance with them, in particular, to: […] 
(d) Council Directive 80/1107/EEC of 27 November 1980, on the protection of workers from the risks 
related to exposure to chemical, physical and biological agents at work (12), Council Directive 
89/391/EEC of 12 June 1989 on the introduction of measures to encourage improvements in the safety and 
health of workers at work (13) and individual Directives based on these Directives […] 
Annex IIA on the Common core data set for active substances 
2.10. Exposure data in conformity with Annex VIIA to Directive 92/32/EEC.1 
Annex VI on the Common principles for the evaluation of dossiers for biocidal products  
30. Where toxicity data derived from observations of human exposure, e.g. information gained from 
manufacture, from poison centres or epidemiology surveys, are available special consideration shall be 
given to those data when carrying out the risk assessment. 
31. An exposure assessment shall be carried out for each of the human populations (professional users, 
non-professional users and humans exposed indirectly via the environment) for which exposure to a 
biocidal product occurs or can reasonably be foreseen. The objective of the assessment shall be to make a 
quantitative or qualitative estimate of the dose/concentration of each active substance or substance of 
concern to which a population is, or may be exposed during use of the biocidal product. 
 


                                                 
1 This requirement is further specified in the Technical Notes for Guidance (TNsG) on Data Requirements, 
which states that Information should be sufficient to allow an approximate but realistic estimation of 
human (occupational and consumer) and environmental exposure associated with the production process, 
the proposed/expected uses and disposal of an active substance. Precise details of the production process, 
particularly those of a commercially sensitive nature, are not required. Substances manufactured outside 
the EU do not need a description of the manufacturing process for exposure estimation purposes. The 
prediction of the exposure levels should also describe a reasonable worst case situation, excluding 
accidental exposure and abuse. Exposure levels or concentrations need to be derived based on available 
measured data and/or modeling. 
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I. Introduction 


Several oils and extracts of plant or animal origin have been notified according to the 
Commission Regulation (EC) No 1896/2000, predominantly for the product types 18 
(insecticides, acaricides and products to control other arthropods) and 19 (repellents and 
attractants). In order to illustrate the potential number of substances addressed in this paper, 
Annex I lists the extracts / oils notified is provided to the TM. 


Plant and animal oils and extracts differ from synthesized chemicals in their origin. 
Synthesized chemicals are based on chemical reactions whereas oils and extracts are 
manufactured by physically processing material of biological origin.  


The significant difference between oils/extracts and synthetic chemicals is the composition or 
specification. Synthetic chemicals can be produced in standardized processes in resulting in 
repeatable purity range. The composition of an extract / oil, however depends on the material 
of biological origin, the manufacturing process(es) and may depend on further processing. 
Therefore extracts /oils have a larger variation in the qualitative and quantitative composition 
than synthetic chemicals. 


The production of ingredients in the (living) biological origin depends on the climatic 
conditions, e.g. time of sunshine, rain, soil etc. and differs each year. Therefore the 
concentrations and kinds of the ingredients are varying naturally and affecting the 
quantitative and qualitative composition of the extract / oil produced from the biological 
material.  


In addition, the way of processing the extract / oil has an impact on the composition of 
extracted material which varies depending on the technique applied, e.g. cold-pressing, 
water-steam-distillation, extraction with (organic) solvents or a combination of several steps 
but always resulting in a complex mixture of several constituents. As a result of this, an 
extract / oil of the same biological origin could have different compositions. Therefore 
certain physical parameters could be regarded as important for clarifying the identity of an 
extract / oil. 


It has to be emphasized that single constituents isolated from an extract / oil cannot be 
regarded as being the extract / oil anymore. The single constituents would be active 
substances by themselves.  


However (a) single constituent(s) might be selected as “marker” for analytical purposes as 
the extract / oil cannot be analyzed as a whole in the test matrix (soil, blood etc). 
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Taking all the considerations above into account the following questions arise: 


1. What is regarded as the active substance in an extract / oil? 


2. How precisely must an extract /oil be analyzed? 


3. How to name the extract / oil comprising differences in the composition? 


4. What shall be tested? 


5. Criteria for read-across? 


6. How to deal with studies which were conducted on single constituents of the extract / 
oil? Can they be used for evaluation? 


 


1. What is regarded as the active substance in an extract / oil? 


The whole mixture of all constituents comprising an extract / oil is regarded as the active 
substance as it is not possible to distinguish between individual modes of action assigned to 
each single constituent. There may be cases where there would be one main constituent in the 
extract / oil, but nevertheless if the application is for an extract / oil, the main constituent 
does not cover the substance identity.   


2. How precisely must an extract /oil be analyzed? 


The extract / oil should be analyzed as precisely as possible. Therefore ‘all’ detectable 
constituents should be identified. The main constituents (≥ 1.0 % (w/w)) have to be 
identified. However, constituents with a concentration ≤ 1.0 % (w/w) might be difficult to 
identify. If literature data indicate the occurrence of hazardous constituents than it is 
necessary to analyze the constituents down to 0.1 % as this information is needed for 
classification & labelling purposes. 


As the whole extract / oil is regarded as the active substance, the purity of an extract / oil 
would always be regarded as 100%. This is also stated in the TNsG on data requirements (p 
30; 2.7) “For substances of undefined or variable composition the purity is 100%...”.  
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Example: 


Constituents EC no: 297-385-2 
Lavender, Lavandula hybrida 
grosso, ext. 
 


EC no: 297-384-7 
Lavender, Lavandula hybrida 
abrial, ext. 
 


EC no: none  
Lavender, Lavandula 
hybrida super, ext. 
 


 min % (w/w) max % (w/w) min % (w/w) max % (w/w) min % (w/w) max % (w/w)
Linalool 24.0 35.0 26.0 38.0 25.0 37.0 
Linalyl acetate 28.0 38.0 20.0 29.0 35.0 47.0 
Camphor   6.0   8.0   7.0 11.0   3.5   6.5 
Eucalyptol   4.0   7.0   6.0 11.0   3.0   7.0 
Terpinen-4-ol*   1.5   5.0     
Lavandulyl acetate   1.5   3.0   1.0   2.0   0.6   2.2 
Borneol   1.5   3.0   1.5   2.5   1.4   3.0 
Limonene*   0.5   1.5   0.5   1.5   
cis beta Ocimene*   0.5   1.5   1.5   3.0   
alpha Terpineol*       
trans beta 
Ocimene* 


    3.0   7.0   


Lavandulol*       
       
Sum of the listed 
constituents 


67.5 102.0 66.5 105.0 68.5 102.7 


Purity 100 100 100 100 100 100 
* These constituents do not appear in all Lavandula hybrida-extracts. 


3. How to name the extract / oil comprising differences in the composition? 


1. The biological origin of the extract is most important, e.g. for plant the exact 
botanical name has to be given (TNsG on Data Requirements, p 30; 2.9). Where 
relevant, the part of the plant used should be mentioned. 


2. The techniques of processing the extract / oil has to be stated in short and general 
terms, e.g. cold-pressing followed by extraction with ethanol (TNsG on Data 
Requirements, p 30; 2.6). 


3. The main constituents (composition) have to be given in plausible ranges, 
covering the variation which could occur due to environmental (climate) 
influences. 







  5


Example: 


Name of biological origin: Lavender, Lavandula hybrida grosso, Labiatae 


Technique of processing: distillation with steam of freshly cut flowers 


Composition in % (w/w):  


Constituents lower limit upper limit 
Linalool 24.0 35.0 
Linalyl acetate 28.0 38.0 
Camphor   6.0   8.0 
Eucalyptol   4.0   7.0 
Terpinen-4-ol   1.5   5.0 
Lavandulyl acetate   1.5   3.0 
Borneol   1.5   3.0 
Limonene   0.5   1.5 
cis beta Ocimene   0.5   1.5 
 


4. What shall be tested? 


The substance as placed on the market has to be tested. However, due to the natural variation, 
the test batch has to comprise a wider quantitative range of the constituents. The exact 
composition of the test batch has to be decided case-by-case depending on the (known) eco- / 
-toxicological profile of each single constituent. The following approach should be 
considered: 


• Which constituents are present in the extract and what are the constituents 
with the most significant toxicological / eco-toxicological properties. 


•  Testing should be conducted on batch with a high level of the most toxic 
constituents. 


• Basic toxicological, eco-toxicological and efficacy test should be done with a 
mid-range composition to ensure any synergistic effects are not overlooked 
even if sufficient data can be obtained from literature, single-constituent 
studies etc. 


5. Criteria for read-across? 


The same criteria have to be applied as the ones applied for synthesized chemicals. Therefore 
the applicant has to give scientific reasons for reading-across including the change of the 
biological source and the manufacture process. However read-across is a case-by-case-
decision which has to be justified for each single endpoint.  







  6


Example: 


The extract of Lavandula hybrida super, Labiatae (EC-number none; CAS-number not 
given) has been tested and the test result should also be used for the extract of Lavandula 
hybrida grosso, Labiatae (EC-number 297-385-2; CAS-number 93455-97-1). At a first step 
the data requirements for substance identification have to be given for both substances 
(manufacturing process(es); main constituents of the extract). As a second step based on this 
information it has to be decided by expert judgment whether or not the studies can be used 
for both extracts. 


Technique of processing: distillation with steam of freshly cut flowers 


Composition: 


Constituents EC no: 297-385-2 
Lavender, Lavandula hybrida 
grosso, ext. 


EC no: none  
Lavender, Lavandula hybrida 
super, ext. 


 min % (w/w) max % (w/w) min % (w/w) max % (w/w) 
Linalool 24.0 35.0 25.0 37.0 
Linalyl acetate 28.0 38.0 35.0 47.0 
Camphor   6.0   8.0   3.5   6.5 
Eucalyptol   4.0   7.0   3.0   7.0 
Terpinen-4-ol   1.5   5.0   
Lavandulyl acetate   1.5   3.0   0.6   2.2 
Borneol   1.5   3.0   1.4   3.0 
Limonene   0.5   1.5   
cis beta Ocimene   0.5   1.5   
alpha Terpineol     
trans beta Ocimene     
Lavandulol     
     
Sum of the listed 
constituents 


67.5 102.0 68.5 102.7 


Purity 100 100 100 100 
 


Both hybrida extracts differ in the quantitative and qualitative composition. The Lavender, 
Lavandula hybrida grosso extract contains additionally terpinen-4-ol, limonene and cis-ß-
ocimene. These three constituents are classified as follows: 


Terpinen-4-ol:  X (harmful); R22 – Harmful if swallowed 


Limonene:  Xi (irritant); R10 – Flammable; R38 – Irritant to skin; R43 – May cause 
sensitization by skin contact and R50/53 – Very toxic to aquatic organisms, 
may cause long-term adverse effects in the aquatic environment. 


cis-ß-ociment:  not known 
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Therefore it has to be decided whether additional information (literature data) on these three 
constituents has to be submitted or the full data set has also to be required for the Lavender, 
Lavandula hybrida grosso extract. 


 


6. How to deal with studies which were conducted on single constituents of the 
extract / oil? Can they be used for evaluation? 


In general, extracts / oils are complex mixtures comprising a number of constituents 
therefore the whole extract is regarded as the active substance. However, there might be 
constituents with different toxicological and eco-toxicological properties.  


Therefore studies conducted with single active constituents can be used for supporting the 
evaluation to predict how an extract / oil might behave but they can normally not replace 
studies which were conducted on the full extract / oil. Some testing should be done on the 
extract / oil to ensure synergistic effects are not overlooked, and scientific reasons have to be 
given that read-across is possible.  


All three Lavender, Lavandula hybrida extracts contain “linalool” (EC no 201-134-4; CAS 
no 78-70-6) as constituent. Experimental data on linalool do not cover the extracts but can be 
used to support the data established for the extracts.  
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Annex I 
Listing of notified oils / extracts 


EC-name of 
extract / oil 


EC-description EC-no CAS-no Supported 
PT 


RMS


Bone oil / Animal oil Substances obtained by destructive
distillation of bones. Contains pyrrole,
aniline, stearonitrile, valeronitrile,
pyridine, methylamine and other
nitrogenous compounds. 


232-294-3 8001-85-2 19 DE 


Rape oil Extractives and their physically modified
derivates. It consists primarily of the
glycerides of the fatty acids eruic,
linoleic and oleic. (Brassica napus, 
Cruciferae) 


232-299-0 8002-13-9 18 DE 


Garlic ext. Extractives and their physically modified
derivates such as tinctures, concretes,
absolutes, essential oils, oleoresins,
terpenes, terpene-free fractions, 
distillates, residues, etc., obtained from
Allium sativum, Liliaceae. 


232-371-1 8008-99-9 03;04; 05; 
18;19; 


PL 


Margosa ext. Extractives and their physically modified
derivates such as tinctures, concretes,
absolutes, essential oils, oleoresins,
terpenes, terpene-free fractions, 
distillates, residues, etc., obtained from
Azadirachta indica, Meliaceae. 


283-644-7 84696-25-3 01; 03; 08; 09; 
18; 19 


DE 


Melaleuca alternifolia,
ext. / Australian tea
tree oil 


 
 
Extractives and their physically modified
derivates such as tinctures, concretes, 
absolutes, essential oils, oleoresins,
terpenes, terpene-free fractions, 
distillates, residues, etc., obtained from
Melaleuca alternifolia, Myrtaceae. 


285-377-1 85085-48-9 01; 02; 03; 19 ES 


Chrysanthemum 
cinerariaefolium, ext. 


Extractives and their physically modified 
derivates such as tinctures, concretes,
absolutes, essential oils, oleoresins,
terpenes, terpene-free fractions, 
distillates, residues, etc., obtained from
Chrysanthemum cinerariaefolium,
Compositae. 


289-699-3 89997-63-7 18; 19 ES 


Juniper, Juniperus
mexicana, ext 


 Extractives and their physically modified
derivates such as tinctures, concretes,
absolutes, essential oils, oleoresins,
terpenes, terpene-free fractions, 
distillates, residues, etc., obtained from
Juniperus mexicana, Cupressaceae. 


294-461-7 91722-61-1 19 FR 


Lavender, Lavandula
hybrida, ext. /
Lavandin oil 


 
 
Extractives and their physically modified
derivates such as tinctures, concretes,
absolutes, essential oils, oleoresins,
terpenes, terpene-free fractions, 
distillates, residues, etc., obtained from
Lavandula hybrida, Labiatae. 


294-470-6 91722-69-9 18; 19 PT 


Pine ext. Extractives and their physically modified
derivates such as tinctures, concretes, 
absolutes, essential oils, oleoresins,
terpenes, terpene-free fractions, 
distillates, residues, etc., obtained from
Pinus, Pinaceae. 


304-455-9 94266-48-5 10 LV 
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1. Introduction 
 
This document attempts to provide guidance to Member States and industry on the data 
requirements for naturally occurring substances used as attractants / repellents. It does not 
intend to produce legally binding effects, nor does it pre-empt the outcome of discussions 
between participants and Rapporteur Member States regarding data requirements or the 
verification of completeness of submitted dossiers. 
 
For Product Type (PT) 191 industry suggested that some of the active substances would 
fall in a category that is a priori ‘low risk’ and therefore the data requirements could be 
significantly reduced. A special effort was undertaken for the four pheromones notified 
for PT19 via Regulation (EC) No 1896/2000 and the Biocides Technical Meeting arrived 
at defining conditions for waiving actual testing for certain end-points. The outcome is 
published on the web page of the European Chemicals Bureau (ECB) at 
http://ecb.jrc.it/biocides . 


Based on these discussions regarding the 4 pheromones the Member States and COM 
attempted to derive a general proposal for reduced data requirements for PT 19 
substances.  


However, the substances notified for PT 19 do not appear to have common 
(eco)toxicological characteristics that would allow for general data waiving for the 
product type, and the general use/exposure pattern within PT 19 is not so well defined 
that this in itself would lead to a general reduction in the data requirements. 


The ECB then tried to derive the data requirements for a subgroup of PT 19, the naturally 
occurring substances used as attractants / repellents and the outcome is described here.  


 


2. Comparison of the Data Requirements for naturally occurring substances used as 
attractants / repellents with the data requirements for pheromones. 
 
All pheromones belong to the product type 19. Several naturally occurring substances 
used as attractants / repellents are also notified under this product type. As the data 
requirements analysis is more advanced for the pheromones, the possibilities for re-using 
the ideas applied to generate the pheromones data requirements were examined in order 
to understand if these ideas would be applicable to the product type in general. 


Pheromones have a (narrow) concentration range within which they are effective, 
whereas the naturally occurring substances used as attractants / repellents are also 
effective at high concentrations. Thus, low potential risk, due to known low exposure, can 
not be assumed in general for naturally occurring substances used as attractants / 
repellents. These may, in addition, be applied directly to skin, e.g. as mosquito repellent. 
In table 1 below the main differences between pheromones and naturally occurring 
substances are indicated. 
 
                                                 
1 Product-type 19: Repellents and attractants 
Products used to control harmful organisms (invertebrates such as fleas, vertebrates such as birds), by repelling or attracting, including 
those that are used for human or veterinary hygiene either directly or indirectly. 
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Table 1. Differences between naturally occurring substances and pheromones 
 
Arguments Pheromones 
according to Guidance 
Document 


Applicable to 
naturally 
occurring 
substances  


Comment 


Pheromones have an intra-
species specific effect 


no Naturally occurring substances have a 
much broader target group, not 
necessarily species specific 


Probably comparable to 
naturally efficacious 
concentrations 


not necessarily There is probably a minimum effective 
concentration that could e.g. attract 
pollinating insects, but in contrast to 
pheromones the ‘naturally occurring 
substances’ work also at higher 
concentrations 


Application rate is typically 
low 


not necessarily See above 


Low toxicity no No data is available that corroborates this 
as a general statement. Naturally 
occurring substances are also notifed 
under other product types as disinfectants 
and insecticides (E.g. pyrethrins and 
azadirachtins are toxic chemicals). 


Indoor use no ‘naturally occurring substances’ are 
likely to be used indoor as well as 
outdoor, indicating a greater need for 
environmental toxicity data 


Dispersion in air main mode 
of action 


no e.g. some can be applied to skin 


Negligible exposure  no Background exposure could vary widely 
e.g. a lavender field versus in house 


Enclosed dispensers no Method of application could vary widely 
 
 
The possibilities for developing a general guidance document on naturally occurring 
substances used as attractants / repellents are, as illustrated by the table above, somewhat 
limited. In contrast to the pheromones there appears no general arguments for naturally 
occurring substances used as attractants / repellents, e.g. in terms of low exposure, to 
justify reduced human toxicology data sets or reduced environmental toxicology data 
sets. For the naturally occurring substances used as attractants / repellents, the main issue 
could potentially be the fact that naturally occurring substances used as attractants / 
repellents are in general mixtures, which could in itself require more specific guidance on 
how to deal with. This is, however, not specific to the naturally occurring substances used 
as attractants / repellents and more related to test methods.  
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3. Conclusions 


The exposure profile for the substances in PT 19 is not a priori ‘well-defined’ and does 
include scenarios like direct application to skin and both out-door and in-door 
applications limiting the possibilities for non-submission of data. Furthermore, the 
substances notified for PT 19 do not appear to have common (eco)toxicological 
characteristics that would allow for general data waiving for the product type. 


Thus it appears most relevant to define the data requirements for naturally occurring 
substances used as attractants / repellents on substance level, i.e. substance by substance, 
as general commonalities with regard to exposure and hazardous properties for these 
substances within PT 19 are not evident. Obviously, the general principles for non-
submission of data, as outlined in chapter 1 of the TNsG on Data Requirements continue 
to apply. The experience in analysing the data requirements for the pheromones showed 
that the exposure pattern might be a key argument in reducing the data requirements. 
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4.1 Introduction 

The TNsG on Annex I Inclusion are issued at Community level identifying criteria for unacceptable effects and conditions for inclusion of active substances in Annex I, IA or IB of Directive 98/8/EC and provide recommendations for human health risk characterisation to assist both Applicants and authorities. 


Where a critical effect is threshold-based and exposure data are reliable, quantitative risk assessment should be carried out for each exposed population, product-type, and method of application relevant for the respective biocidal products as indicated by the exposure assessment. The risk characterisation method should follow the general principles of both the MOE concept applied for industrial chemicals and the AOEL approach in the risk assessment of Plant Protection Products (PPP). The derivation of acute, medium-term and long-term Acceptable Exposure Levels (AELs) as general health-based reference values are proposed. The term AEL resembles the AOEL (Acceptable Operator Exposure Level). The omission of the term operator underlines that the AEL is the reference value for the human population as a whole. 

For non-threshold effects the basic evaluation principles are described under 4.3 Evaluation of each human health endpoint of the TNsG on Annex I inclusion. 

Non-threshold carcinogens are strong candidates for comparative assessment to verify whether there are safer alternative substances to replace them. Consideration should be given to whether there are socio-economic and/or public health reasons to support the use of the substance, although final conclusions on these can normally not be made at this stage. Risk characterisation for non-threshold carcinogens should be conducted following a qualitative approach for cancer effects. When enough data are available, a semi-quantitative assessment can be performed to provide more information for risk management. The relevance of the mode of action for humans should also be considered [1]. The REACH guidance [2] provides the DMEL concept (Derived Minimal Effect Level) with two methodologies for semi-quantitative risk assessment for carcinogenic substances with a non-threshold mode of action: the ‘linearised’ approach referring to the lifetime cancer risk and the ‘Large Assessment Factor’ approach as originally proposed by EFSA [3]. Guidance for the evaluation of carcinogenic substances with a genotoxic mode of action is also available from U.S EPA [4]. 

A tiered approach for human health risk characterisation of biocides has to be followed. In general, in the first tier systemic AELs and MOEs should be derived for acute, medium-term, and long-term exposure via all routes applicable, based on the systemic toxicity of the active substance using appropriate Assessment Factors (AFs). In the absence of chemical-specific data, a default 100-fold assessment factor is applied. Local effects at the port of entry should be dealt with separately. If an unacceptable level of risk is identified for any of the scenarios in the first tier a refinement of the exposure assessment and/or the assessment factors might be performed in the second tier giving special attention to route-specific contributions and protection measures. If the active substance can enter the food chain, an Acceptable Daily Intake (ADI) and, if necessary, an Acute Reference Dose (ARfD) should be derived analogously to the procedures for Plant Protection Products (PPPs). 


For Annex I inclusion, the combined exposures to the active substance from all representative uses should be considered. Guidance on risk characterisation for combined exposures (aggregate and cumulative) is described in Chapter 4.4.

4.1.1 Hazard Identification 


Detailed guidance on how to evaluate the available data for all relevant toxicological end-points and for toxicokinetics is provided in the Technical Guidance Document on Risk Assessment for New and Existing Substances and Biocides [5]. Further useful information for identification of relevant NOAELs for AEL derivation for different exposure duration is provided in REACH guidance [2], in guidance documents by the Joint FAO/WHO Meeting on Pesticide Residues (JMPR) for deriving ARfD [6] [7] and ADI [8], and by the European Commission for AOEL values for PPPs [9]. 


4.1.2 Relevant NOAELs for AEL
  and MOE Derivation 


The quantitative extrapolation of hazard from the animal experiment to exposed humans is based on the most relevant endpoints. In most cases, these endpoints should correspond to relevant NOAELs, but LOAELs or benchmark dose levels are also used. Generally, a whole set of relevant NOAELs is established with respect to different exposure time-frames and exposure routes. Relevant NOAELs for AEL and MOE derivation should be identified for all relevant exposure scenarios characterised by duration, frequency as well as route of exposure, and by the exposure profile for the target (sub-) population exposed. It should not be concluded from the absence of a particular exposure scenario for a given product that a relevant NOAEL is not needed, because different exposure scenarios might become relevant with subsequent product authorisations on Member State level. As specified in Article 14 of the Directive 98/8/EC the holder of an authorisation for a biocidal product shall notify the Competent Authority of information concerning an active substance or a biocidal product containing it, which may affect continuing authorisation. If new or additional data on the active substance (a.s) are submitted for the national product authorisation, a re-evaluation of toxicological data already submitted for Annex I Inclusion might be necessary at Member State level.

· Identification of Critical Effects

In the first step of hazard assessment, the whole data package should be evaluated for assessment of the most relevant critical effects considering the biological plausibility of the dose-effect relationship, its consistency over the whole data package, its severity and reversibility as well as the mode of action if known and its relevance for humans. For the latter IPCS/WHO has developed a framework for analysing the relevance of a non-cancer [10] or cancer mode of action for humans [1]. Likewise, appropriate studies should then be identified from which the relevant NOAELs for each of the relevant exposure time frames can be used to establish AEL and MOE values.  

Furthermore, the data package should be evaluated with respect to local effects at the port of entry, e.g. lesions in the airways in inhalation studies or on the skin in dermal studies for which the derivation of a local threshold needs to be considered. Also indications for route-specific sensitivity and dose-response relationship shall be taken into account when considering the relevant NOAELs, if the data package allows and external values can be derived.

· General Approach 


The study in the most sensitive and relevant species resulting in the most relevant lowest LOAELs will be selected for establishing the relevant NOAELs for AEL and MOE derivation. Often, several studies addressing a certain endpoint are available for one species. Different dose spacing in these studies results in different NOAELs and LOAELs. If study design and endpoints addressed are comparable, it might be appropriate to consider these studies together. When the studies are are comparable, regarding study design (endpoints investigated, duration of exposure, route of exposure) and species/strain of animal, the ‘overall NOAEL’ should be the highest value identified in the available studies that provides a reasonable margin (≥2) over the lowest LOAEL, provided that due consideration is given to the shape of the dose–response curve [11]. 

As a general rule, if several relevant NOAELs are available the one that would result in the lowest Acceptable Exposure Level (AEL) for a given time-frame should be chosen. 


· Relevant Time-Frames

A comparison of relevant NOAELs for AEL derivation for different time-frames provides useful information on the influence of exposure duration on the severity and spectrum of toxicity. Therefore, an assessment of the entire data package is of high scientific value, as it helps in elucidating time-dependency of toxicity. This information is helpful to adjust human health risk assessment to varying time-frames for professional as well as consumer exposure.

The ILSI Health and Environmental Sciences Institute Task Force for Systemic Toxicity Assessment has also proposed the use of different time-frames for human exposure for which risk assessment might be required for PPPs (Table 1) [12].


The proposed time-frames are considered useful for the quantitative risk assessment of biocidal active substances for inclusion in Annex I of Directive 98/8/EC especially with respect to non-professional users and the general public. For professional users, evaluation often focuses on acute and long-term exposure. If intermittent exposure needs to be evaluated, relevant NOAELs for AEL and MOE derivation obtained from studies with daily administration of the test compound might in some cases be considered a conservative approach erring on the safe side. In this context, all available information on the time-dependency of toxicity should be taken into consideration. 

Preferably, acute relevant NOAELs for AEL and MOE derivation should be derived based on acute studies with single exposure, which are designed to establish a dose-response relationship including NOAELs. The appropriateness of using doses and end-points from sub-acute, sub-chronic and chronic studies to establish acute relevant NOAELs needs to be carefully considered. Particular weight should be given to observations and investigations at the beginning of repeated-dose studies. However, in the absence of such initial information, all toxic effects seen in repeated-dose studies should be evaluated for their relevance in establishing acute relevant NOAEL for AEL and MOE derivation.

Table 1:
Relationship between duration of human exposure and the studies required for hazard identification and establishment of relevant NOAELs for AEL/MOE derivation 

		Estimated duration
of human exposure

		Basic toxicity studies

		Relevant NOAELs for AEL/MOE derivation 



		( 24 h


		Single dose studies designed to determine NOAEL* or repeated dose studies demonstrating relevant acute effects, e.g.

· acute neurotoxicity

· 28-d/90-d repeated-dose studies, acute effects

· developmental toxicity, acute effects

		Toxic effects relevant for acute exposure




		>24 h – 3 months

(max. 6 months)

		Repeated-dose studies designed to determine NOAEL, e.g.

· 28-d/90-d repeated-dose studies

· 90-d neurotoxicity

· 12-m dog, depending on nature of effects

· developmental toxicity

· 2-generation study

		Toxic effects relevant for medium-term exposure



		> 6 months


(min. 3 months)

		Chronic studies or repeated dose studies designed to determine NOAEL and demonstrating relevant chronic effects, e.g.

· 18-m/24 m chronic/carcinogenicity

· 2-generation study, chronic effects

· developmental toxicity

· 12-m dog , depending on nature of effects

		Toxic effects relevant for long-term exposure





* Data from LD50 studies can be considered supportive if appropriate acute effects were investigated

In principle, the following four situations could arise:

(1) A relevant acute NOAEL for AEL/MOE derivation is not allocated, since no acute toxic effects have been identified

(2) A relevant acute NOAEL for AEL/MOE derivation is based on an appropriately designed single-dose study

(3) A relevant acute NOAEL for AEL/MOE derivation is based on a repeated-dose study (including developmental/embryotoxicity studies), since the critical effect is also considered relevant for a single exposure

(4) A conservative relevant acute NOAEL for AEL/MOE derivation is based on a repeated-dose study if the critical effect was not adequately evaluated in a single dose study.

Most often, the medium-term relevant NOAEL for AEL and MOE derivation will be based on a repeated dose toxicity study (28-day or 90-day) or studies investigating specific end-points, e.g. reproductive toxicity, developmental toxicity or sub-acute neurotoxicity. If there are indications that effects only become evident in chronic toxicity studies but might be initiated by sub-acute or sub-chronic exposures, the NOAEL for these effects in the long-term studies should be considered in selecting medium-term relevant NOAELs for AEL/MOE derivation. For the medium-term time frame the estimated duration of human exposure can be from >24 h to 3 (max. 6) months. The decision on whether the estimated duration of human exposure for this time frame should be 3, 4, 5 or 6 months, will be a case by case decision. The toxicokinetic properties of the active substance, such as slow elimination, potentially leading to prolonged internal exposure even after cessation of external contact with the biocidal product or the reversibility of the repeated-dose and chronic effects have to be considered. 

In most cases, the relevant long-term NOAEL for AEL and MOE derivation will be based on a long-term toxicity study, generally a lifetime study in rats or mice, or studies investigating specific end-points such as reproductive toxicity or hormonal effects. Depending on the nature of effects the NOAEL from studies of shorter duration (e.g.: one-year dog study or developmental toxicity study) can be used for the derivation of the long-term AEL if the NOAEL is lower than the one based on a chronic toxicity study. In principle the one-year dog study is more relevant for the derivation of the medium-term AEL.

4.1.3 Selection of Assessment Factors 


Risk characterisation requires the choice of Assessment Factors (AFs), which account for extrapolation from animal toxicity data to the exposed human population. 


At present, with the exception of genotoxic carcinogens and non-threshold mutagens, hazard assessment for different toxicological end-points is based on the assumption of a threshold. 


The setting of the overall AF is a critical step, which considers inter-species variation and intra-species variation.


In the absence of sufficient chemical-specific data a default 100-fold AF is applied to the relevant NOAEL for AEL derivation in the first tier of risk characterisation (see Figure 1A). The basis for this approach is a 10-fold factor for inter-species variation and a 10-fold factor for intra-species variation. Variability is governed by toxicokinetic as well as toxicodynamics factors.


Chemical-specific AFs as proposed by the WHO International Programme on Chemical Safety (WHO/IPCS) [13] can be introduced to replace a default AF if specific information is available on: 

(1) Inter-species differences in toxicokinetics

(2) Inter-species differences in toxicodynamics 

(3) Human variability in toxicokinetics

(4) Human variability in toxicodynamics


The use of scientifically valid human data reduces the level of uncertainty in comparison to extrapolation from animal models and is seen as a valuable contribution to science-based decision making. Biomonitoring studies, epidemiological data and medical poisoning records can be some of the sources of human data.  Human volunteer studies should not be performed for the purposes of the BPD. However, human monitoring data can be requested for products already authorised for use under the BPD. As a prerequisite for the consideration of the use of human volunteer studies that have been performed for the purpose of regulatory frameworks other than the BPD, studies in humans should include clear statements that they were performed in accordance with internationally accepted ethical standards [14], e.g. the Declaration of Helsinki [15]. In some cases, the use of human data in regulatory safety assessment might lead to more stringent exposure limits for some biocides than those that would have been derived on the basis of animal data only.  If human data are used for AEL derivation, the 10fold inter-species AF is omitted and the 10-fold AF for intra-species variation is regarded adequate. 

In addition to uncertainties in inter-species differences and intra-species variability, additional AFs for the following elements should be considered: 

1. the nature and severity of the effect

2. the human (sub-)population exposed

3. deviations between the exposure in the study providing the NOAEL and the estimated human exposure as regards frequency or pattern

4. duration extrapolation [2]: AFs for duration extrapolation should be handled on a case by case basis, to use the best available data in risk characterisation. It is specifically noted that the possibility for duration extrapolation does not change the data requirements for the dossier, and duration extrapolation can not be used in justifying study waiving.

· subchronic to chronic: AF of 2


· subacute to subchronic: AF of 3


· subacute to chronic: such an extrapolation should normally not be necessary. In exceptional cases, e.g. if the chronic data is considered to be of insufficient quality for risk characterisation, but it can nevertheless be concluded that chronic exposure does not result in more severe effects, an AF of 6 can be used.


5. Dose-response relationship 


· extrapolation from LOAEL to NAEL

· the slope of the dose-response curve 

6. the overall quality of the toxicity data package

If the severity of the critical effect at the LOAEL was judged to be of particular significance an additional AF might be considered necessary. So far, this AF has been from 3 to 10. Quantification should be determined on a case-by-case basis taking into account the dose-response data. 

If the derivation of the AEL was based on a LOAEL and not a NOAEL, an additional AF has to be considered. This factor will vary depending on the slope of the dose-response curve and the magnitude of the effect at the LOAEL. This extrapolation step should be based on expert judgement. The benchmark dose (BMD) concept can also be used when data allows and it is deemed appropriate. Guidance for using the BMD approach can be found in [2] (chapters R.8.2, R.8.4). The use of LOAELs to set AELs should be a last resort; however, where the effects at the LOAEL are of moderate magnitude and not severe, the use of a LOAEL and an appropriate assessment factor reduces the need for additional animal studies.


For local effect at the port of entry (skin, eye, G.I. tract) it is sometimes justified to assume that either toxicokinetics or –dynamics (or both) do not contribute significantly to interspecies differences (as for example in the case of direct/pH-driven chemical action on tissue/cell membranes). In such cases, based on sound scientific reasoning, the 10-fold default factor might be reduced dependent on the mode of action. With regard to local effects on the respiratory tract, guidance is available e.g. from the EU project ACUTEX [16], which proposes to apply reduced interspecies AFs when extrapolating data obtained in rats to humans. Given that there could be significant quantitative differences in deposition, airflow patterns, clearance rates and protective mechanisms between humans and animals and when there is no data to inform on this uncertainty, it is prudent to assume that humans would be more sensitive than animals to effects on the respiratory tract. In such a situation the default factor of 2.5 to address remaining uncertainties should be applied.

For other risk evaluation programmes in the EU (DNEL methodology in the context of REACH) slightly different default approaches concerning inter- and intra-species variability are applied. As a main difference, both the MOS approach for new and existing substances and the DNEL methodology in the context of REACH extrapolate inter-species differences according to the allometric scaling principle (species differences in caloric demand) in combination with an additional default factor of 2.5 to account for remaining uncertainties. For the rat, given the usual average body mass, the overall inter-species default factor is 10 and thus similar to the approach outlined above (4 × 2.5 = 10). For the dog, the default value is lower (1.4 × 2.5 = 3.5); for the mouse higher (7 × 2.5 = 17.5).  Allometric scaling can be used for biocides, generally as a refinement step in the risk characterisation. REACH guidance should be used [2] (Chapter R.8.4.3.1). Allometric scaling can be used when the toxic effect is essentially determined by the area under the (plasma) concentration curve over time, as opposed, for example, to the peak plasma concentration or another pharmacokinetic variable. Allometric scaling should not be applied (or should be adjusted) if there are indications of significant inter-species differences in the bioavailability of the substance, if its clearance is known not to scale approximately with the body weight to the power of 0.75, if the kinetics cannot be assumed as dose-proportional over the dose-range considered, or if the animal species can be considered especially susceptible or unsusceptible to the effects in question. Whenever substance specific data is available, it should be used instead of the default values and approaches. 

In addition, when available, data from the use of PBPK modelling shall be used for the purpose of refining the assessment factors. PBPK models will not remove all of the uncertainty from the risk assessment process. The rationale for using PBPK models in risk assessment is that they provide a documentable, scientifically defensible means of bridging the gap between animal bioassays and human risk estimates. Guidance on the use of PBPK modelling is currently under preparation within the WHO/IPCS project on the Harmonization of Approaches to the Assessment of Risk from Exposure to Chemicals, and should be followed when available [17].

The rationale for the choice of the AFs should be explained in detail in the dossier or report. 

4.1.4 Acceptable Exposure Levels (AELs
)


Depending on use patterns of biocidal products, humans will be exposed either as professional or non-professional users or due to secondary exposure, e.g. after application of biocidal products for domestic use. Risk assessment has to consider specific effects on sensitive sub-populations where appropriate such as infants, children, the elderly or women of childbearing age.


Systemic AELs are established as general health-based reference values for the human population as a whole including sensitive sub-populations taking into account use patterns and exposure scenarios. In principle, these AELs should be derived independently of the route of exposure. Such AELs represent the internal (absorbed) dose available for systemic distribution from any route of exposure and are expressed as internal levels (mg/kg b.w/day).


AELs for biocidal active substances can be determined as a threshold estimation of a daily or interrupted exposure of the general human population or a specific sub-population likely to be without an appreciable risk of adverse effects during a specified period of time. AELs should be established for all relevant time-frames of exposure (acute, medium-term, and long-term) based on the full toxicological data package available.


The derivation of AELs should follow the same common scientific principles as the derivation of the AOEL proposed by the European Commission Health and Consumer Protection Directorate-General (DG SANCO) [9], which are applied also in other regulatory frameworks, e.g. for PPPs.


4.1.5 Systemic Acceptable Exposure Levels 


The majority of studies submitted for inclusion of active substances into Annex I of Directive 98/8/EC are oral studies. However, risk assessment mainly focuses on the dermal and the inhalation exposure routes. 


To avoid additional experimental testing of other relevant routes of human exposure, systemic AELs will usually be set on the basis of oral studies, i.e. the external NOAEL is converted to an internal NOAEL with help of the oral absorption provided that the critical endpoints of the substance (including reproductive/developmental toxicity, neurotoxicity and non-genotoxic carcinogenicity) are covered and an adequate assessment factor for irreversible effects is given.

By use of dermal and inhalative route-specific absorption rates the external NOAELs might also be converted to systemic reference values. On that background, any additional information from route-specific studies is of high value for risk characterisation because it reduces the uncertainties associated with route-to-route extrapolation. 

In case local effects at the port of entry are to be expected, or there are indications of route-specific differences in toxicity, which are not reflected by absorption data, then additional considerations on appropriate reference values for risk characterisation are necessary (see chapter 4.1.6 below).


For the purpose of human health risk assessment for Annex I inclusion, the AEL should generally be derived for acute, medium-term, and long-term exposure and should be included in the list of end-points (Doc I, Appendix 1 of the CA-Report). Thus, a harmonised base will be provided for later applications for Annex I Inclusion, e.g. of the same active substance in a different biocidal product type, or for the authorisation of biocidal products at Member State level. 

Even in cases where the complete toxicological data package does not indicate any acute hazard, setting an acute AEL would be required for the risk characterisation of acute scenarios for certain product types. In this case, the acute AEL may be the same as the medium-term AEL value. On the other hand, if setting a long-term AEL is not supported by the data package, e.g. due to waiving of long term studies based on exposure considerations, this should also be clearly indicated in the report and in any restrictions related to the Annex I inclusion. 


Data waiving arguments are quite common in biocide dossiers. Therefore, it is clearly stated in the TNsG on Data Requirements that the exposure pattern for a particular biocide may lead to the conclusion that a certain type of data are not needed and can be waived. Thus, there might be a lack of data for a certain type of study, route of exposure, or exposure duration. In these cases, caution should be taken, e.g. establishing a long-term reference value based on a NOAEL from a short-term study or a medium-term study (see chapter 4.1.3. above).

4.1.6 External Reference Values for Route-Specific Effects


During handling and/or use of active substances and biocidal products there is the probability of exposure of the skin or by inhalation. Active substances or biocidal products may produce local effects on the skin or the respiratory tract independently of systemic toxicity (e.g. irritation or corrosion). For this type of effects the derivation of a (systemic) AEL might be inappropriate as the actual (external) exposure towards the active substance and not the systemic dose is the determinant of the response. Instead, an external reference value (AEC), derived as local concentration in mg/m3 air or mg/cm2 skin should be derived for the quantitative evaluation of actual exposure data in those cases where it would be lower than the systemic AEL converted to an external concentration (considering the route-specific absorption). If this is not deducible a qualitative risk assessment has to be performed.

A route-specific reference value is also needed if data are available showing that toxicity at a specific route (e.g. inhalation) is critically different from what is expected by absorption data in combination with oral studies. Most probably the best choice in this case would be to derive an external reference value for the route in question. For inhalation at the workplace this would typically reflect an Occupational Exposure Limit (OEL) [18].


Regarding sensitisation via skin or inhalative exposure, further research is required to develop and evaluate methods for quantitative risk assessment (skin) or even qualitative risk assessment (respiratory sensitisation). For skin sensitisation semi-quantitative risk assessment can be performed when there is sufficient data available (LLNA test) as outlined in Chapter 4.3 of the TNsG for Annex I inclusion. In the case of substances where effects like skin or respiratory sensitisation are observed and no reference values can be determined (no threshold), the risk characterisation should be driven by these effects for the relevant routes of exposure to ensure adequate protection. Additional guidance on skin and respiratory sensitisation will be available in the context of REACH [2] as well as by IPCS/WHO [19].

4.1.7 The MOE approach


The Margin Of Exposure (MOE) represents a direct comparison of exposure and toxicity. The MOE approach is not intended to provide a health-based limit-value but serves primarily as an instrument for risk characterisation. The MOE is calculated as:




NOAEL (mg/kg b.w/day)

NOAEC (mg/m3)


MOE  = 




or   =




Exposure (mg/kg b.w/day)

Exposure (mg/m3)


The MOE approach is identical to that used in the U.S.A. and the Margin Of Safety (MOS) approach used in the EU TGD or the Toxicity Exposure Ratio (TER) approach used in some other countries.


The MOE should be calculated using the most relevant toxicity endpoint derived from the most relevant study, considering explicitly the exposure scenario under evaluation. From this it follows that acute exposure is compared to NOAELs (or LOAELs) for relevant effects in (sub) acute studies whereas chronic exposure is compared to N(L)OAELs from long term studies. If relevant good quality epidemiology data are available these data prevail over animal studies in certain cases (see section 4.1.3 regarding suitable human data). The selection of endpoints and studies involves expert judgement on a case-by-case basis. According to the TGD for new and existing substances the risk characterisation, based on the MOE approach, is performed for each toxicological endpoint separately. In addition, if more than one study is available with an exposure duration relevant to the exposure scenario under evaluation, it is possible to calculate more than one MOE based on the NOAELs from the different studies to provide more insight in the range of the possible risk.


Based on a calculated MOE, the risk assessor needs to conclude whether the involved exposure to the substance is of concern or not. If the MOE is higher than the overall assessment factor, then the risk under the circumstances specified for the risk characterisation is acceptable. If the MOE is lower than the overall assessment factor the possibility of refining the pattern of use to reduce exposure can be considered by the Applicant. Subsequent revision of the risk characterisation will then indicate whether the risk has become acceptable. This process should be exceptional since the Applicant should have resolved these situations while conducting the risk assessment with their dossier.

4.1.8 Non-threshold carcinogenic substances

As required by the Carcinogens Directive (2004/37/EC), workplace exposure to carcinogenic substances must be avoided or minimised as far as technically feasible. As a general rule, a risk for the general public from secondary exposure to a non-threshold carcinogenic biocidal substance is also unacceptable.

A qualitative risk assessment is always performed, and this should lead to identification of strict risk mitigation measures to be used. If the data on the substance is considered of sufficient quality, a semi-quantitative risk assessment can be performed. This will provide quantitative information on the residual exposure (that will occur regardless of the risk mitigation measures) to be used in risk management.

The semi-quantitative risk assessment for a non-threshold carcinogenic biocidal substance should be performed according to the methodologies described in Guidance on information requirements and chemical safety assessment (Guidance for the implementation of REACH) [2] (detailed description in chapter R.8; a concise overview in Part B). Two methodologies can be used, the ‘linearised’ approach referring to the lifetime cancer risk and the ‘Large Assessment Factor’ approach as originally proposed by EFSA [3]. The relevance of the mode of action for humans should always be considered [1].


· The ‘linearised’ approach is based on the assumption of a linear dose response for the carcinogenic effect, with the possibility of assuming a supra- or sublinear dose response when appropriate. A relevant dose-descriptor is selected and, if necessary, modified to adjust for the differences in human and animal exposure routes, conditions etc. The DMEL is derived for a specified cancer risk level, and for each relevant exposure pattern, by a linear high to low dose extrapolation and using further assessment factors if necessary. Extrapolation factors for specified cancer risk levels are given in the REACH guidance. The risk level of very low concern has to be decided on a policy level: based on experience in applying cancer risk values within and outside the EU, levels of 10-5 and 10-6 have been considered as indicative tolerable lifetime cancer risk levels when deriving reference values for workers and the general population, respectively [2]. Using the 'Linearised' approach, different DMEL values can be calculated, representing different risk levels, e.g., an increase of lifetime cancer risk in 1 per 100.000 exposed individuals (10-5) or 1 per 1.000.000 exposed individuals (10-6).


· The ‘Large Assessment Factor’ approach is formally similar to the assessment of threshold effects in the REACH guidance. As in the ‘linearised approach’, the dose-descriptor is selected and modified to adjust for the differences in human and animal exposure routes, conditions etc. Starting from this modified dose descriptor, a set of assessment factors (AF) is applied to derive a DMEL for each relevant exposure pattern. The AFs include the ones used for threshold effect assessments, and additional AFs for the nature of the carcinogenic process and to account for the reference point not being a NOAEL. The intraspecies AF is always 10 instead of 5 that is used for workers in REACH. The resulting overall assessment factor is generally much higher than overall assessment factors for threshold effects.


Both approaches result in derivation of a DMEL which in most cases is similar regardless of the choice of methodology used to derive it. The risk-related reference values thereby obtained can be used in judging the significance of any exposure that would remain after introducing the strict risk management measures. It can thus provide information to be used in further targeting the risk management measures. Exposure levels below the DMEL are considered to represent a risk level where the likelihood of effects (cancer) is appropriately low and the risk may be considered to be of very low concern. 

Narrative description of the overall quality of the data has to be provided. Special attention should be given to judging whether the exposure assessment is reliable and representative of the actual exposure situations.

The REACH guidance cited above should be applied only to the assessment of the non-threshold carcinogenic effect. It should be done on a case-by-case basis, considering all biocide-specific guidance as well. Conclusions on the cancer risk should be indicated in a clear, explicit and transparent manner, and special consideration has to be given to risk mitigation measures. Expert judgment will play a considerable role in the assessment.

4.1.9 External Reference Values for Exposure via Food 

For certain product types and use patterns, especially if the active substance can enter the food chain, an Acceptable Daily Intake (ADI) and if necessary, an Acute Reference Dose (ARfD) should be derived. Intake estimations might be needed to calculate the Theoretical Maximum Daily Intake (TMDI) and to recommend the need for setting specific Maximum Residue Levels (MRLs) for the active substance and metabolites. 


If residues in food and feeding stuffs are expected to arise from the use of biocidal products, toxicological reference values should be set according to the principles of ADI and ARfD derivation for PPPs. The ADI is usually based on NOAELs from long-term or sub-chronic studies divided by an appropriate AF whereas the ARfD is appropriate for assessing risk posed by short-term exposure to acutely toxic residues. ADI and ARfD are usually based on the same NOAEL as the AELchronic and AELacute respectively. They are external reference doses and expressed as mg/kg b.w.

For risk assessment of biocidal active substances, ADI and ARfD values for the inclusion of active substances in Annex I of Directive 91/414/EC (PPPs) or Regulation (EEC) No 2377/90 (VMP) should be taken into consideration when necessary. 


So far, quantitative risk characterisation for biocides does not take into consideration additional residues in food and feeding stuffs, e.g. from the use of PPP and VMP. To conduct an overall risk assessment, it would be necessary to cover the total amount of residues from all sources. 


Internationally harmonised ARfD and ADI values for pesticides and food additives are recommended by the WHO/FAO JMPR or the WHO/FAO Joint Expert Committee on Food Additives and Contaminants (JECFA). Similarly, toxicological reference values are proposed in the EU for the inclusion of active substances in Annex I of Directive 91/414/EC. For biocides assessment, these toxicological reference values should be applied where relevant. 


4.1.10 Towards a Tiered Approach for Risk Characterisation of Active Substances


In the dossier and CA-report, the complete toxicological data package and the derivation of NOAEL values should preferably be addressed in a way that a refinement of reference values would only rarely be necessary. 

Risk characterisation under the BPD is a challenging task, amongst others because of the amount of data to be evaluated and the variety of exposure situations to be considered and the increasing degree of differentiation if evaluation has to be refined. As an effective way forward it is proposed to perform the risk characterisation as a step-wise procedure, which facilitates an efficient organisation of the workload. If needed, a detailed and demanding analysis of data, in particular those describing actual exposure, will be performed. Concerning the toxicological data package, a comprehensive analysis is requested in any case and should be initiated from the very beginning of dossier evaluation. 


The risk characterisation will consist of two tiers. These tiers follow the same principle as the ones used for exposure assessment and described in the TNsG for Human Exposure [20]. During risk characterisation both the MOE and the AEL approach need to be followed.


· Tier 1 (Figure 1A): 

This first tier is based on the NOAELs relevant for AEL and MOE derivation and three different systemic AELs as described in Chapter 4.1.2 shall be derived as agreed reference values for the Annex I inclusion of an active substance. Furthermore, if indicated by the data on the active substance, the derivation of route-specific external reference values shall be considered at this stage as described in chapter 4.1.6. An explanation should be included as to how far the external values correspond to the systemic AELs.


The AEL is compared with the total internal body burden, based on potential exposure without PPE, whereas the MOE is compared with the overall assessment factor used. If the estimated exposure is lower than the reference value, there is no cause for concern and no further refinement for the Annex I inclusion is necessary. 


In general a reasonable worst-case estimate of exposure is given not taking into account risk reduction measures such as PPE. However, it might be possible that certain assumptions on exposure reduction e.g. as result of technical specifications, are already included in the assessment at this stage. 


In the case of biocidal products that have irritating or sensitising properties the use of PPE would be required and therefore tier 1 should be omitted and the risk characterisation should be performed with the use of tier 2 where the use of PPE is assumed. In addition if actual human exposure data are used in the risk assessment then only a tier 2 risk assessment needs to be performed.


· Tier 2 (Figure 1B): 

If there is a borderline situation or already clear concern, refinement of the risk characterisation should be performed.

In this second tier a refined exposure estimate is established by introducing risk management tools. This would concentrate primarily for professional users on the input from risk mitigation measures actually used and not yet included in the first tier. Also additional options for exposure reduction, if e.g. addressed by the Applicant, could be taken into account. A refined exposure assessment is obtained then which presumably gives lower values. This estimate is again compared to the relevant toxicological reference values to conclude on concern. The modified scenario will lead to a new risk characterisation for Annex I inclusion. 


Exposure data based on surveys or studies with the actual product or with a surrogate may allow further refinement of the exposure assessment as described in the tier 3 of exposure assessment in the TNsG for Human Exposure to Biocidal Products (version 2) [20]. When such data is available it should be considered as a further way of refinement if needed at tier 2 of the risk characterisation. 

In addition, considerations on the sensitivity of the subpopulation in question will be integrated in this decision. Thus, adjustment of AFs might be applicable, if only specific sub-population will be exposed based, on restrictions combined with the Annex I inclusion. If refinement of assessment factors is required the allometric scaling principle or data available from the use of PBPK modelling can be used.


There is a need to harmonise the outcome of the hazard assessments for industrial chemicals, plant protection products and biocides. It is proposed that in borderline cases the results from other regulatory frameworks are taken into consideration to give support for the decision. This is subject to the second tier of risk characterisation (see Figure 1B).

· Risk Reduction Measures


If also in this second tier, concern cannot generally be excluded, one possible result of the evaluation could be to request certain risk mitigation measures as essential for Annex I inclusion. It might also be concluded that certain data would be necessary for product authorisation, e.g. a dermal absorption study with a real product. Finally certain exposure scenarios could be excluded from Annex I inclusion.


The decision to what extent data from the active substance are applicable for the evaluation of risks from use of products, should be made under careful consideration of: (1) route–to–route extrapolation; (2) high dose–low dose extrapolation, as the absorbed percentage generally decreases with increasing concentration; (3) additional substances in the product, e.g. dermal absorption might change if a biocidal product contains solvents acting as skin penetration enhancers; and (4) differences in physical state between active substance and product, e.g. using granular vs. dissolved a.s. in the biocidal product.

Additionally, in depth characterisation of specific situations might be necessary, e.g. concerning a specific inhalation exposure scenario, including considerations, which do not usually belong to the standard repertoire and include a proposal for exposure mitigation.


A flexible risk characterisation methodology is needed to respond to modifications in input parameters, especially if new exposure scenarios are submitted after the Annex I inclusion in the national authorisation process or to facilitate the evaluation of route-specific protection measures for occupational risk assessment. 


For non-professionals, assumptions on the protective effect of risk mitigation measures, which require a minimum level of knowledge, skill and concerted action, e.g. the use of personal protection equipment, cannot be anticipated. Even the use of gloves cannot usually be expected. Risk mitigation measures for non-professionals have to be conceived in a mode, that the biocidal product is provided to the non-professional/consumer in a state, in which the exposure is reduced or excluded without the need of any concerted action by the user (e.g. effective technical measures like bait boxes for rodenticides and insecticides, safety locks on bait stations).


Thus, exposure reduction by risk mitigation measures for non-professional users is limited to specific cases and cannot generally be included in the risk characterisation procedure. 


For professional users the situation is different. Professional users come into contact with active substances in the biocidal products as a consequence of their professional life. In most circumstances the professional user is subject to worker protection legislation (Directive 89/391/EC and Council directive 98/24/EC) and has residual risks controlled through control measures. As a general rule, the hierarchy of control principle should be employed ( this is the so-called STOP-principle which stands for Substitution, Technical measures, Organisational measures, Personal protection and which ranks these exposure-mitigating measures in order of priority. Priority is given to technical and organisational measures over personal protective equipment). There are also specialised professional users, who will have expert knowledge and skills in handling hazardous biocidal products. It can well be assumed that for these users the variability in exposure for a certain task is comparably low thereby reducing the uncertainty in risk characterisation.


However, some workers will have limited knowledge and skills to handle hazardous biocidal products – particularly if the use of the biocidal product is not routinely required in their workplace. The exposure conditions of these users might be similar to those of non-professional users. In addition, it has to be taken into account that the extent of exposure reduction by a certain measure might critically depend on the exposure route and might be different for different parts of the body. 


With respect to the time-frame, risk reduction measures for professionals, as a general rule, are oriented either to mitigate single exposure peaks or to reduce shift average values. Therefore, AELs for acute toxicity and chronic toxicity are mostly fully sufficient for the selection of suitable protection measures. In case a certain intermittent exposure scenario is to be evaluated the time-dependency of toxicity should be considered as additional information for the choice of an appropriate risk management strategy. The medium-term NOAEL relevant for AEL derivation will be helpful evaluating occupational risks, but further support by toxicity data from different time frames might be needed to allow sound extrapolations to the exposure situation in question.


In summary for non-professional users risk reduction by personal protection measures usually cannot be assumed. For professional users the extent of exposure reduction seems to depend on their knowledge, training and skills to handle hazardous substances. Whereas exposure for users with limited knowledge might be similar to those of non-professionals, it can be assumed that for specialised professional users worker protection is effective. It seems essential to consider the degree and reliability of exposure reduction by protection measures case by case before further demanding risk mitigation measures are proposed. The refinement of the exposure assessment therefore resembles an essential element of the second tier in risk characterisation (see figure 1B)


Figure 1(A and B) summarises the proposed tier approach for human health risk characterisation of biocides. 




Figure 1A 
Tier Approach for Risk Characterisation: Tier 1 (basic step)



Figure 1B 
Tier Approach for Risk Characterisation: Tier 2 (Refinement)
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Abbreviations 


a.s.

active substance


ADI

Acceptable Daily Intake


AF

Assessment factor


AEL

Acceptable Exposure Level

AEC

Acceptable Exposure Concentration

AOEL

Acceptable Operator Exposure Level


ARfD

Acute Reference Dose


BPD

Biocidal Product Directive (Directive 98/8/EC)


CA

Competent Authority


DNEL

Derived No Effect Level


DMEL

Derived Minimal Effect Level


ECB

European Chemicals Bureau


EFSA

European Food Safety Authority


FAO

Food and Agriculture Organization 


ILSI

International Life Sciences Institute


IPCS

International Programme on Chemical Safety


JECFA

Joint Expert Committee on Food Additives and Contaminants


JMPR

Joint FAO/WHO Meeting on Pesticide Residues


JRC

Joint Research Centre


LOAEL
Lowest Observed Adverse Effect Level


MOE

Margin of Exposure


MOS

Margin of Safety


MRL

Maximum Residue Level


NGO

Non-Governmental Organisation


NOAEL
No Observed Adverse Effect Level


OECD

Organisation for Economic Cooperation and Development


OEL

Occupational Exposure Limit


PBPK  
Physiologically Based Pharmacokinetic modelling

PPP

Plant Protection Product


PPPD

Plant Protection Product Directive


PT

Product Type


REACH
EU regulatory framework for the Registration, Evaluation and Authorisation of Chemicals


RMS

Rapporteur Member State


TMDI

Theoretical Maximum Daily Intake


TNsG

Technical Notes for Guidance


VMP

Veterinary Medicinal Product


WHO

World Health Organization

Definitions


AEL 
Acceptable Exposure Level. General health-based reference value for the human population as a whole, including sensitive sub-populations. The term AEL resembles the AOEL (Acceptable Operator Exposure Level). According to Directive 97/57/EC establishing Annex VI to Directive 91/414/EEC), the AOEL is defined as "... the maximum amount of active substance to which the operator may be exposed without any adverse health effects. The omission of the term Operator, however, underlines that the AEL is an overall reference value for the human population as a whole. As stated in the draft guidance document on the setting of AOELs [9]: "The term "AOEL" under Directive 91/414/EEC implies particular reference to "operators" which are represented by mixers/loaders, applicators and re-entry workers. However, according to Directive 97/57/EC, the AOELs established shall also be used to evaluate the possible exposure of non-occupationally exposed groups (bystanders). Therefore, based on the current Community legislation, the AOELs set for operators and workers should be established in such a way that they are also applicable for bystanders.“ Regarding the use of biocides the terms operator (occupational) and bystander (non-occupational) can be misleading in the way that biocides are often used in non-occupational settings and therefore, the user is not bystander but operator. Thus, the omission of Operator for biocidal risk assessment refers to particularities in the use of biocides as compared to plant protection products


Assessment factor (AF)
Assessment factors reflect the degree of uncertainty in extra​po​la​tion from experimental test data (e.g. obtained in a limited number of subjects from a limited number of species) to the situation in the human (sub‑) population for which the risk characterisation is performed. Sources of uncertainty typically considered by using AFs include inter- and intraspecies variability in terms of toxicodynamics and/or toxicokinetics, differences in route, frequency, or duration of exposure between the experimental data and the scenario con​sidered for risk characterisation, a particular severity of effect, or a poor data base. A non-exhaustive list of expressions which have been used in the past as synonyms or for specific types of AFs would include a.o. the following terms: uncertainty factor, extrapolation factor, modifying factor or safety factor.

DMEL
Derived Minimal Effect Level. For non-threshold effects, the underlying assumption is that a no-effect-level cannot be established and a DMEL therefore expresses an exposure level corresponding to a low, possibly theoretical, risk, which should be seen as tolerable risk.


Non-professional user
Non-professional users belong to the general population, which primarily is exposed to the biocidal products they are applying, mainly consumer products intended for domestic use. Non-professional users include also employed persons at work places, where the use of a biocidal product is not directly related to the main objective of the business (e.g. use of a domestic fly spray in an office environment, use of disinfectants in the rest room of a kindergarten or a restaurant by regular employees). To distinguish between professionals and non-professionals might be difficult. Therefore, a clear definition of use and user is required.


OEL
Occupational Exposure Limit values are set by competent national authorities or other national institutions as limits for concentrations of hazardous compounds in workplace air. Only health effects are taken into account, not other safety issues such as flammable concentrations.

Overall assessment factor 
In order to obtain a health-based reference value for human risk characterisation (e.g. AEL or AEC), the overall assessment factor is applied to a dose descriptor (in general a NOAEL/LOAEL) observed in an experimental study for the most relevant critical effect. It is calculated by multiplication of all individual assessment factors. [See also definition of Assessment Factor (AF)]

Professional user
The professional or industrial user comes into contact with the biocidal product as a consequence of their professional life. In general the professional user is subject to worker protection legislation (e.g. EU Chemical Agents Directive) and has residual risk controlled through control measures, which although a last line of defence, may include the use of Personal Protective Equipment (PPE). However, some workers will have limited knowledge and skills to handle hazardous biocidal products – particularly if the use of biocidal products is not routinely required in their workplace (e.g. incidental use of slimicides, insecticides, irregular disinfection and use of products containing preservatives). The exposure conditions of these users might be similar to those of non-professional users. There are also specialised professional users, who will probably have expert knowledge and skills in handling hazardous biocidal products and their pattern of use will show greater frequency and/or duration of use (e.g. pest control operators).


Reference values
This term is used for dose levels which serve as reference for judgment whether a particular exposure scenario can be considered to be without appreciable risk to human health. In general, (toxicological) reference values are established by dividing the dose descriptor (NOAEL/LOAEL) for a critical effect observed in an experimental study by an appropriate overall assessment factor. External reference values are given as concentrations (e. g. in ambient air or of a solution applied to human skin) and refer to both a specific time-frame (short-, medium- or long-term) and route of exposure. In contrast, systemic/internal reference values are given as dose levels on a mg/kg bw basis. They reflect the share of externally applied dose which is systemically available and are thus independent of the rote of application, but are also derived for a specific time-frame. In order to convert systemic/internal reference values into route-specific external ones, the former have to be corrected by the corresponding rate of (dermal, inhalative or oral) absorption, or an estimate thereof.


STOP
The STOP principle gives a hierarchy for the selection of risk mitigation measures at the workplace in the order of priority: substitution, technical measures, organisational measures, personal protection[image: image1.png]
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� Alternatively: Starting point for AEL derivation



� The default value of 100 was included in the TNsG on Annex I inclusion (April 2002) and thus applied in previous evaluations of biocidal active substances. It is also included in the AOEL guidance document in the context of risk assessment of plant protection products under Directive 91/414 as well as in FAO/WHO (JEFCA, JMPR) and U.S EPA evaluations.



� The term AEL resembles the AOEL (Acceptable Operator Exposure Level) used for the purposes of the PPPD. The omission of the term operator underlines that the AEL is an overall reference value for the human population as a whole.



� The Technical Meeting has agreed that the intraspecies factors of 10 for professional users cannot be lowered to 5 and no adjustment is possible.
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		The following four tables summarise the risk characterisation outcome for the Human Health Part of the CARs for Biocides. 

It was agreed at TMI08 that these tables should be included in Doc I and in Doc IIC of the CARs.







Note: The following tables are for internal exposure. In case external reference values are set and used in the risk characterisation, these should be mentioned separately.

Table 1: Professional Users – Primary Exposure

		Exposure Scenario


(indicate duration)

		Estimated Internal Exposure

		Relevant NOAEL/

LOAEL

 [mg/kg


b.w/day] 


&


 Reference Value


e.g: AEL (acute or medium or chronic)

		AF


MOEref

		MOE

		Exposure


/AEL



		

		estimated oral uptake


[mg/kg 

b.w/day]

		estimated inhalation uptake


[mg/kg 

b.w/day]

		estimated dermal uptake [mg/kg b.w/day]

		estimated total uptake [mg/kg 


b.w/day]

		

		

		

		



		Tier 1


(no PPE)

		

		

		

		

		

		

		

		

		



		Tier 2


(Refinement, PPE


or other risk


mitigation measures – 


Specify)

		

		

		

		

		

		

		

		

		





Table 2: Non Professional Users – Primary Exposure


		Exposure Scenario


(indicate duration)

		Estimated Internal Exposure

		Relevant NOAEL/


LOAEL


 [mg/kg 


b.w/day] 


&


 Reference Value


e.g: AEL (acute or medium or chronic)

		AF


MOEref

		MOE

		Exposure


/AEL



		

		estimated oral uptake


[mg/kg 

b.w/day]

		estimated inhalation uptake


[mg/kg 

b.w/day]

		estimated dermal uptake [mg/kg b.w/day]

		estimated total uptake [mg/kg


b.w/day]

		

		

		

		



		Tier 1


(no PPE)

		

		

		

		

		

		

		

		

		



		Tier 2


Refinement


or other risk


mitigation measures – 


Specify)



		

		

		

		

		

		

		

		

		





		Exposure Scenario

(indicate duration)

		Estimated Internal Exposure




		Relevant NOAEL/

LOAEL [mg/kg


b.w/day] 


&


 Reference Value


e.g: AEL (acute or medium or chronic)

		AF


MOEref

		MOE

		Exposure


/AEL



		

		estimated inhalation uptake


[mg/kg 

b.w/day]

		estimated dermal uptake [mg/kg b.w/day]

		estimated oral


 uptake


[mg/kg b.w/day]

		estimated total uptake [mg/kg


b.w/day]

		

		

		

		



		Tier 1 (Worst Case)

		                  Short term Scenario




		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		



		Exposure Scenario


(indicate duration)

		Estimated Internal Exposure




		Relevant NOAEL/


LOAEL [mg/kg


b.w/day] 


&


Reference Value


e.g: AEL (acute or medium or chronic)

		AF


MOEref

		MOE

		Exposure


/AEL



		

		estimated inhalation uptake


[mg/kg 

b.w/day]

		estimated dermal uptake [mg/kg b.w/day]

		estimated oral


 uptake


[mg/kg b.w/day]

		estimated total uptake [mg/kg

b.w/day]

		

		

		

		



		Tier 2 (Refinement - Specify)

		                     Short Term Scenario




		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		





Table 3: Indirect Exposure as a result of use – Secondary Exposure 

		Exposure Scenario


(indicate duration)

		Estimated Internal Exposure




		Relevant NOAEL/


LOAEL [mg/kg


b.w/day] 


&


 Reference Value


e.g: AEL (acute or medium or chronic)

		AF


MOEref

		MOE

		Exposure


/AEL



		

		estimated inhalation uptake


[mg/kg 

b.w/day]

		estimated dermal uptake [mg/kg b.w/day]

		estimated oral


 uptake


[mg/kg b.w/day]

		estimated total uptake [mg/kg


b.w/day]

		

		

		

		



		Tier 1 (Worst Case)

		                    Chronic Scenario

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		



		Exposure Scenario

(indicate duration)

		Estimated Internal Exposure




		Relevant NOAEL/


LOAEL [mg/kg


b.w/day] 


&


 Reference Value


e.g: AEL (acute or medium or chronic)

		AF


MOEref

		MOE

		Exposure


/AEL



		

		estimated inhalation uptake


[mg/kg 

b.w/day]

		estimated dermal uptake [mg/kg b.w/day]

		estimated oral


 uptake


[mg/kg b.w/day]

		estimated total uptake [mg/kg


b.w/day]

		

		

		

		



		Tier 2 (Refinement- Specify)

		                          Chronic Scenario
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Inclusion of active substances in Annex I to Directive 98/8/EC
Template for the Assessment Report



At the 22nd Competent Authorities meeting, it was agreed that the Rapporteur Member State should at the end of the evaluation process prepare a revised Competent Authority report, document I of which would then be referred to as the assessment report.


This template for the assessment report was endorsed at the 24th Competent Authorities meeting.


· The list of end points in appendix I shall be presented as indicated in appendix 6.2 of part I of the TNsG on Dossier Preparation.

· The list of intended use in appendix II can be presented in the form of free text and tables.

· The reference list in appendix III shall be presented as indicated in the proposal made by the UK during the Technical Meeting (TMII06, 19-22 June 2006).

This template should also be used for document I. This would first of all ensure more consistency between CA reports and would secondly make the drafting of assessment reports more straightforward, as they could be directly copied from document I of CA reports. 

Directive 98/8/EC concerning the placing biocidal products on the market


Inclusion of active substances in Annex I or IA to Directive 98/8/EC
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1. STATEMENT OF SUBJECT MATTER AND PURPOSE


1.1. Procedure followed


This assessment report has been established as a result of the evaluation of Active substance name as product-type PT ([full name of product-type]), carried out in the context of the work programme for the review of existing active substances provided for in Article 16(2) of Directive 98/8/EC concerning the placing of biocidal products on the market
, with a view to the possible inclusion of this substance into Annex I or IA to the Directive. 


Active substance name (CAS no. [CAS]) was notified as an existing active substance, by [applicant's name], hereafter referred to as the applicant, in product-type PT. 


Commission Regulation (EC) No 2032/2003 of 4 November 2003
 lays down the detailed rules for the evaluation of dossiers and for the decision-making process in order to include or not an existing active substance into Annex I or IA to the Directive.


In accordance with the provisions of Article 5(2) of that Regulation, Country was designated as Rapporteur Member State to carry out the assessment on the basis of the dossier submitted by the applicant. The deadline for submission of a complete dossier for Active substance name as an active substance in Product Type PT was [date], in accordance with Annex V of Regulation (EC) No 2032/2003.

On [date], RMS competent authorities received a dossier from the applicant. The Rapporteur Member State accepted the dossier as complete for the purpose of the evaluation on [date].


On [date], the Rapporteur Member State submitted, in accordance with the provisions of Article 10(5) and (7) of Regulation (EC) No 2032/2003, to the Commission and the applicant a copy of the evaluation report, hereafter referred to as the competent authority report. The Commission made the report available to all Member States by electronic means on [date]. The competent authority report included a recommendation for the inclusion/non inclusion of Active substance name in Annex I or IA to the Directive for PT PT. 


In accordance with Article 12 of Regulation (EC) No 2032/2003, the Commission made the competent authority report publicly available by electronic means on [date]. This report did not include such information that was to be treated as confidential in accordance with Article 19 of Directive 98/8/EC.

In order to review the competent authority report and the comments received on it, consultations of technical experts from all Member States (peer review) were organised by the Commission. Revisions agreed upon were presented at technical and competent authority meetings and the competent authority report was amended accordingly. 


On the basis of the final competent authority report, the Commission proposed the inclusion of Active substance name in Annex I or IA to Directive 98/8/EC and consulted the Standing Committee on Biocidal Product on date SCB. 


In accordance with Article 11(4) of Regulation (EC) No 2032/2003, the present assessment report contains the conclusions of the Standing Committee on Biocidal Products, as finalised during its meeting held on date SCB.


1.2. Purpose of the assessment report 


This assessment report has been developed and finalised in support of the decision to include Active substance name in Annex I or IA to Directive 98/8/EC for product-type PT. The aim of the assessment report is to facilitate the authorisation [/registration] in Member States of individual biocidal products in product-type PT that contain Active substance name. In their evaluation, Member States shall apply the provisions of Directive 98/8/EC, in particular the provisions of Article 5 as well as the common principles laid down in Annex VI. 


For the implementation of the common principles of Annex VI, the content and conclusions of this assessment report, which is available at the Commission website
, shall be taken into account. 


However, where conclusions of this assessment report are based on data protected under the provisions of Directive 98/8/EC, such conclusions may not be used to the benefit of another applicant, unless access to these data has been granted. 


1.3. Overall conclusion in the context of Directive 98/8/EC 


The overall conclusion from the evaluation is that it may be expected that there are products containing Active substance name for the product-type PT, which will fulfil the requirements laid down in Article 10(1) and (2) of Directive 98/8/EC. This conclusion is however subject to: 


i. compliance with the particular requirements in the following sections of this assessment report, 


ii. the implementation of the provisions of Article 5(1) of Directive 98/8/EC, and 


iii. the common principles laid down in Annex VI to Directive 98/8/EC. 


Furthermore, these conclusions were reached within the framework of the uses that were proposed and supported by the applicant (see Appendix II). Extension of the use pattern beyond those described will require an evaluation at product authorisation level in order to establish whether the proposed extensions of use will satisfy the requirements of Article 5(1) and of the common principles laid down in Annex VI to Directive 98/8/EC.

2. OVERALL SUMMARY AND CONCLUSIONS


2.1. Presentation of the Active Substance 


2.1.1. Identity, Physico-Chemical Properties  & Methods of Analysis

2.1.2. Intended Uses and Efficacy

The assessment of the biocidal activity of the active substance demonstrates that it has a sufficient level of efficacy against the target organism(s) [avoiding unnecessary suffering of target organisms] and the evaluation of the summary data provided in support of the efficacy of the accompanying product, establishes that the product may be expected to be efficacious.

In addition, in order to facilitate the work of Member States in granting or reviewing authorisations, and to apply adequately the provisions of Article 5(1) of Directive 98/8/EC and the common principles laid down in Annex VI of that Directive, the intended uses of the substance, as identified during the evaluation process, are listed in Appendix II.

2.1.3. Classification and Labelling

2.2. Summary of the Risk Assessment

2.2.1. Human Health Risk Assessment

2.2.1.1. Hazard identification


2.2.1.2. Effects assessment


2.2.1.3. Exposure assessment


2.2.1.4. Risk characterisation


2.2.2. Environmental Risk Assessment

2.2.2.1. Fate and distribution in the environment


2.2.2.2. Effects assessment


2.2.2.3. PBT assessment


2.2.2.4. Exposure assessment

2.2.2.5. Risk characterisation

2.2.3. List of endpoints


In order to facilitate the work of Member States in granting or reviewing authorisations, and to apply adequately the provisions of Article 5(1) of Directive 98/8/EC and the common principles laid down in Annex VI of that Directive, the most important endpoints, as identified during the evaluation process, are listed in Appendix I.

3. DECISION

3.1. Background to the Decision

[The rationale for the decision should be outlined concisely describing the relevant conclusions as to the items covered by the overall summary and assessment. The description should be in text form with no further subsections being required.]

3.2. Decision regarding Inclusion in Annex I or IA

The Active substance name shall be included in Annex I or IA to Directive 98/8/EC as an active substance for use in product-type PT (Name of product-type), subject to the following specific provisions:


[Shall match text of the annex I inclusion].

3.3. Elements to be taken into account by Member States when authorising products

[Elements, which were not mentioned under the specific provisions of the decision but which need be taken into account at product authorisation level, should be detailed in this section]

3.4. Requirement for further information


It is considered that the evaluation has shown that sufficient data have been provided to verify the outcome and conclusions, and permit the proposal for the inclusion of Active substance name in Annex I or IA to Directive 98/8/EC. 


[However, if appropriate, it should be indicated whether further tests or studies shall be required and the dates at which these shall be submitted].


3.5. Updating this Assessment Report 


This assessment report may need to be updated periodically in order to take account of scientific developments and results from the examination of any of the information referred to in Articles 7, 10.4 and 14 of Directive 98/8/EC. Such adaptations will be examined and finalised in connection with any amendment of the conditions for the inclusion of Active substance name in Annex I or IA to the Directive.

Appendix I: List of endpoints


Chapter 1:
Identity, Physical and Chemical Properties, Classification and Labelling

		Active substance (ISO Common Name)

		



		Product-type

		





Identity


		Chemical name (IUPAC)

		



		Chemical name (CA)

		



		CAS No

		



		EC No

		



		Other substance No.

		



		Minimum purity of the active substance as manufactured (g/kg or g/l)

		



		Identity of relevant impurities and additives (substances of concern) in the active substance as manufactured (g/kg)

		



		Molecular formula

		



		Molecular mass

		



		Structural formula




		





Physical and chemical properties

		Melting point (state purity)

		



		Boiling point (state purity)

		



		Temperature of decomposition

		



		Appearance (state purity) 

		



		Relative density (state purity) 

		



		Surface tension

		



		Vapour pressure (in Pa, state temperature)

		



		Henry’s law constant (Pa m3 mol -1)

		



		Solubility in water (g/l or mg/l, state temperature)

		pH__5____:



		

		pH__9____:



		

		pH______:



		Solubility in organic solvents (in g/l or mg/l, state temperature)

		



		

		



		Stability in organic solvents used in biocidal products including relevant breakdown products 

		



		

		



		Partition coefficient (log POW) (state temperature)

		pH___5___:



		

		pH___9___:



		

		pH______:



		Hydrolytic stability (DT50) (state pH and temperature)

		pH______:



		

		pH______:



		

		pH______:



		Dissociation constant

		



		UV/VIS absorption (max.) (if absorption > 290 nm state ( at wavelength)

		



		Photostability (DT50) (aqueous, sunlight, state pH)


		



		Quantum yield of direct phototransformation in water at ( > 290 nm

		



		Flammability

		



		Explosive properties

		





Classification and proposed labelling

		with regard to physical/chemical data

		



		with regard to toxicological data

		



		with regard to fate and behaviour data 

		



		with regard to ecotoxicological data

		





Chapter 2:
Methods of Analysis

Analytical methods for the active substance 

		Technical active substance (principle of method) 

		



		Impurities in technical active substance (principle of method)

		





Analytical methods for residues

		Soil (principle of method and LOQ)

		



		Air (principle of method and LOQ)

		



		Water (principle of method and LOQ)

		



		Body fluids and tissues (principle of method and LOQ)

		



		Food/feed of plant origin (principle of method and LOQ for methods for monitoring purposes)

		



		Food/feed of animal origin (principle of method and LOQ for methods for monitoring purposes) 

		





Chapter 3:
Impact on Human Health


		Absorption, distribution, metabolism and excretion in mammals



		Rate and extent of oral absorption:

		



		Rate and extent of dermal absorption:

		



		Distribution:

		



		Potential for accumulation:

		



		Rate and extent of excretion:

		



		Toxicologically significant metabolite(s)

		





		Acute toxicity



		Rat LD50 oral

		



		Rat LD50 dermal

		



		Rat LC50 inhalation

		



		Skin irritation

		



		Eye irritation

		



		Skin sensitization (test method used and result)

		





		Repeated dose toxicity



		Species/ target / critical effect

		



		Lowest relevant oral NOAEL / LOAEL

		



		Lowest relevant dermal NOAEL / LOAEL

		



		Lowest relevant inhalation NOAEL / LOAEL

		





		Genotoxicity

		





		Carcinogenicity



		Species/type of tumour

		



		lowest dose with tumours

		





		Reproductive toxicity



		Species/ Reproduction target / critical effect

		



		Lowest relevant reproductive NOAEL / LOAEL

		



		Species/Developmental target / critical effect

		



		Developmental  toxicity



		Lowest relevant developmental NOAEL / LOAEL

		





		Neurotoxicity / Delayed neurotoxicity



		Species/ target/critical effect

		



		Lowest relevant developmental NOAEL / LOAEL.

		





		Other toxicological studies



		...............................................................................

		





		Medical data



		...............................................................................

		





		Summary

		Value

		Study

		Safety factor



		Non-professional user

		

		

		



		ADI (acceptable daily intake, external long-term reference dose)

		

		

		



		AOEL-S (Operator Exposure)

		

		

		



		ARfD (acute reference dose)

		

		

		



		Professional user

		

		

		



		Reference value for inhalation (proposed OEL)

		

		

		



		Reference value for dermal absorption

		

		

		





		Acceptable exposure scenarios (including method of calculation)



		Professional users

		



		Production of active substance:

		



		Formulation of biocidal product

		



		Intended uses

		



		Secondary exposure

		



		Non-professional users

		



		Indirect exposure as a result of use

		





Chapter 4:
Fate and Behaviour in the Environment


Route and rate of degradation in water

		Hydrolysis of active substance and relevant metabolites (DT50) (state pH and temperature) 

		pH______:



		

		pH______:



		

		pH______:



		Photolytic / photo-oxidative degradation of active substance and resulting relevant metabolites

		



		Readily biodegradable (yes/no)

		



		Biodegradation in seawater

		



		Non-extractable residues

		



		Distribution in water / sediment systems (active substance)

		



		Distribution in water / sediment systems (metabolites)

		





		Route and rate of degradation in soil



		Mineralization (aerobic)

		



		Laboratory studies (range or median, with number of measurements, with regression coefficient)

		DT50lab (20(C, aerobic):



		

		DT90lab (20(C, aerobic):



		

		DT50lab (10(C, aerobic):



		

		DT50lab (20(C, anaerobic):



		

		degradation in the saturated zone:



		Field studies (state location, range or median with number of measurements)

		DT50f:



		

		DT90f:



		Anaerobic degradation

		



		Soil photolysis

		



		Non-extractable residues 

		



		Relevant metabolites - name and/or code, % of applied a.i. (range and maximum)

		



		Soil accumulation and plateau concentration 

		





		Adsorption/desorption



		Ka , Kd

Kaoc , Kdoc

pH dependence (yes / no) (if yes type of


dependence)

		





Fate and behaviour in air


		Direct photolysis in air

		



		Quantum yield of direct photolysis

		



		Photo-oxidative degradation in air

		Latitude: ............. 
Season: ................. 
DT50 ..............



		Volatilization

		





		Monitoring data, if available



		Soil (indicate location and type of study)

		



		Surface water (indicate location and type of study)

		



		Ground water (indicate location and type of study)

		



		Air (indicate location and type of study)

		





Chapter 5:
Effects on Non-target Species

		Toxicity data for aquatic species (most sensitive species of each group) 



		Species

		Time-scale

		Endpoint

		Toxicity



		Fish



		

		

		

		



		Invertebrates



		

		

		

		



		Algae



		

		

		

		



		Microorganisms



		

		

		

		





Effects on earthworms or other soil non-target organisms


		
Acute toxicity to …………………………………..


		



		
Reproductive toxicity to  …………………………


		





Effects on soil micro-organisms


		Nitrogen mineralization

		



		Carbon mineralization

		





Effects on terrestrial vertebrates

		Acute toxicity to mammals

		



		Acute toxicity to birds


		



		Dietary toxicity to birds


		



		Reproductive toxicity to birds


		





Effects on honeybees


		Acute oral toxicity

		



		Acute contact toxicity

		





Effects on other beneficial arthropods


		Acute oral toxicity

		



		Acute contact toxicity

		



		
Acute toxicity to …………………………………..

		





		Bioconcentration



		Bioconcentration factor (BCF)

		



		Depration time
(DT50)



(DT90)

		



		Level of metabolites (%) in organisms accounting for > 10 % of residues

		





Chapter 6:
Other End Points

Appendix II: List of Intended Uses

[In this appendix II, information shall be provided on the intended uses of the active substance (product-type, claim, concentration used, target organisms, categories of users, type of application, etc.). It shall also be clearly indicated whether data were provided and accepted in support of these intended uses.]


Appendix III: List of studies


Data protection is claimed by the applicant in accordance with Article 12.1(c) (i) and (ii) of Council Directive 98/8/EC for all study reports marked “Y” in the “Data Protection Claimed” column of the table below. For studies marked Yes(i) data protection is claimed under Article 12.1(c) (i), for studies marked Yes(ii) data protection is claimed under Article 12.1(c) (ii). These claims are based on information from the applicant. It is assumed that the relevant studies are not already protected in any other Member State of the European Union under existing national rules relating to biocidal products.  It was however not possible to confirm the accuracy of this information.

		Section No / Reference No


		Author(s)


		Year

		Title

Source (where different from company)
Company
Report No.
GLP (where relevant) 


(Un)Published

		Data Protection Claimed (Yes/No)

		Owner



		III-A 6.1/01

		Flucke W, & Thyssen J

		1987

		XXX 1111 / Acute Toxicity Studies.


Organics Inc


Report AT- 414-87
Non-GLP


Unpublished


(A6_AT_acutetox_rat_414_87)

		Yes

		Organics Inc



		(Doc II-A section 3.2,)

		Rensor D

		1979a

		Short-term toxicity study with XXXX


Toxicol. Letters 22: 9-17
Non-GLP


Published

		No

		Organics Inc





� Directive 98/8/EC of the European Parliament and of the Council of 16 February 1998 concerning the placing biocidal products on the market. OJ L 123, 24.4.98, p.1



� Commission Regulation (EC) No 2032/2003 of 4 November 2003 on the second phase of the 10-year work programme referred to in Article 16(2) of Directive 98/8/EC of the European Parliament and of the Council concerning the placing of biocidal products on the market and amending Regulation (EC) No 1896/2000. OJ L 307, 24.11.2003, p. 1



� � HYPERLINK "http://ec.europa.eu/comm/environment/biocides/index.htm" ��http://ec.europa.eu/comm/environment/biocides/index.htm�



� Section Number/Reference Number should refer to the section number in Doc III-A or III-B. If the study is non-key, and hence not summarised in Doc III but mentioned in Doc II, it should be included in the reference list alongside related references and its location in Doc II indicated in brackets. (If there is a need to include a cross-reference to PPP references then an additional column can be inserted).



� Author’s Name should include the author’s surname before initial (s) to enable the column to be sorted alphabetically. If the Human Rights Charter prevents author’s surnames on unpublished references being included in non-confidential documents, then it will be necessary to consider including ‘Unpublished [number/year & letter] ’ in Doc II, and both ‘ Unpublished [number/year & letter]’ and the ‘Authors Name’ in the reference list’. This may necessitate the need for an additional column to state whether a reference is unpublished which can then be sorted.



� Title, Source (where different from company), Company, Report No., GLP (where relevant), (Un)Published  should contain information relevant to each item (ideally on separate lines within the table cell for clarity). If useful, the name of the electronic file containing the specific study/reference could be added in brackets.







� When writing the assessment report, please ensure that the following formatting is respected



Text of the report (other than titles and headings):



Font: Times New Roman, 12 pt, English (U.K.), Justified, Line spacing: single, Space After: 12 pt, Widow/Orphan control



Content of tables of the report:



Font: Times New Roman, 11 pt, English (U.K.), Justified, Line spacing: single,  Widow/Orphan control
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