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Comments to the Proposal for Harmonised Classification and Labelling (CLH report) of Citral (3,7-dimethylocta-2,6-dienal) submitted by the Danish Environmental Protection Agency dated 30 August 2017

IFRA, the International Fragrance Association, would like to comment on the submitted CLH report for Citral [3,7-dimethylocta-2,6-dienal, CAS Registry Number: 5392-40-5, EC Number: 226-394-6], which identifies this substance to be a strong skin sensitizer, that needs to be classified in sub-category 1A. 
IFRA is concerned with certain general assumptions made, and disagrees in particular with the following assumptions:
1. The exposure is low. 
2. Low exposure in combination with high frequencies of skin reactions observed in human diagnostic patch tests and a high number of published cases, is used to justify a subcategorization of 1A
Whilst this document is based around the specific case of Citral, we would like to stress that the underlying criticism is applicable to other skin sensitisers being considered for sub-categorisation 1A based on human patch test data, such as Geraniol (EC n°203-377-1), with a CLH proposal also submitted by the Danish EPA currently under public consultation until December 1st.

1. Comments on exposure considerations
We agree with the submitter that Citral as many other fragrance ingredients is widely used in cosmetic and household cleaning products. Furthermore, exposure occurs via the presence of materials in natural food sources, too. For the specific case of Citral this would be citrus fruits, grapefruit oil and juice, orange oil and juice, tomatoes, celery, apricot oil, verbena oil, and black currants[footnoteRef:1] as well as a wide variety of essential oils as cited in the report.  [1:  NTP TECHNICAL REPORT ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF CITRAL (MICROENCAPSULATED) (CAS NO. 5392-40-5) IN F344/N RATS AND B6C3F1 MICE. January 2003; NTP TR 505; NIH Publication No. 03-4439; U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES; Public Health Service; National Institutes of Health.

] 

According to the CLH report, a frequent/daily exposure is anticipated due to the widespread use and the high tonnage of Citral. However, the submitter estimates the overall exposure to Citral to be relatively low based on the current IFRA Standard limits (up to 5% in rinse-off cosmetic and other consumer products) and on survey information of actual concentrations in various consumer products (generally lower than 0.1% Citral). However, low exposure cannot only be concluded from exposure limits set in certain consumer products, but also the widespread use needs to be considered. Further, for the case of Citral, concentrations of up to 78% in essential oils and up to 26% in air fresheners have been cited from the DK EPA database as well as reference to the SeV report (KEMI 2015) which concludes that higher concentrations are found on the Swedish market. In the submitters exposure considerations, the concentration or dose score has been set to 0 to calculate the additive exposure index justified by the expected and observed concentration <1% Citral in relevant consumer products on the market. The submitter did not justify, why actual and historic exposure with concentrations above 1% Citral still result in a concentration/dose score of 0 instead of 2, which would lead to an additive exposure index of 2+2+2=6 and would define exposure as relatively high.
[bookmark: _Hlk499822091]The presence of an IFRA Standard on Citral, which limits exposure to Citral for consumer products is cited as additional evidence of low exposure. This is of low relevance to the exposure considerations for CLH. The induction of sensitization may have occurred either due to exposure to a non-IFRA regulated source (e.g. aromatherapy/massage/other unregulated exposure) and/or may have occurred prior to the full implementation of the IFRA Standard. 
On June 11, 2006 the International Fragrance Association formally issued quantitative limits on the concentration of Citral in different types of consumer products (IFRA, 2006) which would limit the concentration (w/w) of Citral in consumer products below 1% except for some product categories such as “Mouthwash”, “Hair styling aids”, “Rinse-off cosmetics” and “Household products”. 
Prior to these restrictions, the use of Citral was virtually unrestricted by IFRA. Furthermore, the introduction of these restrictions in June 2006 does not mean that exposure levels to Citral became “relatively low” overnight. When it issued its restrictions on the use of Citral, IFRA set timelines for the implementation of these new restrictions. According to these, fragrance manufacturers were to deliver existing fragrance formulations to manufactures of cosmetics or household products no longer than 24 months later (i.e. after June 11, 2008). Further, as mentioned before, it is not only the use limit per product restriction that might play in a role for concluding low exposure, it is also in how many consumer product types a material is found.
In a recent submission to the European Commission[footnoteRef:2] it was stated “Based on exchange of data with Cosmetics Europe and manufacturers of finished cosmetic products it can be reasonably assumed that the time needed to reach the shelf in a store is about 12 to 18 months. This time would, for example, cover consumer-product testing for safety, stability, consumer acceptance and performance as well as industrial scale-up and placing on the market. An additional time period to consider is that of products remaining on the shelf when no longer compliant with the most recent version of the Standards. The shelf-life of products is variable but the minimum durability of the majority of cosmetic products may be as long as 36 months. How long a cosmetic product might remain in the hands of the final consumers cannot be assessed, despite recommendations on the product package on the life of the product after opening”. This would mean that it may have been as late as the start of 2013 before stocks of the previously unrestricted products were cleared from retail outlets. Consumers may also have taken a year or so before products they have purchased are used up or discarded. [2:  IDEA Supervisory Group (2016). IDEA project final report on the QRA2. Skin Sensitisation Quantitative Risk Assessment for Fragrance Ingredients, September 30, 2016. Submitted to the European Commission.

] 

Hence patients will have been exposed to consumer products containing unrestricted concentrations of Citral, well before and possibly into the year 2013. Furthermore, their contact allergy to Citral may have been induced many years prior to the clinical patch test studies. With this in mind, it is noteworthy therefore that publications reporting a high frequency of reactions in unselected patients and selected patients covered clinical patch test studies that were carried out in periods including up to 2013.

2. Comments on human data 
The dossier submitter further cites human data that would provide substantial evidence of strong sensitizing effects of Citral especially based on numerous diagnostic patch tests. These data would confirm a high frequency of occurrence of skin sensitization in unselected (≥ 1.0% in 5 of 14 patch tests) and selected (≥ 2.0% in 10 of 11 patch tests) dermatitis patients and the number of published cases is well above 100. Such tests are considered by the submitter to be the primary source of clinical information on the occurrence of skin sensitization. 
We disagree with the submitters argumentation. The listed patch tests do not allow to come to a clear conclusion regarding the induction exposure levels and conditions of the patients in the studies showing a high frequency of reactions to Citral. This missing cause relationship between a positive patch test to a material and the exposure conditions leading to sensitization represents a major shortcoming of the clinical patch tests for the use in the classification decision as a category 1A or 1B skin sensitizer. We would like to emphasise that in the CLH report itself it is stated that these patch tests do not provide specific information on the previous exposure regime for these patients, and cannot be used to establish a SCL. Furthermore, relying on a classification decision as a category 1A or 1B skin sensitizer based on equivocal exposure level and conditions, could contradict and hinder ongoing efforts in the development of alternative testing methodologies which can reliably differentiate 1A and 1B skin sensitisers, based on their relative potency. Therefore, it is important to avoid that skin sensitizers are placed into category 1A by virtue of being common rather than potent.
[bookmark: _GoBack]In general, due to the clearly defined induction exposure conditions used in the human repeated insult patch tests and the human maximization tests on volunteers, we consider these studies to be a less variable and more useful source for the classification decision as category 1A or 1B skin sensitizer. 
It is noted by the submitter, that older volunteer studies (6 HRIPT and 14 HMT studies, respectively), do not indicate a high skin sensitization potency of Citral, although original study information is generally not available. The dossier submitter considers these studies as supportive evidence but states a lower relevance for classification. From the CLH report, it appears that the lower relevance is justified by missing robust study information and calculations of the estimated induction concentration are not available. We would like to stress that the absence of this info cannot be used to prove a lower relevance for the classification decision.
It is also possible that patients presenting for diagnostic patch testing (although definitely shown to have a contact allergy to Citral) may have suffered dermatitis due to another allergen (as witnessed by the multiple positive patch test reactions experienced by some dermatitis patients indicating the presence of an allergy to Citral but not necessarily its causative role in the case of dermatitis). They may have acquired their allergy to Citral many years previous to their visit to the dermatologist’s clinic without actually expressing the clinical signs of contact dermatitis due to Citral[footnoteRef:3]. [3:  Hostynek, J.J. and Maibach, H.I. (2004). Thresholds of elicitation depend on induction conditions. Could low level exposure induce sub-clinical allergic states that are only elicited under the severe conditions of clinical diagnosis? Food Chem. Toxicol., 42: 1859-1865.
] 

It is not possible to come to a clear decision regarding the induction exposure levels of the patients in the studies showing a high frequency of reactions to Citral. This represents a major shortcoming of the clinical patch tests when using it for the classification decision as category 1A or 1B skin sensitizer.  
Overall, the diagnostic patch tests that showed sufficiently high frequencies of positive reactions in accordance with recent guidelines have failed to show “good quality evidence” that exposure levels were sufficiently low to justify classification in sub-category 1A in accordance with the criteria set by the European Chemicals Agency clarifying Regulation (EC no. 1272/2008) on the classification and labelling of hazardous substances[footnoteRef:4]. [4:  Guidance on the Application of the CLP Criteria. Guidance to Regulation (EC) No 1272/2008 on classification, labelling and packaging (CLP) of substances and mixtures. Version 5.0. https://echa.europa.eu/documents/10162/13562/clp_en.pdf] 


Conclusion on classification and labelling for skin sensitisation
As pointed out using the example of Citral, we have a general concern to the approach taken in concluding classification of a material as a strong skin sensitizer in sub-category 1A. As explained above, from our point of view, it cannot be concluded that a) exposure is low, b) today’s exposure situation would lead to same number of published cases of skin sensitization and c) if the estimated low exposure preceded the frequencies of skin sensitization observed in the patch tests. Since this causality cannot be demonstrated, the approach taken by the submitter is to be questioned.
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