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1 IDENTITY OF THE SUBSTANCE

11

Name and other identifiers of the substance

Table 1: Substance identity and information related to molecular and structural formula of

the substance

Name(s) in the IUPAC nomenclature or other
international chemical name(s)

1,3-diphenylguanidine

Other names (usual name, trade name, abbreviation)

Guanidine, N,N'-diphenyl-, dpg, diphenylguanidine,
ekaland dpg, denax, vulkacit d, dfg, n,n'-diphenylguanidin,
mixland+ dpg, , sym-diphenylguanidine, vulkazit, , denax
dpg, n,n-diphenylguanidine, guanidine, 1,3-diphenyl-,
rubator dpg, alchem dpg, melaniline, 1,3-diphenylguanide
dpg, 1,3-difenilguanidina, kumac d, ekaland dpg c, 1,3-di-
o-phenylguanidine, guanidine, 1,3-diphenyl ; melaniline,
soxinol d

ISO common name (if available and appropriate)

EC number (if available and appropriate)

203-002-1

EC name (if available and appropriate)

1,3-diphenylguanidine.

CAS number (if available) 102-06-7
Other identity code (if available) -
Molecular formula Ci3Hi3Ns

Structural formula

Phw_
"NH

NH \\‘N H

Ph

SMILES notation (if available)

N=C(Nclccccel)Nc2cceee?

Molecular weight or molecular weight range

211 g/mol

Information on optical activity and typical ratio of
(stereo) isomers (if applicable and appropriate)

Description of the manufacturing process and identity
of the source (for UVCB substances only)

Degree of purity (%) (if relevant for the entry in Annex
V1)

98-100%
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1.2

Composition of the substance

Table 2: Constituents (non-confidential information)

Constituent
(Name and
identifier)

numerical

Concentration range (%
wiw minimum and
maximum in multi-
constituent substances)

Current CLH in
Annex VI Table 3.1
(CLP)

Current self-
classification and
labelling (CLP) — January
2022

1,3-diphenylguanidine

Mono-constituent

Repr. 2 - H361f ***
Acute Tox. 4 * - H302
Eye Irrit. 2 - H319
STOT SE 3 - H335
Skin Irrit. 2 - H315

Aquatic Chronic 2 - H411

Acute Tox. 3 - H301
Acute Tox. 4 - H302

Skin Irrit. 2 - H315

Eye Irrit. 2 - H319

Eye Dam. 1 - H318
STOT SE 3 - H335

Repr. 1B — H360FD
Repr. 2 - H361f

Aquatic Chronic 2 - H411

Aguatic Chronic 3 - H412

The impurities do not have an impact on classification.
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2 PROPOSED HARMONISED CLASSIFICATION AND LABELLING

2.1 Proposed harmonised classification and labelling according to the CLP criteria

Table 3: Proposed harmonised classification and labelling according to the CLP criteria

Classification Labelling
International Pictoaram suool Specific
Index No Chemical EC No CAS No |Hazard Class Hazard Sj %al ' Hazard Hgffrd Conc. Limits, | Notes
Identification and Category | statement g d statement M-factors
Code(s) Code(s) wor Code(s) | Statement
Code(s) Code(s)
Repr. 2 H361f *** H361f ***
Acute Tox. 4 * |H302 H302
Eye Irrit. 2 H319 GHS08 H319
Current 612-149- _ . STOTSE3  |H335 GHS07 H335
Annex VI 00-4 1,3-diphenylguanidine | 203-002-1 | 102-06-7 |Skin Irrit. 2 H315 GHS09 H315
entry Aquatic H411 Wng H411
Chronic 2
Retain Retain . Modify
Eve Irrit. 2 H315 Retain H360 FD
GHS 08 H301
Modify Modify GHS 07 H318
Repr. 1B H360 FD " H317
. Acute Tox. 3 |H301 A H412
Dos§|er 612-149- _ o Eye Dam. 1 H318 GHS 06 Oral: ATE=110
submitters 00-4 1,3-diphenylguanidine | 203-002-1 | 102-06-7 Aquatic chronic | H412 GHS 05 Add mg/kg
proposal
3 di H317
Add Modify H373
Add H317 Dor (nervous
Skin Sens. 1A | H373 (nervous system)
STOTRE2  |system) Remove
GHS 09
Resulting Repr. 1B H360 FD GHS 08 H360 FD ] _
Anex VI | o e Acute Tox.3 | H301 GHS06  |H301 Oray ATE=LL0
entry if 004 1,3-diphenylguanidine | 203-002-1 | 102-06-7 [STOTSE3  [H335 GHS 05 H335 g/kg
agreed by STOT RE 2 H373 (nervous | GHS 07 H373
RAC and Skin Irrit. 2 system) Dar H315
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COM Eye Dam. 1 H315 H318
Skin Sens. 1A |H318 H317
Aquatic chronic | H317 H412
3 H412
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Table 4: Reason for not proposing harmonised classification and status under public

consultation

Hazard class

Reason for no classification

Within the scope of public
consultation

Hazard class not assessed in this dossier

Explosives No
Flammable gases (including | Hazard class not assessed in this dossier No
chemically unstable gases)

Oxidising gases Hazard class not assessed in this dossier No
Gases under pressure Hazard class not assessed in this dossier No
Flammable liquids Hazard class not assessed in this dossier No
Flammable solids Hazard class not assessed in this dossier No
Self-reactive substances Hazard class not assessed in this dossier No
Pyrophoric liquids Hazard class not assessed in this dossier No
Pyrophoric solids Hazard class not assessed in this dossier No
Self-heating substances Hazard class not assessed in this dossier No
Substances which in contact | Hazard class not assessed in this dossier No
with water emit flammable

gases

Oxidising liquids Hazard class not assessed in this dossier No
Oxidising solids Hazard class not assessed in this dossier No
Organic peroxides Hazard class not assessed in this dossier No
Corrosive to metals Hazard class not assessed in this dossier No
Acute toxicity via oral route Harmonised classification proposed Yes
Acute toxicity via dermal route | Hazard class not assessed in this dossier No
Acute toxicity via inhalation | Hazard class not assessed in this dossier No
route

Skin corrosion/irritation Hazard class not assessed in this dossier No
_SEI’-'IOU_S eye damage/eye Harmonised classification proposed Yes
irritation

Respiratory sensitisation Hazard class not assessed in this dossier No
Skin sensitisation Harmonised classification proposed Yes
Germ cell mutagenicity Hazard class not assessed in this dossier No
Carcinogenicity Hazard class not assessed in this dossier No
Reproductive toxicity Harmonised classification proposed Yes
S_pecmc target organ toxicity- Hazard class not assessed in this dossier No
single exposure

Specific target organ toxicity- | Harmonised classification proposed Yes
repeated exposure

Aspiration hazard Hazard class not assessed in this dossier No
Haz_ardous to the aquatic Harmonised classification proposed Yes
environment

Hazardous to the ozone layer Hazard class not assessed in this dossier No
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3 HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLING

1,3-diphenylguanidine (DPG) was introduced in the Annex | by Commission Directive 98/98/ EC of 15 December 1998
adapting to technical progress for the 25 time Council Directive 67/548/EEC. The classification was agreed by the
commission Working group on the classification and labelling of Dangerous Substance (TC C&L) in 1997
(ECBI/32/97). The precise basis for this classification is not available.

The current harmonised classification (CLPOO) is:
e Acute Tox. 4* - H302

Skin Irrit. 2 — H315

Eye Irrit. 2 - H319

STOT SE 3 -H335

Agquatic chronic 2 — H411

Repr. 2 — H361f***

4 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LEVEL

The available data on 1,3-diphenylguanidine, as presented in this report, support the following changes / added
classifications with:

Repr 1B — H361FD instead of Repr. Cat. 2; H361f***
0 There is no requirement for justification for this hazard class.

- Acute Tox. 3 — H301 instead of Acute Tox. 4* — H302 (Xn, R22)

0 Reason for a need for action at Community level: Change in existing entry due to changes in the
criteria (minimal classification). Moreover, differences in self-classification are noted despite
harmonized classification exists for this hazard class (about 30% of notifications for Acute Tox. 3 and
70% for Acute Tox 4).

- Eye Dam.l - H318 instead of Eye Irrit. 2 - H319
0 Reason for a need for action at Community level: Change in existing entry due to new
interpretation/evaluation of existing data

- Agquatic chronic 3 instead of Aquatic chronic 2
0 Reason for a need for action at Community level: change in existing entry due to new data.

- Skin Sens. 1 - H317
o0 Reason for a need for action at Community level: Disagreement of DS with current self-classification.
There is no harmonized or notified classification for this hazard class although human data justify
classification as Skin Sens. 1.

- STOTRE2
0 Reason for a need for action at Community level: Disagreement of DS with current self-classification.
There is no harmonized or notified classification for this hazard class although experiment data justify
classification as STOT RE 2.

The need for updating the harmonized classification is also highlighted in the French Substance Evaluation (SEv)
Conclusion document on DPG (Anses, 2020).

5 IDENTIFIED USES

DPG is a synthesis intermediate mainly used in the manufacture of rubber as a vulcanizing agent and vulcanizing
accelerator.

Table 5: Summary of DPG uses (Anses, 2020)



CLH REPORT FOR 1,3-DIPHENYLGUANIDINE

Manufacture Manufacture of substances, production of tyres

Formulation and re-packing Masterbatch production,

Formulation of powder and repacking,

End of life Tyre : Grinding, devulcanization/reclaim, Pyrolysis,
coarse shredding, energy recovery; electric arc furnace

Uses at industrial sites Manufacture of tyres, of general Rubber goods (GRG), use in
polymers and as processing aids, use in lubricants

Uses by professional workers Handling of tyres and technical rubber goods
Use in lubricants
Use in formulations (coating, adhesives, binders, sealants)

Consumer uses Use of tyres and general rubber goods

Avrticle service life Usage of tyres (consumers)
End of Life Tyre

6 DATA SOURCES

All the data available in the registration dossier (last modification taken in account: 30/09/2021) and study reports
provided by the registrants have been used in the CLH report.

A bibliographic search was performed based on pubmed, scopus and winley databases. For skin sensitization, a generic
search was carried out with the terms “1,3-diphenylguanidine OR DPG OR diphenylguanidine”. The date of the
requests was 05/03/2022. For reproductive toxicity, the following keywords were added “fertility”, “toxic to
reproduction” and “reproduction”. The date of the requests was 06/04/2022. For neurotoxicity, the following keywords

were added “neurotoxicity”, “neurotoxic”, “neuro”. The date of the requests was 08/09/2022.

The time frame selected for the publication search was from 01/2017 to 03/2022. The data published before 2017 had
already been collected and analyzed during the evaluation of the substance by France (Anses, 2020). These data were
also used in the CLH report.

7 PHYSICOCHEMICAL PROPERTIES
Table 6: Summary of physicochemical properties

Comment (e.g. measured or

Property Value Reference estimated)
Appearance: solid Visual descriotion of the subst
_ . colour white to pale isual description of the substance
Physical state at 20°C and P Anses, 2020 consistent with other handbook and

101,3 kPa pink

Odour: slight odour literature data.

Obtained by the differential scanning
calorimetry method.

. . . 149°C . . . .
Melting/freezing point Anses, 2020 This value is consistent with the value
of 150°C found in the peer review
Handbook Merck Index 14th Ed. and
CRC Handbook 86th Edition

Obtained by the differential scanning
calorimetry method.

Boiling point > 250°C Anses, 2020
The boiling point values report that
the substance decomposes before
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Property

Value

Reference

Comment (e.g. measured or
estimated)

boiling (at approximately 170°C)

Relative density

1.13 g/cm?®

Anses, 2020

The pycnometer method gives a tap
density of the substance of
0,348g/cm?.

Value found in a peer review
handbook (Merck Index 14th) gives a
pour density of 1.13g/cm? at 20°C.

Vapour pressure

3.7%10'1° Pa at 25°C

Anses, 2020

Effusion method

Surface tension

58.8 mN/m at 20°C

Anses, 2020

DPG is a surface active substance.

Water solubility

475 mg/L at pH 7 and
325 mg/L at pH 11

Anses, 2020

Water solubility is determined by
flask method

Partition coefficient
octanol/water

n_

Not relevant

Anses, 2020

- Log Kow = 2.42 at pH11 by OECD
107 method

- Log Kow > 6.2 at pH 9.3 and log
Kow =4 at pH 7.01 by OECD 117
method

- Log Kow = 2.89 by KOWWIN

The active substance is considered as
a slightly surface active substance.
Moreover, it has a pka = 10.1 which
implies that the substance is in
ionised state at environment pH.

As the OECD 107 method for the
determination of partition coefficient
is not adapted for ionised or/and
surface active substance, the log Kow
performed at environmental pH
cannot be taken into account.

Flash point

Not relevant

Anses, 2020

The flash point is only a relevant
property for liquid at room
temperature

Flammability

Not flammable

Anses, 2020

Study performed in accordance with
EEC A 10 method. Two preliminary
tests are performed, no main test is
made. DPG is not considered as
highly flammable.

Explosive properties

Non explosive

Anses, 2020

According to theoretical
considerations based on chemical
structure, DPG has not explosive
properties.

Self-ignition temperature

Not auto-inflammable at
ambient temperature

Anses, 2020

The substance has a melting point
<160°C, therefore the
autoflammability test is not required
according to R.7.1.12.1 of the
REACH guidance.

Oxidising properties

Not oxidizing

Anses, 2020

According to theoretical
considerations based on chemical
structure, DPG has not oxidizing
properties.

Granulometry

10 pm to 10 mm
(average 26 um)

Anses, 2020

Weight of balance approach has been
used to determine the particle size
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Comment (e.g. measured or

Property Value Reference estimated)

distribution of the substance.

Stability in organic solvents
and identity of relevant | Not relevant Anses, 2020
degradation products

Publication and review article

Dissociation constant pKa=10.1 at 20°C Anses, 2020 indicate a constant of dissociation of
10.1 at 20°C
Viscosity No applicable Anses, 2020 The substance is a solid

8 EVALUATION OF PHYSICAL HAZARDS
Not assessed in this CLH proposal.

9 TOXICOKINETICS (ABSORPTION, METABOLISM, DISTRIBUTION AND
ELIMINATION)

9.1 Short summary and overall relevance of the provided toxicokinetic information on the
proposed classification(s)

According to the French SEv conclusion document (Anses, 2020), the data investigating the toxicokinetics of DPG
suggest that the substance is readily absorbed from the gastrointestinal tract of rats. According to loannou & Matthews
(1984), the substance is distributed quickly to all tissues examined, metabolized into three major and two minor
metabolites (not identified). Most of the dose of DPG was excreted in the urine and feces at approximately equal
amounts within 24 hour after oral or intravenous administration. Greater than 99% of the DPG dose was cleared into the
urine and feces within 3 days after administration.

Slower clearance of a minor metabolite was observed in liver, but the significance of this observation is unknown.

A study conducted by Shah et al. (1985) demonstrated that DPG is slowly absorbed after dermal application to rats
(around 10 % in rats within 5 days).

10 EVALUATION OF HEALTH HAZARDS

Acute toxicity

10.1Acute toxicity - oral route
Table 7: Summary table of animal studies on acute oral toxicity
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Method,  guideline, | Species, strain, sex, | Test Dose levels, Value Reference
deviations if any no/group substance duration of LDso
exposure
OECD Guideline 401 | Rats, Crj:CD(SD)IGS, | DPG 0, 50, 65, 85, Males: Unpublished
(Acute Oral Toxicity) | both sexes Purity: rlnlO/k zr\:\(lj 43| | beg =111 stuzjzyz) (r)eor;ort
GLP 6 weeks of age 99.9% 9/kg (95% ClI: 86-
Gavage 5 rats/sex/dose Slng_le_ _ oral | 161) mg/kg bw [ Please see
administration annex | for
Observation Females: more details
Vehicle : Corn oil period: 14 days '
LD50 = 107
(95% ClI: 70-
Reliability : 1 177) mg/kg bw
Key study Acute Tox. 3
Equivalent to OECD |Rats,  Sprague-Dawley, | Soxinol D100, 130, 170, Males: Unpublished
Guideline 401 (Acute | both sexes (DPG) 220, 284, 385, LD50 = 460 study report
Oral Toxicity) 7 weeks of age Purity  not 500, ' 650, 845, (95% CI : 320- (1977a)
Not GLP specified 1000 mg/kg bw 662) mg/kg bw
10 rats/sex/dose Please see
Gavage annex | for
Vehicle : Corn oil Ob;erv.atlon Females: more details
period : 14 days
Reliability : 3 LD50 = 384
(95% CI : 309-
(no data on body
weights, purity not 477) mglkg bw
specified, contradictory
results between the
mortality  table  of Acute Tox. 4
females presented in
annex | and the LD50
calculated)
No guideline | Mice, ddY, both sexes DPG 6 increasing dose Males: Hasegawa R
followed 5 weeks of age Composition levels LD50 =150 etal.
Not GLP . /purity  not| No more mg/kg bw (1989)
10 animals / dose specified precisions.
Oral route
Vehicle : olive oil Females:
Observation _
period: 14 days Lrlr?sl(l);k?v%/l
Reliability: 3 9kg
(doses not specified,
purity not specified) Acute Tox. 3
No guideline followed |[Rats,  Sprague-Dawley, | DPG 251, 316, 398, Males/females | Unpublished
Not GLP both sexes Composition g\(/)vl 631 mg/kg LD50 = study report
/purity  not 350 mg/kg bw (1977b)
Gavage A
. specified
Vehicle: Corn oil 5 animals _ Please see
' (2 or 3 males and females Observation Acute Tox. 4 annex | for
) per dose period: 14 days ' more details

Reliability: 3

(no data on protocol,
test conditions,
statistical test)
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Method,  guideline, | Species, strain, sex, | Test Dose levels, Value Reference
deviations if any no/group substance duration of LDso
exposure
No guideline followed | Rats, strain not specified, | DPG No data LD50 =500 Dieke SH et
Not GLP sex not specified Composition mg/kg bw al.
Oral route 7 animals per dose éplégitf);ed not (1947)
L P Acute Tox. 4
Vehicle: propylene
glycol
Reliability: 3 (data
not sufficient for
independent
interpretation)
No guideline | Mice, strains not | DPG No data LD50 = Arkhangel'sk
followed specified, sex not . 290 mg/kg bw | aya LN etal.
specified Corr_nposmon
Not GLP /purity  not Acute Tox. 3 | (1964, 1963
Oral route specified and 1968)
Vehicle: not specified
Reliability: 3 (data not
sufficient for
independent
interpretation)
No guideline | (1) Rats, strain not DPG No data (1) Rats: LD50 | Vlasyuk MG
followed specified, sex not . = 323 mg/kg bw et al.
specified Corr_nposmon
Not GLP /purity  not Acute Tox. 4 (1978)
(2) Mice, strain not specified .
Oral route specified, sex not (nggfl)'ie'
specified 258 mg/kg bw
Reliability: 3 (data not | (3) Rabbits, strain not
sufficient for | specified, sex not Acute Tox. 3
independent specified (3) Rabbits:
interpretation) No data on the number of IZ_ZSSr?I 7k bw
animal per dose 9’kg
Acute Tox. 3
No guideline followed |Rats,  Sprague-Dawley, | DPG 700, 800, 900, Males/females | Unpublished
Not GLP both sexes Composition 1000 mg/kg bw LD50 = study report
Gavage . é?)légff);ed not - 850 mg/kg bw (1954)
Vehicle: CMC 5-6 animals Observation Acute Tox. 4
' (2 or 3 males and females period: probably N
(carboxymethyl ) per dose 24h Cited in
cellulose) P OECD SIDS
(2002)
Reliability: 4
(secondary literature)
No guideline | Mice, strains not | DPG No data LD50 = McCormick
followed specified, sex not . 520 mg/kg bw WE et al.
specified Composmon
Not GLP /purity  not Acute Tox. 4 (1971)

11
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Method,  guideline, | Species, strain, sex, | Test Dose levels, Value Reference
deviations if any no/group substance duration of LDso
exposure
Reliability 4 specified
(secondary literature)

10.1.1  Short summary and overall relevance of the provided information on acute oral
toxicity

No human data are available.

Numerous studies on the acute oral toxicity of DPG have been carried out in various species. Only one study in rats is
considered acceptable.

In a study conducted according to OECD TG 401, DPG was administrated by gavage to groups of five males and five
female rats (Crj:CD(SD)IGS), at the concentrations of 50, 65, 85, 110 and 143 mg/kg bw. The animals were
subsequently observed for 14 days. No mortalities were noted at the doses of 50 mg/kg bw in males and females and at
65 mg/kg bw in males. 1/5 females died at 65 mg/kg bw, 2/5 males and 2/5 females died at 85 mg/kg bw, 3/5 males and
3/5 females died at 110 mg/kg bw, and 3/5 males and 3/5 females died at 143 mg/kg bw. Most of the deaths occurred
one to three hours after administration. The LD50 (95% confidence interval) established was 111 (CI195%: 86-161)
mg/kg bw for the males and 107 (C195%: 78-177) mg/kg bw for the females according to the Probit method. The study
is considered fully reliable by DS and rated as a key study (unpublished study report, 2000).

Other studies available are of lower quality or are not considered acceptable due to missing information. The LD50 in
the other rats studies were in the range between 323 and 850 mg/kg bw (Unpublished study report, 1977a, unpublished
study report (1977b), Dieke SH et al. (1947), Arkhangel'skaya LN et al. (1963 and 1968), Vlasyuk MG et al. (1978),
unpublished study report (1954) Cited in OECD SIDS (2002)) and the LD50 in the acute mice studies was reported to
be between 150 and 520 mg/kg bw (Hasegawa R et al. (1989), Arkhangel'skaya LN et al. (1964, 1963 and 1968),
Vlasyuk MG et al. (1978), McCormick WE et al. (1971)). One study conducted in the rabbits, established a LD50 of
246 mg/kg bw (Vlasyuk MG et al.(1978)).

10.1.2  Comparison with the CLP criteria

According to the CLP Regulation (EC) No 1272/2008, classification for acute oral toxicity is required for substances
with ATE (acute toxicity estimate), based on LDsg, below 2000 mg/kg bw.

Exposure Route Category 1 Category 2 Category 3 Category 4

Oral route (mg/kg bw) ATE<S 5<ATE<S50 50 <ATE <300 300 < ATE <2000

The studies available lead to several LD50, but in their entirety, the results are consistent. According to the Guidance on
the application of CLP criteria 3.1.2.3.2 “In general, classification is based on the lowest ATE value available i.e. the
lowest ATE in the most sensitive appropriate species tested. However, expert judgement may allow another ATE value
to be used in preference, provided this can be supported by a robust justification”

The lowest LD50 was obtained in the most recent and well-conducted study in rats with a LD50 of 107 mg/kg in
females within the range of Acute Tox. 3 criteria (50-300 mg/kg bw) (Unpublished study report, 2000). The LD50
obtained in two studies although with some limitations in mice also support a classification in this category (LD50 <
300 mg/kg bw). There is no indication that sex greatly influence the toxicity of DPG.

Difference in purity of the test material and strain may explain the differences in results in the rat studies but data on
purity and strain are lacking in some studies to make a firm conclusion.

Overall, based on the CLP criteria, DPG should be classified as Acute Tox. 3 (H301). It is proposed to assign an ATE
of 110 mg/kg bw for acute oral toxicity based on the most reliable and most recent study which was associated with the
lowest LD50.

10.1.3  Conclusion on classification and labelling for acute oral toxicity

Regarding the data available, a classification to Category 3 H301: Toxic if swallowed is warranted with an ATE of
110 mg/kg bw.

12
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10.2 Acute toxicity - dermal route

Not assessed in this dossier.

10.3 Acute toxicity - inhalation route

Not assessed in this dossier.

10.4Skin corrosion/irritation

Not assessed in this dossier.

10.5Serious eye damage/eye irritation

Table 8: Summary table of animal studies on serious eye damage/eye irritation

Method, Species, Test Dose levels Results Reference
guideline, strain, sex, |substance |duration of | - Observations and time point of
deviations  if | no/group exposure onset
any - Mean scores/animal
- Reversibility
Similar to | Rabbits, Soxinol D | Application: 0.1|Observations conducted at 1, 24, 48, | Unpublished
OECD TG 405 | New (DPG) g of the test|72 hours after the administration for| study report,
(for the | Zealand No vehicle substance on the | the washed group, and 96 h, 1, 2, 3, 4, 1988
unwashed White conjunctival sac |5, 6 weeks for the unwashed group.
group) o Purity: of the one side of ] .
aLp . 6 rabbits: 99.6% lower eyelid. Unwashed group : 3 animals
- -unwashed Mean scores (24h, 48h, 72h) in 3

specified ; . )

group: 2 animals:

;nales, ! Corneal opacity: 2, 2, 2

e emale

Reliability: 2 Iritis 1. 1. 1
(Individual -washed T
scores not | group: 1 Conjunctival redness: 2, 2, 2
provided) male, 2 Conjunctival chemosis:

females
Key study

- at 24h: score 3 in 1 animal and
score 2 in 2 animals

- at 48h and at 72h score 2 in 2
animals and score 1 in 1 animal

Conjunctival discharge:

-At 24h: score 1 in 1 animals, score 2
in 2 animals.

-At 48h: score 2 in all animals.

-At 72h: score 1 in 2 animals, score 2
in 1 animal.

Local reactions at the conjunctivae
disappeared by 3 weeks and iris
congestion by 4 weeks.

Corneal opacity at week 3: grade 3

6 weeks after administration: cornea
opacity still observed (grade 1).

Arterialisations of the cornea surface
were observed.

Washed group not described as not
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relevant for classification
No  guideline | Rabbits, DPG Control not | Observation period: 1, 24, 48, 72, 120 | Unpublished
followed New . specified and 168 hours and up to 21 days. study report,
. Zealand Purlt_y: not 1977a
Draize test albino specified 100 mg of test|24h after exposure:
Not GLP 6 animals substance applied Very slight to slight corneal cloudi-
e . The test | ness, iris showed little or no reac-
Reliability: 3 No vehicle . . .
substance  was | tion to light, severe erythema (necrosis
(not acceptable inced liah q g
for not rinced. ), slight to moderate edema,
classification copious discharge containing
UFDOSES: whitish exudate (with blood in 3
PUrposes. instances).
scores not
comparable to Gradual improvement until 14 days
CI?SS'.f ication 14 days after exposure: Effects were
criteria) YN .
not fully reversible in 2 animals.
21 days after exposure:
All scored zero.
No  guideline | Rabbits, DPG Control not [ Observation period: 1, 24, 48, 72, 120 | Unpublished
followed New oo required. and 168 h study report,
Purity: not
. Zealand 2 . 1977b
Draize test white specified 20 mg of | 24h after exposure:
Not GLP . subs_tance Acreas of barely perceptible corneal
6 animals applied. . o
e . dullness, the reaction of the iris to the
Reliability: 3 No vehicle - -
The test | light was sluggish, severe erythema,
(not acceptable b light ed . disch
for substance  was | very slight edema, copious discharge
A not rinsed. containing slight whitish exudate
classification
purposes: score Effects reversible by 168h
not comparable
to classification
criteria, 0.02 g
tested instead
of 0.1 g
recommended)

10.5.1  Short summary and overall relevance of the provided information on serious eye
damage/eye irritation

Three studies assessing the eye irritation potential of DPG in New Zealand white rabbits are available. No OECD
guidelines are followed in the studies and the studies are not GLP compliant or GLP status is not specified.

In the first study, 6 rabbits were separated in two groups: 3 animals in the washed group and three animals in the
unwashed group (Unpublished study report, 1988). The washed group is not detailed further as not relevant for
classification (but details are provided in Annex I). In the unwashed group, 0.1 g of DPG was applied on the
conjunctival sac of the one side of lower eyelid. The eyes with administration of DPG were not washed and the other
eyes were treated as control. Observations were conducted at 1, 24, 48, 72 hours and another 96 hours, 1, 2, 3, 4,5, 6
weeks after the administration. Local reactions were numerically recorded following the Draize standards. Given the
protocol is close to OECD TG 405 and well described, this study is considered as acceptable and as a key study for
classification purpose.

At 24h after administration, all animals presented corneal opacity (grade 2), iris congestion (grade 1), conjunctiva
redness (grade 2), conjunctiva chemosis (grade 2 in two animals, grade 3 in one animal), conjunctiva discharge (grade 1
in one animal, grade 2 in two animals). At 48h after administration, all animals presented corneal opacity (grade 2), iris
congestion (grade 1), conjunctiva redness (grade 2), conjunctiva chemosis (grade 1 in one aminal, grade 2 in two
animals), conjunctiva discharge (grade 2). At 72h after administration, all animals presented corneal opacity (grade 2),
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iris congestion (grade 1), conjunctiva redness (grade 2), conjunctiva chemosis (grade 1 in one animal, grade 2 in two
animals), conjunctiva discharge (grade 1 in two animals, grade 2 in one animal).

After 3 weeks, iris congestion was still seen in one animal (grade 1). All animals displayed corneal opacity until the end
of the study. Arterialisations of the cornea surface were observed in all animals from 1 week until the end of the study.
Therefore, the effects were not fully reversible at 21 days post-exposure.

The two remaining studies are considering as supportive evidence as the protocol is not clearly provided. DPG was
administrated to New Zealand White rabbits at the doses of 20 mg (Confidential, 1977b) and 100 mg (Confidential,
1977a). Animals clearly displayed irritation reactions that were fully reversible within 168 hours (Confidential, 1977b)
or 21 days (Confidential, 1977a).

10.5.2  Comparison with the CLP criteria

According to table 3.3.1 of the CLP regulation, criteria to classify a substance for irreversible effects on the eye
(category 1) are the following:

A substance that produces:

(a) in at least one animal effects on the cornea, iris or conjunctiva that are not expected to reverse or have not fully
reversed within an observation period of normally 21 days; and/or

(b) in at least 2 of 3 tested animals, a positive response of:
(i) corneal opacity > 3 and/or
(i) iritis > 1,5
calculated as the mean scores following grading at 24, 48 and 72 hours after installation of the test material.

According to table 3.3.2 of the CLP regulation, criteria to classify a substance that have the potential to induce
reversible eye irritation (category 2) are the following:

Substances that produce in at least in 2 of 3 tested animals, a positive response of:

(a) corneal opacity > 1 and/or

(b) iritis > 1, and/or

(c) conjunctival redness > 2 and/or

(d) conjunctival oedema (chemosis) > 2

calculated as the mean scores following grading at 24, 48 and 72 hours after installation of the test material, and which
fully reverses within an observation period of 21 days

In the key study (Unpublished study report, 1988), the mean scores at 24, 48 and 72 hours are the following:
- Corneal opacity: all 3 animals with a score of 2 [do not fulfil criteria for Eye. Dam. 1 but fulfils Eye Irrit. 2]
- lritis: all 3 animals with a score of 1 [do not fulfil criteria for Eye. Dam. 1 but fulfils Eye Irrit. 2]

- Conjunctival redness: all 3 animals with a score of 2 [do not fulfil criteria for Eye. Dam. 1, but fulfilled Eye.
Irrit. 2]

- Conjunctiva chemosis: at 24h: score 3 in 1 animal and score 2 in 2 animals, at 48h and at 72h score 2 in 2
animals and score 1 in 1 animal [not comparable with CLP criteria, in the absence of individual data]

Corneal opacity as well as arterialisations of the cornea surface were observed in all three animals beyond 21 days and
up to the end of the observation period at 6 weeks.

Even if the mean scores only fulfil classification criteria as Eye Irrit. 2 as the effects observed were not fully reversible
within 21 days, it can be concluded that DPG meets the classification criteria for Eye Dam. Category 1, serious eye
damage.

10.5.3  Conclusion on classification and labelling for serious eye damage/eye irritation
Classification of DPG as Eye Dam. 1; H318, is warranted.

10.6 Respiratory sensitisation

Not assessed in this dossier.
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10.7 Skin sensitisation

Table 9: Summary table of animal studies on skin sensitisation

Method, Species, Test Dose levels Results Reference
guideline, strain, sex, | substance, |duration of exposure
deviations if | no/group
any
OECD Guinea pig, | DPG Day 1: Intradermal injection No clinical signs| Unpublished
E%Sukli(:]ellne 406 a;:]tll((;; Purity: 6 intrgdermal injections (1% 8gserve(;nortalltles stua)ggesr;ort
Sensitisation) | female please  see | DPG in treated group)
99.9% End of the
GLP . induction period
Vehicle: Topical lication: (day 10): irritation
Control paraffin oil opical application: irxllconirol and
method of urylsu 0
Magnusson and Day 8: topical application (48h
Kligman Treated occlusive dressing). ClhaI![«-ang.e
group = 10 Treated group: 25% (w/w) in the cStgﬁelgjsI?er;c?i?)n
Vehicle: females vehicle. observed 24 and
paraffin oil Control group: vehicle. 48 hours after
removal of the
Challenge phase: dressing.
Reliability: 2 Day 22: in both groups: 25%
: 24h topical occlusive
(higher nu_mber gpplica?ion) Conclusion: no
of animals lassification
ded 24 and 48h post retention: ca
irﬁcomcn;Se: of b - possible (too few
_ observation to evaluate CUtaneous | - .ino1s tested for
negative results reactions negative results)
according  to . . A
: No histological examination
revised
guideline) performed.
Use of positive controls treated
with dinitro-2,4-chlorobenzene in
a previous study.
Table 10: Experimental induction test in humans
Type of | Test substance | Relevant information about Observations Reference
data/report the study (as applicable)
Induction DPG 49 volunteers without known | Patch testing with 70 % DPG in | Unpublished
study in .| previous exposure to DPG. petrolatum produced no significant | study  from
human Concentration: ositive reactions following the first| Monsanto
0.2 g as 70% POSItIV ons. g :
volunteers g induction application. (1982) cited
No data on Induction phase : series of 12 by SIDS,
purity applications (each of 24 hours 2002
Vehicle - duration) carried out during 19 of the 49 subjects displayed
' weeks 1, 2, and 3 irritation during subsequent
petrolatum induction exposures.
. Two  subjects (4%) displayed
Rest period : weeks 4 and 5 sensitization  positive  reactions

Challenge phase: series of 4
applications carried out during
weeks 6 and 7.

during the 2-week challenge phase.
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Table 11: Human diagnostic patch test data

Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
Selected dermatitis DPG 283 patients wearing gloves in | 32 % of the patients reacted to| Clément et
patients. No further the workplace with chronic | personal gloves or gloves| al. (2021)
. : hand eczema included in the|allergens
information
study
5.3 % positive reactions to
DPG.
Retrospective study | DPG 108 children between 0 to 17 |2 positive reactions (6.1%). Tam et al.
(January 2016 to year-of-age patch-tested during . . (2021)
March 2020, USA) No furthgr the time study. Age 0 to 5 years: O reaction (9
information children tested)
Unselected dermatitis ESPéh”dren patch-tested  with Age 6 to 12 years: 1 reaction:
patients ' 6.7% (15 children tested)
Age 13 to 17 years: 1 reaction:
11.1% (9 children tested)
Retrospective study | DPG 212646 patients patch-tested 9 positive reactions to DPG | Schubert et
(2000 to 2019, Concentration: during the study period. (3.3%) (no details on the| al. (2021)
Ger_many, 1% Of these, 1361 (0.6%) had been grade of reaction).
Switzerland, and : - : .
Austria) working as painters at the time Occupa}tlonally used
of patch testing (737, 54.2% protective gloves were patch
Unselected dermatitis Vethlclzlei: with occupational dermatitis). ':Zitsgizlgdfc;gr BLglnznpdaUg:Its
patients petrofatum 274  male painters  with . L y
. o one patient reacted positively.
occupational dermatitis patch-
Purity: no data tested with DPG
Reading at day 3
Reactions scored as +, ++ or
+++
Retrospective study | DPG 119417 patients patch tested |2.6 % positive reactions to| Traidl et al.
(2009 to 2018, .| during the study period. DPG. (2021)
G Concentration:
ermany, . .
- 1% 625 patients with presumed
Switzerland, and shoe dermatitis identified
Austria) '
. 467 patients patch-tested with
Selected dermatitis Veth"lzli' DPG.
patients petrofatum
Purity: no data Reading at day 3
Reactions: +, ++ or +++
Retrospective study | DPG 978 healthcare patients tested | 84/978 patients reacted to| Aalto-Korte
(2005-20186, during the study period. rubber chemicals (34.7% of | etal. (2020)
Finland) . the allergic contact dermatitis
242 cases of allergic contact
Nofurther | o matitis identified cases).
Work place study information 1 patient (0.1%) reacted to
with selected DPG
workers with known '
dermatitis
Retrospective study | DPG 804  cutting  metalworkers | Cutting metalworkers | Schubert et
(January 2010 to exposed to metalworking fluids | [95%CI]: 1.9% [0.9-3.6]| al. (2020a)

Concentration:
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Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
December 2018, 1% (MWEF) on a daily basis, 2197 | reacted to DPG.
Germany, Austria, mechanics  without  routine
Switzerland) exposure to MWF and 355
Vehicle: other metalworkers not exposed | Mechanics [95%Cl]: 2.2%
Work place study petrolatum to MWF. [1.5-3.1] reacted to DPG.
with selected Reading at dav 3
workers with known 9 y
dermatitis Purity: no data | Reactions: +, ++, or +++ Other metalworkers [95%ClI]:
4.7% [2.3-8.5] reacted to
DPG.
Retrospective study | DPG 654 patients with suspected | 13 gloves (3.8%) containing| Schubert et
(January 2013 and Concentration: occupational dermatitis and | DPG. al. (2020b)
December 2017, o " | patch tested. Not inal tient in_ th
Germany) 1% _ _ ot a single patient in the
Veticle: | s ciagnosed in | ccupationaly relevant patch
;Jar][?:r:t:scted dermatitis | petrolatum 113 (17.3%) patients. test _reaction to DPG tested at
Purity: no data 1% in pet.
A total of 306 different types of
occupationally  used gloves
were patch tested “as it is” in
404 patients.
Reading at day 3
Reactions: +, ++, or +++
Retrospective study | DPG 10457 patients patch tested to|610 patients had at least one | Warshaw et
(2013 to 2016, North both carba mix and DPG. |reaction to either carba mix| al. (2020)

American Contact
Dermatitis Group)

Unselected dermatitis
patients

Concentration:
1%

Vehicle :
petrolatum

And

Carba mix 3%
(1% DPG, 1%
ZDEC (zinc
diethyldithioca
rbamate), 1%
ZDBC (zinc
dibutyldithioca
rbamate))

Vehicle:
petrolatum

Purity: no data

Reactions: +, ++, or +++

Only doubtful reactions with a
final interpretation of
“allergic/positive” were
included.

Final reading at day 5, 6, 7, or 8

alone (n = 292), DPG alone (n
= 128), or both (n = 190).

Total reactions to carba mix :
482

Total reactions to DPG: 318
(3%)
- 34 (10.7%) reactions:

doubtful +/—
- 206 (64.8%)
reactions: +
- 71 (22.3%)
reactions ; ++
- 7 (2.2%) reactions:
+++
(78/10457  patients  with

reactions ++/+++, 0.7%0)

Reaction to DPG alone: 128
(1.2%)

- 14 (10.9%) reactions
doubtful

- 88 (68.8%) reactions:
+

- 25 (19.5%) reactions:
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Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
++
- 1 (0.8%) reaction:
+++
(26/10457  patients  with
reactions ++/+++, 0.2%)
39.4% of carba mix-allergic
patients were also positive to
DPG, and 59.7% of DPG-
allergic patients were also
positive to carba mix.
Retrospective study | Carba mix 3% |44 caregivers patients with|On 44 patients patch-tested : Dejonckheer
(September 2010to | (1% DPG, 1% | hand dermatitis after wearing 84% reacted positivelv  to eetal.
December 2017, ZDEC, 1% rubber gloves and who had cart;)a mix: %7 o)slitive (2019)
Belgium) ZDBC) positive patch test reactions to reactions ' P
Concentration: at least one sterile synthetic
Work place study " | rubber glove.

with selected

1%

86% reacted positively to

DPG: 38 positive reactions

workers with known | DPG . 0
exposure to rubber Vehicle - Reading at days 2 and 4 ig reaizg)cr][isozs(ﬂ /i)+
gloves and dermatitis ehicle . L
petrolatum Reactions: +, ++ or +++ (26%)
. i - 10 reactions +++
Purity: no data | ?+ : doubtful (26%)
Work place study DPG 474 health-care workers patch- | DPG ~ 1%: 8/311 positive [ Hamnerius et
with selected Concentrations tested and fully investigated. reactions (2.6%). al. (2018)
workers with known | . . _
exposure 1o aloves : 1%and 360 of 474 (76%) with history - 4reactions: +
P g 2%Vehicle : of hand eczema, and 114 of 474 .
(rubber gloves), . . - 1reaction: ++
soaps, alcoholic hand petrolatum (24%) with no history of hand
disinfectants and Purity: no data | ““**M® - 3reactions: +++
hand creams In the hand eczema group: (4/311 reactions ++ and +++,
i 0
ﬂg‘;‘r’)'l‘tjael‘: atthe - 311 of 360 (86%) reported | 1370
' having had hand eczema at|0 positive reactions in the
(September 2014 to some time during the preceding | group of 114 patients with no
January 12 months, history of hand eczema.
2015, Sweden) - 49 of 360 (14%) reported | DPG 2%: 7/311 positive
having had hand eczema prior | reactions (2.3%)
to but not during the past 12 ’ tions: +
months. This group was not . reactions.
included in the analyses. - 2reactions: ++
- 3reactions: +++
Reading at days 3 or 4 and 7 .
g y (5/311 reactions ++ and +++,
1.6%0)
Reactions: +, ++ or +++
?+ : doubtful
Retrospective study | DPG 308 patients with occupational | 7.94 % positive reactions. Henchi et al.
(14 years, Tunisia) No further allergic contact dermatitis (2018)
information identified during the study

Work place study
with selected
workers with known

period.

Of whom, 38 patients had
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Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
dermatitis to rubber occupational rubber-related
allergic contact dermatitis.
24 patients patch-tested with
DPG.
Work place study on | DPG 9 health-care workers patients | 5/9 patients reacted to DPG.| Crepy et al.
selected workers No further with hand eczema caused by | Among them, 2 patients with (2017)
(2015-2016) . : rubber accelerators confirmed | atopic dermatitis.
information i,
by positive and relevant patch - 2 reactions: +4
Work place study test reactions from 2015 to :
with selected 2016. - 3reactions: +++
workers with known
dermatitis caused by
rubber accelerators. Reading at days 2, 3 or 4 and
10
Reactions: +, ++ or +++
Irritant, doubtful and negative
test reactions interpreted as
negative.
Retrospective study | DPG 4871 patients patch-tested with | 4859 patients tested with| Dekoven et
(January 2013 to . screening series of 70 allergens. | DPG. al. (2017)
December 2014 Concentration _ N _
1% Reactions: + (weak/ doubtful), 3.8% positive reactions
North American +, ++, +++ to DPG considered
Contact  Dermatitis | Vehicle: B i
Group) petrolatum cllnl_call,y . relevant
(patient’s  history and

Unselected dermatitis
patients

Purity: no data

clinical examination):
- 2.3% patients: +

- 0.93% patients
Do+

Selected  dermatitis | DPG 18 female patients aged from One patient (5.5%) with| Hulstaert et
patients 14 to 22 year-old with itching | positive reaction to DPG: ++ al. (2017)
No further
. - and erythematous to purple-
information )
coloured eczematous lesions on
both feet, patch-tested.
General population (Shoes)
Reading at day 2 and day 4
Retrospective study | DPG 29 522 patients patch-tested 3.26% positive reactions: Uter et al.
(2013-2014, Concentration with the baseline series, 2870 - 2629 reactions: + (2016)
Switzerland, Yy patients patch-tested with a e :
Germany). e special rubber series (group - 0.64% reactions:

Dermatitis patients
(selected or
unselected, status
unclear from
publication (patch-
tested to DPG due to
standard practices or
specific suspicion)

Vehicle :
petrolatum

Purity: no data

RT), among them 2331 patients
tested with DPG.

Reading at day 3 and 5

Reactions: +, ++ or +++

? +/IR: probably doubtful
reaction, not clearly explained
in the protocol

++/+++

- 9.18% reactions: ?
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Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
Retrospective study | DPG 743 female geriatric nurses 9 patients reacted to DPG:| Schubert et
(2005-2014, Concentration: with occupational contact 1.6% al. (2016)
Germany) " | dermatitis (OCD) in . .
1% - I No information on the number
comparison to 695 geriatric B .
L . - of geriatric nurses with OCD
Work place study Vehicle : nurses without occupational .
- o and without OCD who reacted
with selected petrolatum contact dermatitis, patch tested
. . ; to DPG.
workers with known with allergen series.
dermatitis
Purity: no data | 575 patients tested with DPG.
Reading at day 3
Reactions: +, ++ or +++
Retrospective study | DPG 9741 patients patch tested. 9717 patients tested with carba| Mortz et al.
(Dle?r?:q:r)kiom, No further | 579 (5.9%) had at least one mix. (2016)
information positive reaction to a rubber | 351 (3.6%) patients reacted to
Selected dermatitis | Purity: no data allergen. carba mix.
patients
. Patch testing with single | 250 patients tested with DPG.
Carba mix 250 allergens included in the mix . )
pg/cm?2 (DPG, f d in 250 of th 38 patients reacted to DPG :
urity >96%) was performed in of the | oy,
P =" 77 | 351 patients who reacted to
ZDEC purity carba mix
>96%, ZDBC '
purity
oo
296 A))'.n equal Reactions: +, ++ or +++
proportions)
Readings at day 3/4 and day 7
Retrospective study | DPG Patch test results from 2248 30 positive reactions: 2% | Molin et al.
(2003 to 2012, Concentration | "Urses with occupational (95% CI: 1.3-2.8) (2015)
Germany) Yy contact dermatitis (OCD)
70 compared with those of 2138
Work place study Vehicle: nurses without occupational No information on the number
with selected petrolatum contact dermatitis of nurse without OCD who
\éveorﬁz'[isti\;v ith known Purity: no data | 1509 nurses with OCD patch- reacted to DPG.
tested with DPG.
Reading at day 3
Reactions: +, ++, or +++
Work place study DPG 8 healthcare worker patients 5 patients (62 %) reacted to| Baeck et al.
with selected No further with hand eczema due to the DPG, respectively: (2013)
workers with known information use of rubber gloves, diagnosed - 2 patients - +
dermatitis related to by patch test. P '
the use of rubber - 2patients : ++
gloves - 1patient: +++
Reading at day 2 and 4 patient .
N 3/8 (37%) had reactions ++
Reactions: +, ++ ,+++ and +++
Workplace study, | DPG Assessment of the prevalence |76 of the 472 workers had| Febriana et
unselected workers No further of occupational allergic contact | contact dermatitis diagnosed | al. (2012)
information dermatitis (ACD) in tannery by patch-test.

workers and patch-tested.

4 workers allergic to DPG,
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Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
present in synthetic rubber
gloves: 5.3% of workers with
Reading at days 2, 4, and 7 contact dermatitis, 0.8%o of
all workers
Retrospective  study | DPG 93615 patients patch tested On 2578 patients with | Geier et al.
(2002-2010, . occupational contact (2012)
German Concentration dermatitis and suspected glove
y) 104 pected g
Work place study ‘ Reading at day 3 allergy  patch-tested, 77
: Vehicle : . patients [3% (95% CI: 2.4-
with selected trolat Reactions: +, ++, +++ 3.7)] reacted to DPG
workers with known | PETO1atUM ' '
dermatitis related to | Purity: no data
protective gloves (no Patients with positive reaction
specification of to DPG:
rubber gloves) - 93 reactions
doubtful or irritant
- 65reactions : +
- 12 reactions (0.47%
of patients): ++/+++
Authors observed no increase
of  trend over the years
(patients or health care
workers with  occupational
contact allergy and suspected
gloves allergy)
Work place study DPG Patients patch-tested with a 12 patients on the 16 patients | Pontén et al.
with selected No further baseline series and rubber described reacted to DPG (2012)
workers with known | . f i chemical series, and the (75%):
dermatitis information patients’ own gloves. L
- 3reactions : +++ (2
o . with atopic
ccupational exposure o
: : dermatitis)
(surgical operating theatre
personnel) - 9reactions: ++ (2
with atopic
16 patients with occupational dermatitis)
contact dermatitis caused by
rubber chemicals and sterile
polyisoprene synthetic gloves
described.
Reactions: 7+, +, ++, +++
Reading at day 3 or day 4 and
day 7
Retrospective study | DPG 626 patients with suspected | All patients reacted to DPG : Cao et al.
(May 2007, to May allergic  contact  dermatitis — (2010)
2009, USA) No further| »cpy batch tested. - Lpatient: +
information - 4 patients (80%): ++
23 patients were found to P o)
- present with primary hand/wrist
Sel_ected dermatitis dermatitis due to currently
patients

relevant contact allergy to 1 or
more chemicals in the rubber
gloves they were wearing.

5 patients patch tested with
DPG
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Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
Readings at day 2 or 3 and 6 or
7.
Retrospective study | DPG 771 patients with suspected 55 positive reactions: 7.5%. Bendewald
Concentration | allergic contact dermatitis from et al. (2010)
(January 1, 2000, 1 1% rubber and patch tested with - 17 relevant maCUIar
through ~ December rubber allergens erythema reactions
31, 2007, USA) Vehicle  not gens. .
ified - 1 questionable
Selected  dermatitis | *P°¢"" . . relevant macular
. . 759 patients tested with DPG. -
patients Purity: no data erythema reactions
- 17 relevant mild or
moderate reactions
- 8 questionable
relevant mild or
moderate reactions
- 1 past relevant mild
or moderate reactions
- 1 relevant severe
reaction
28 irritant reactions
Selected dermatitis DPG 50 patients with suspected 1 patient reacted to DPG : 2% | Suhail et al.
patients (April 2002 . allergic contact dermatitis from . (2009)
Concentration No reaction in controls
to March 2003, | . 10 footwear and 50 controls patch-
Pakistan) 7 tested with 20 allergens. 5 patients reacted to carba mix
Vehicle alone : 10%
petrolatum 5:; Tgﬂ ; tdi; (;ur, day 2 and 5 (10%) patients who were
Purity: no data patch test positive to carba
. ine- 9 mix exhibited co sensitivity to
Carba Mix Reactions: 2, +, ++, +++ DPG, which is one of the
Concentration ingredients present in carba
: 3% mix (positive reaction to DPG
when tested at the same time
than carba mix).
Vehicle
petrolatum
Retrospective study | DPG 1434 patients with suspected 12.9% reactions to DPG (no| Suneja et al.
(July 1994 to June . allergic contact dermatitis information on grading of (2008)
Concentration .
2006) 104 patch-tested. reactions).
Work place study Vehicle : 31 healthcare workers tested
with selected petrolatum with DPG.
workers with known .
q o Purity: no data
ermatitis . )
Occupational exposure : gloves
Readings at 2 and 4 days.
Reactions: +, +, ++, +++
Work place study DPG 5 patients with work-related 4 patients reacted to DPG | Piskinetal.
with selected allergic hand dermatitis due to | (80%). (2006)
. No further
workers with known | . : the use of rubber gloves. . .
information This  percentage is a

dermatitis due to the

overestimation as the patients
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Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
use of rubber gloves Diagnostic patch test already had  occupational
(April to June 2005) performed. rubber-related allergic contact
dermatitis.
Retrospective study | DPG Patients patch tested with - 11 positive reactions: | Katugampol
(1999 to 2005, UK) .| footwear allergens. 1.80% aetal
Concentration: (2005)
Selected  dermatitis | 1% 610 patients tested with DPG - 1 irritant reaction
patients . identified: 0.16%
Vehicle
petrolatum - 1 doubtful reaction
Purity: no data identified: 0.16%
Retrospective  study | DPG 67188 patients patch tested 1.9% reacted to DPG. Geier et al.
E;lgrgn?;ﬁ)e)o L Concentration | 1455 patients with occupational | Irritation: 42 patients (2003)
1 1% contact dermatitis and (Erythematous reactions)
. suspected glove allergy and _—
Vehicle: patch-tested with DPG. - 27 reactions: +
Work place study | petrolatum -1 reaction: 4+/++4
with selected Purity: no data Reading at day 3 (0.07%) '
workers with known y: Reactions: +. 44, 44+ ke
dermatitis due to the o
use of  protective
gloves (not
specification of
rubber gloves)
Retrospective study | DPG 360 consecutive patients, 2/360 positive reactions to| Nettis et al.
(1994 to 1998, Italy) Concentration Wor_king in healt_hcare_ _ DPG: 0.6% (2002)
10 environments with skin disease
Work place study : localized to their hands, wrists
with selected Vehicle : and forearms, in whom finally,
workers with petrolatum on the basis of anamnesis,
dermatitis Puritv: no dat clinical examination and test
y-NOdala | regits, contact dermatitis was
diagnosed. Patients patch tested
with a standard series, ‘health’
screening and rubber allergens
Reading at day 2 and day 4
General population | DPG 1670 patients patch tested| On 316 patients patch Holness et
study Concentration between 1981 and 1988 with| tested with the rubber al. (1997)
(1981 to 1988, 10 the screening tray and 317 of | tray, 4.4% reacted to
Canada, USA) : them also tested with the rubber | DPG.
Vehicle  not|tray.
Sgtlieecr:fsd dermatitis | specified General population
Purity: no data
Reading: at 30-60 min and day
2 orday 3
Positivity: +, ++, +++
Selected dermatitis DPG 1697 patients with suspected |46 patients tested with DPG Kiec-
patients (January Concentration occupational dermatitis patch- | (19 females, 27 males) Swierczynsk
1989 and March tested a (1995)

1994, Poland)

1 1%

4 positive reactions, 8.7%:
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Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
Vehicle: Occupational ACD diagnosed - 1infemales (5.3%)
petrolatum in 334 patients. - 3in males (11.1%)
Purity: no data | 46 patients sensitive to at Iegst Some of the patients reported
1 allergen of the standard series | :
. intolerance to rubber products
or who reported intolerance to - .
(no details), therefore this
rubber products patch tested
. . percentage  may be an
with rubber series. NP .
overestimation of the reactions
Reading at day 2 and day 3. to DPG.
Selected workers DPG Patch test of 423 patients with |5 patients (1%) reacted to| Kanerva et
with allergic Concentration rubber chemicals series in|thiourea compounds and| al.(1994)
reactions to thiourea || iy dermatology consultation of an | among them 1 patient (0.2%)
compounds (rubber |- 0 occupational institute. reacted to DPG (stock clerk).
chemicals)(Septembe | Vehicle -~ ; .
1985 to December | petrolatum (Patlents_occupat_lons : s_tc_)ck
. clerk, florist, dentist, precision
1991, Finland) . .
Purity: no data mechanic)
Retrospective study | DPG 7000 patients suspected of Positive results to rubber Conde-
(1978 to 1988, . occupational dermatitis. additives: 686 Salazar et al
Spain) Concentration _ (1993)
1 1% 4680 patients patch-tested.
Selfected dermatitis Vehicle: Rubber-mlxes (thiuram mix, 13/686 patients reacted to
patients carba-mix, black-rubber-mix .
petrolatum . - DPG : 2.3%
[or PPD-mix], mercapto-mix
Purity: no data | and naphtyl-mix) were included
in this standard series.
Readings at day 3 and 4.
Selected  dermatitis | DPG 50 patients (males= 31, 6 patients reacted to DPG:| Sahaetal.
patients Concentration females= 19) with suspected 12% (1993)
Yy footwear dermatitis and 30 - 3male patients: 12%
70 controls patch-tested with 22 P e
Vehicle: allergens of a shoe series. - 3 female patients:
petrolatum 13%
oo Controls: 30 (19 male and 11
Purity: no data female) age- and sex-matched 1Dg(()3ntrol (3.3%) reacted to
controls, without skin disease
or systemic disease
Reactions: £, +, ++, +++, ++++
Reading at day 2 and day 3 and
day 4
Selected  dermatitis | DPG 105 patients  with  foot | Rubber and rubber chemicals Bajaj et al.
patient Concentration dermatitis seen over a period of | showed positivity in 5 cases. (1988)
(October 1986 to|: 1% 18 months, diagnosed by patch 3 patients (2.8%) reacted to

March 1988, India)

Vehicle:
plastibase

Purity: no data

test with various shoe allergens.

Readings at day 2 and 4

DPG.

Workplace study on
selected workers
(1975 to 1980,

DPG

No further
information

34 agricultural workers with
ACD compared with a control
group of contact dermatitis
patients in other occupations

Agricultural workers : 11.76

% reacted to DPG
Control group: 5.32% reacted

Garcia-perez
et al. (1984)
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Type of data/report | Test Relevant information about Observations Reference
substance the study (as applicable)
Spain) (244) diagnosed by patch-test. [ to DPG.
Control group, 244 male Difference between
patients seen during the same | agricultural ~ workers  and
period, who had contact control group highly
dermatitis confirmed by a significant.
standard series positive patch
test.
Retrospective study | DPG Patients  with  occupational | 2 positive reactions: 4.5% Kilpikari
(1976 to 1980, allergic  contact  dermatitis (1982)
. No further AU
Finland) information working in the footwear and
tyre departments of a Finnish
rubber factory patch-tested.
Work place study . .
with selected 50 patients patch tested with
. DPG.
workers with known
dermatitis
Selected dermatitis DPG 35 cases with shoe dermatitis | On the 35 cases studied, 2 |Adams
patients . diagnosed and patch-tested. reacted to DPG (5.7%). (1972)
Concentration
1%
Vehicle:
petrolatum
Purity: no data
Selected dermatitis DPG 1205 patients with primary 9.9% positive reactions Rudzki et al.
patients (September contact, atopic, nummular and (1970)

1967 to January
1970, Poland)

Concentration:
1%

Vehicle :
Yellow
paraffin

Purity: no data

stasis dermatitis, and
unclassified eczema patch-
tested with series of 43
substances.

744 patients tested with DPG.

Reading at day 2 and day 4.

- 11.6% in men

- 8.3% in women

Selected dermatitis
patients

DPG

Concentrations
1 1% and 2%

Vehicle not
specified
Purity: no
data

30 patients with ACD related to
wearing rubber boots patch-
tested with rubber chemicals.
15 patients tested with DPG.

Reading at day 2 and day 4 and
day 7

Reactions: +, ++ ,+++, ++++

1 patient reacted to DPG 1%
(reaction +) (6.7%0)

The same patient reacted to
DPG 2% (reaction ++)

Ross (1969)

Table 12: Case reports:

Test substance, | Relevant information about Observations Reference
the study (as applicable)
DPG 49-year-old female surgical | Patch-test: Young et
. scrub nurse with a 2-month .- . al. (2021)
i:ogncentratlon. history of hand dermatitis, Positive reaction to DPG.
° The patient switched to rubber accelerator-free
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Test substance, | Relevant information about Observations Reference
the study (as applicable)
Vehicle: Reading at day 4 gloves and her hand dermatitis cleared completely.
petrolatum Reactions: +, ++ or +++ One month later: depigmented patches involving
Purity: no data 2+ - doubtful the dorsal and ventral hands and wrists appeared
o involving a similar distribution to her ACD. It was
diagnosed with contact leukoderma.
After treatment with topical tacrolimus 0.1%
ointment twice daily, her leukoderma showed
noticeable improvement two months later.
DPG 23-year-old man with a 3-year | Patch-test with DPG: Corraza et
No further history of hand eczema. Positive reaction to DPG: + al. (2021)
information Reported wearing rubber gloves . )
during his work as an electrician Patch-test with fragments of gloves:
and wearing boxing gloves at | Positive reaction (+) only to the inside part of the
the gym. boxing gloves.
Reading at day 2, 3 and 4.
HPLC revealed the presence of DPG and N-
cyclohexyl-NO -phenyl-p-phenylenediamine inside
of the boxing gloves.
Minor signal to N-cyclohexyl-NO -phenyl-p-
phenylenediamine: DPG considered to be the main
agent responsible for the development of the
patient's hand eczema.
DPG Q) 55-year-old male | (1) reaction to DPG: + Hansen et
anesthesiologist ~ with  hand . ) al. (2020)
m?ofrlrjrrl;ht?c:n eczema patch tested. (2) reaction to DPG: ++
(2) 45-year-old female surgeon (3) reaction to DPG: ++
with hand eczema patch-tested. | (4) reaction to DPG: +
(3) 56-year-old female surgical
nurse with hand eczema
(4) 59-year-old male surgeon
with hand eczema
Occupational exposure
DPG A 55-year-old nonatopic Reaction to DPG: ++ (day 3). Possible current| Ozkaya et
No further Turkish man with a history of clinical relevance (a possible rubber additive in| al. (2020)
information severe eczema on both feet and | neoprene socks).
ankles and patch-tested.
Readings at day 2 and day 3
Reactions: +, ++ or +++
?+ : doubtful
DPG A 30-year-old man with hand Reaction to DPG: +++ Isaac et al.
No further dermatitis patch-tested Reaction to carba mix: ++ (2019)
information

Occupational exposure: medical
field
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Test substance, | Relevant information about Observations Reference
the study (as applicable)
Reading at day 3
DPG 3 women of 20, 52, and 53 53 year-old woman reacted to DPG (reaction +). Goldminz
No further years-of-age with allergic etal.
. : contact dermatitis, patch-tested. (2018)
information The other women did not react to DPG
53 year-old woman had '
dermatitis on the torso and
extremities.
Reactions: +, ++ or +++
DPG 63-year-old surgical technician | Patch-test: ++ positive reactions to DPG and carba| Lietal.
No further with hand eczema diagnosed as | mix. (2018)
information occupational allergic contact
: : dermatitis and patch-tested.
Carba mix Two month later +++ positive reactions to all
gloves from the patient’s workplace containing
NO furth.er Reactions: +, ++ or +++ DPG
information
?+: doubtful
DPG 56-year-old Caucasian male Reaction to DPG: Pacheco et
. patient, bus driver, with i al. (2013)
(f(;ncentratlon. widespread eczema, Day 2: ++
0 predominantly acral and then Day 4:+++
Vehicle: after being treated with
petrolatum betamethasone microbial
. eczema of the feet.
Purity: no data
Diagnostic performed by patch
test.
Occupational exposure
Reading at day 2 and day 4.
DPG A 52 year-old woman worked in | 2 solvent used (acetone and ethanol) to verify if the | Bruze et al.
a factory manufacturing rubber | reactions could be attributed to DPG irritation (1994)
No further .
information gas r_ngsk, who o_leveloped potential.
dermatitis on the left side of the
left index finger.
Patch test with rubber series of Sic:‘?‘g:\elstrse:f\:;rt]sto 1,3-DPG using the two
24 compounds. '
Occupational exposure Exposure to DPG was stopped and the dermatitis
gradually disappeared.
Reading at day 3
10.7.1  Short summary and overall relevance of the provided information on skin

sensitisation

Animal data:

The sensitization potential of DPG was assessed in a maximisation assay conducted according to OECD TG 406 and
GLP (unpublished study report, 1995). 5 controls and 10 treated females Dunking-Hartley guinea pigs were used. The
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vehicle used was paraffin oil. Intradermal induction concentration was 1% (w/w) in vehicle and the challenge topical
concentration was 25% (w/w). The results of the preliminary assay are not available in the study report.

After 24 to 48 hours after removal of the dressing of the cutaneous challenge application of the test substance, no
cutaneous reactions were observed. However, as noted in OECD TG 406, when fewer than 20 test and 10 control
animals have been used, it is not possible to conclude on the sensitizing potential of the chemical. Testing additional
animals of a total of at least 20 animals and 10 control is strongly recommended.

The sensitivity of guinea pigs was checked in previous studies using a positive sensitizer, Dinitro-2,4-chlorobenzene.
100% of the animals showed a positive response.

Human data:

In Europe, DPG is routinely tested alone in the rubber test series. Historically, DPG was tested in US and Canada as
part of a mixture, named carba mix 3% pet. (1% DPG, 1% Zinc diethyldithiocarbamate, and 1% Zinc
bis(dibutyldithiocarbamate)).

Within the framework of this CLH report, the reading criteria established by the International Contact Dermatitis
Research Group (ICDRG) for the diagnostics of patch-tests is used (Johansen et al. 2015). In particular, positive allergic
reactions scored as + (weak), ++ (strong), +++ (extreme) are considered.

e Experimental induction test in human:

One study on the induction of sensitization in human volunteers is available. 49 volunteers without known previous
exposure to DPG participated to this study. For the induction phase, a series of 12 applications (0.2 g as 70%
preparation in petrolatum), each of 24 hours duration was carried out during weeks 1, 2, and 3. There was a rest period
during the weeks 4 and 5. For the challenge phase, a series of 4 applications (0.2 g as 70% preparation in petrolatum) on
virgin sites was carried out during weeks 6 and 7.

Patch testing with 70 % DPG in petrolatum produced no significant positive reactions following the first induction
application. 19 of the 49 subjects displayed irritation during subsequent induction exposures. Two subjects (4%)
displayed positive reactions during the 2-week challenge phase (Study summary from OECD SIDS, unpublished study
from Monsanto, 1982).

These results demonstrate the sensitization potential of DPG at high concentrations.
e Diagnostic patch-test data:

More than 250 publications on DPG contact allergy are available since 1944. Only studies with a full text available are
reported in the table above. Many of the studies available are retrospective and workplace studies that investigated
sensitization to DPG in patients for whom there was a presumption of sensitization to the gloves used (selected
patients). Indeed, the presence of DPG is reported in rubber gloves (Hansen et al. 2020, Dejonckheere, 2019, Hamnerius
et al., 2014, Crepy et al., 2016). These studies were conducted in different countries worldwide. In other studies,
dermatitis patients from general population were tested with rubber series containing DPG. Foot dermatitis due to the
presence of DPG in shoes is also frequently mentioned. Some studies point out the irritant nature of DPG which may
interfere with the interpretation of patch tests (the substance has a harmonised classification as Skin Irrit. 2). Besides,
this substance is known to cause false positive reactions. Doubtful (+/-) and weakly positive (+) reactions should
therefore be analyzed with caution (Geier et al. (2012), Warshaw et al. (2020)). However, strong positive reactions (++)
and extreme positive reactions (+++) are unequivocal.

For the purpose of this CLH report, only ++ and +++ reactions have been considered as undoubtful sensitisation.
In most of the studies, the severity of the reaction (+, ++ or +++), is not detailed. Therefore, only studies mentioning
the severity of the reaction are used for classification and presented in the table below.

Table 13 : List of diagnostic patch-test data with reactions ++/+++ to DPG
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Type of human
diagnostic patch test

Conclusion on frequency (high or

data as described in Authors reagfi\éirsl?c/) cl)DfPG low/moderate) in application on the table 3.2
the table 3.2 of the of the CLP guidance
CLP guidance
This frequency of 0.93% is considered as
borderline high but low/moderate: threshold at
1% between high and low/moderate frequency.
Unselecteo_l dermatitis D(ik02\/51r17et ++/+++: 0.93% This conclusion is consistent with the
patients al. (2017) conclusion based on Warshaw et al. (2020) that
also analysed patients from the NACDG
database but based on a longer period of time
and therefore of a higher number of patients.
. This frequency of 0.2% is considered as
Unselected dermatitis ~ Warshaw et ++/+++:0.2%  low/moderate: threshold at 1% between high
patients al. (2020) and low/moderate frequency.
. This frequency is considered as high: threshold
Selectegt?eenrtr:atltls Ross (1969) ++:6.7% at 2% between high and low/moderate
P frequency
- This frequency is considered as high: threshold
Selected dermatitis Cao et al. ++: 80% at 2% between high and low/moderate
. This frequency is considered as low/moderate:
Selected Qermatltls Uter et al. ++/+++: 0.64% threshold at 2% between high and low/moderate
patients (2016) frequency
. This frequency is considered as high: threshold
Selected Qermatltls Hulstaert et ++: 5.5% at 2% between high and low/moderate
patients al. (2017) frequency
Work place study
with Ssilter(]:tker(]jo\\/,vv?]rkers Geier et al This frequency is considered as low/moderate:
L ' ++/+++:0.07% threshold at 1% between high and low/moderate
dermatitis due to the (2003) f
. requency
use of protective
gloves
Work place study
with selected workers Geier et al This frequency is considered as low/moderate:
with known ' ++/+++: 0.47% threshold at 1% between high and low/moderate
. (2012)
dermatitis related to frequency
protective gloves
Work place study . . . _—
with selected workers  Pontén et al. . This frequency is con_5|dered as high: threshold
. ++/+++: 75% at 1% between high and low/moderate
with known exposure (2012) f
i requency
or dermatitis
Work place study . . . .
it aslemie e ers | Reeakanal This frecj’uency is con_5|dered as high: threshold
i [<rEra (2013) 4+ 37% at 1% betweenfhlgh and low/moderate
dermatitis to the use requency
of rubber gloves
Work place study ) ) ) )
with selected workers — This frequency is con_5|dered as high: threshold
with known py : F+/+++: 56% at 1% between high and low/moderate
(2017) frequency

dermatitis caused by
rubber accelerators
Work place study

with selected workers

with known exposure

Hamnerius et
al. (2018)

At a concentration
of 1% of DPG :

These frequencies of 1.3 and 1.6 % are
considered as high : threshold at 1% between
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to gloves (rubber ++/+++: 1.3% high and low/moderate frequency
gloves), soaps,

alcoholic hand At a concentration

disinfectants and of 2% of DPG -
hand creams ++/+++ 1 1.6%
Work place study
with selected workers Dejonckheere This frequency is considered as high : threshold
with known exposure etal. (2019) ++/+++ : 45% at 1% between high and low/moderate

to rubber gloves or
dermatitis

frequency

In some studies (highlighted in grey in the table above), the percentage of reactions to DPG is very high. This can be
explained by the selection of the test population. In these studies, the test populations had either a history of reactions to
rubber gloves or to rubber accelerators. Thus, the test population represents a highly-selected group with regard to its
potential to be sensitised to DPG and there may be an overestimation of reactions to DPG compared to dermatitis
patients without pre-established relation to rubber/gloves. The table 3.2 of the CLP guidance indicating the frequency of
occurrence in different types of populations mentions that such data is not entirely applicable to this type of highly-
selected population.

The range of the frequency of reactions ++/+++ is presented below:

e Unselected dermatitis patient (Dekoven et al. (2017) and Warshaw et al. (2020)): 0.2 - 0.93%

e Selected dermatitis patients based on reaction to rubber boots (Ross, 1969) or to shoes (Hulstaert et al. (2017))
and to special rubber series (Uter et al. (2016)): 0.64% - 6.7%

e Highly selected dermatitis patients for their reaction to rubber gloves. Indeed, these patients were selected
because they were known to have dermatitis because of chemicals present in the rubber gloves they were
wearing (Cao et al. (2010)): 80%

o  Selected workers with known exposure or known hand dermatitis (Hamnerius et al. 2018) or suspected glove-
induced dermatitis (Geier et al. (2012 and 2003)): 0.07% - 1.6%

e Highly selected workers with known exposure or dermatitis based on reactions due to rubber gloves
(Dejonckheere et al. (2019), Crepy et al. (2017), Baeck et al. (2013), Ponten et al. (2012)). . Indeed, these
patients were selected because they were known to present dermatitis from wearing rubber gloves: 37-75%.

Besides, a retrospective study (2000-2016, in USA and Canada) conducted by Silverberg et al. (2021), investigated the
allergens involved in the hand eczema of 1634 children (aged below 18 years) in the North American Contact
Dermatitis Group (NACDG) database. 1023 patients were tested with DPG but the results were not detailed for DPG.
The authors established a list of allergens with highest significance-prevalence index number in children with hand
eczema. On a list of 20 allergens patch-tested, DPG was ranked 71" behind methylisothiazolinone, carba mix, thiuram
mix, nickel sulfate hexahydrate, methylchloroisothiazolinone /methylisothiazolinone and formaldehyde 2%.

e Case studies:

A large number of publications reporting cases of skin sensitization to DPG are available and support the conclusions of
the retrospective studies.

Most of these studies are to be interpreted with caution as they do not present the grade of reactions.

The majority of the publications report cases of hand eczema due to glove wearing in workers (Young et al. 2021,
Corraza et al. (2021), Hansen et al. (2020), Isaac et al. (2019), Li et al. (2018)). Healthcare professionals are the most
frequently reported population. In one other case study, one patient working in a factory manufacturing rubber gas
mask, developed eczema on the finger (Bruze et al. (1994)). In general population, cases of eczema on the feet have
been reported because of shoes containing DPG (Pacheco et al. (2013)) or socks (Ozkaya et al. (2020)).

DPG is also part of a mixture named carba-mix mix 3% pet. (1% DPG, 1% Zinc diethyldithiocarbamate, and 1% Zinc
bis(dibutyldithiocarbamate)). Studies reporting sensitization to carba mix are considered as supportive data and are
presented at the end of the CLH report in Table 40 (Ito et al. (2021), Uter et al. (2020), Warburton et al. (2015 a and b),
Lynde et al. (1982)).
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e Cross-sensitization:

Garcia-Perez et al. (1984) mentioned potential cross-reactions between DPG and other related chemical structures (for
example cyanamides) or pesticides derived from guanidines (dodecylguanidine). However, it must be noted that among
all the available studies, including those that are very recent, this is the only study that mentions potential cross-
reactions between DPG and pesticides or other structurally related substances. Therefore, these cross-reactions remain
at the state of hypothesis.

Warshaw et al. (2020) studied the frequency of concomitant reactions to carba mix and DPG. Historically, DPG was
tested in US and Canada as part of a mixture, named carba mix 3% pet. (1% DPG, 1% Zinc diethyldithiocarbamate, and
1% Zinc bis(dibutyldithiocarbamate)). They concluded that because of the structural difference between DPG and
dithiocarbamates, cross-reactivity is unlikely. According to them, overlap between positive reactions to DPG and carba
mix is likely due to co-sensitization from the same sources. In conclusion, a reaction to the carba mix does not mean
that the person reacts to DPG, a person can react to both substances but DPG tested alone causes reactions therefore
these reactions are not due to cross reactions. Nevertheless, the evaluation is only based on reactions to DPG alone.
Reactions to both DPG and carba mix are used as supportive information.

Overall, the availability of many studies show that DPG can lead to sensitization in a substantial number of
persons.

The induction study in human volunteers demonstrate that DPG is sensitizing in humans with high frequency of
occurrence of reactions (4%o) at high concentration (70% DPG). A very large database of epidemiological studies
report significant frequency of sensitization to DPG. By considering only strong positive reactions (++) and
extreme positive reactions (+++) to prevent the risk of false positive reactions due to DPG irritation potential,
frequency of sensitization to DPG (generally tested at 196) is reported in the range of 0.2 - 0.93% for unselected
dermatitis patients, 0.64% - 6.7% for selected dermatitis patients and 0.07% - 1.6% for selected workers with
known exposure or dermatitis (table 3.2 of CLP guidance). These frequencies reach much higher figures in
groups selected due to suspicion of allergy to rubber in gloves or rubber additives (37-75% for the population of
selected workers with known exposure or dermatitis (Dejonckheere et al. (2019), Crepy et al. (2017), Baeck et al.
(2013), Ponten et al. (2012)) and 80% for the population of selected dermatitis patients (Cao et al. (2010)). The
skin sensitization potential of DPG is clearly demonstrated.

Lastly, the retrospective and clinical studies show that the frequency of sensitization to DPG is relatively stable
over time from the 70s to 2021. The recent studies demonstrate that DPG exposure still occurs and induces skin
sensitisation in human.

10.7.2 Comparison with the CLP criteria

According to CLP, “Substances shall be classified as skin sensitisers (Category 1) where data are not sufficient for sub-
categorisation in accordance with the following criteria:

(a) if there is evidence in humans that the substance can lead to sensitisation by skin contact in a substantial number of
persons; or

(b) if there are positive results from an appropriate animal test

Sub-category 1A: Substances showing a high frequency of occurrence in humans and/or a high potency in animals can
be presumed to have the potential to produce significant sensitisation in humans. Severity of reaction may also be
considered.

Sub-category 1B: Substances showing a low to moderate frequency of occurrence in humans and/or a low to moderate
potency in animals can be presumed to have the potential to produce sensitisation in humans. Severity of reaction may
also be considered.”

There are both experimental studies and human data assessing skin sensitisation properties of DPG. In the maximisation
assay (Magnusson and Kligman) conducted according to OECD TG 406, DPG did not induce cutaneous reactions in the
guinea pig. However, it should be noted that too few animals were tested in this study according to the revised guideline
(June 2022).

A significant number of epidemiological studies performed since the 70s report positive sensitization responses to DPG
in human population. As detailed above, the skin sensitization potential of DPG is clearly demonstrated based on human
data and a classification for skin sensitization is justified.
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Human data have been analysed to determine if they are sufficient for sub-categorisation.
Sub-categorisation is based on the frequency of occurrence of skin sensitization in humans.

Each publication was allocated to a population type as indicated in Table 3.2 of the CLP guidance. For the studies with
sufficient information and detailed above, the mean reaction frequencies for each population type were compared with
the criteria set in the CLP guidance.

Human diagnostic patch test data High frequency Low/moderate
frequency

General population studies =0.2 % < 0.2 %

Dermatitis patients (unselected, consecutive) = 1.0 % < 1.0 %

Selected dermatitis patients (aimed testing, usually special test =2.0% < 2.0 %

series)

Work place studies:

1: all or randomly selected workers =04% < 0.4 %

2: selected workers with known exposure or dermatitis =1.0% < 1.0 %

MNumber of published cases = 100 cases < 100 cases

* Only one or two types of information may be sufficient for sub-categorisation.

Taking into account all available studies, the number of published cases is higher than 100 cases.

As detailed above, in studies in which patients were highly-selected, in particular for a suspicion of allergy to rubber
gloves, were largely above threshold defining high frequency (Dejonckheere et al. (2019), Crepy et al. (2017), Baeck et
al. (2013), Ponten et al. (2012), Cao et al. (2010)). The test population therefore represents a highly-selected group with
regard to its potential to be sensitized to DPG and they may represent an overestimation of reactions to DPG compared
to dermatitis patients without pre-established relation to rubber/gloves.

In other studies, the frequency of occurrence was concluded as high in a workplace study on selected health-care
workers (Hamnerius et al., 2018) and in selected dermatitis patients (Hulstaert et al. (2017) and Ross (1969)). Other
studies were indicating a low/moderate frequency of occurrence. However, only on ++ or +++ reactions were
considered, the percentage of sensitization reactions is probably underestimated.

Overall, based on the weight of evidence, the frequency of occurrence of skin sensitization to DPG is considered
high.

Exposure data Relatively low exposure Relatively high exposure
(weighting) (weighting)
Concentration / dose = 1.0%
< 500pg/cm? = 500pg/cm?
(score 0) (score 2)

Repeated exposure < once/daily (score 1) score 2)
Number of exposures (irrespective of | <100 exposures (score 0) =100 exposuresiscore 2)

concentration of sensitizer)

Regarding exposure, DPG is manufactured and imported to the EU in amounts of 1 000-10 000 tons/year and is widely
used in products on the EU market (ECHA website). According to the Anses (2020), in general in rubber goods, the
percentage of DPG is estimated to be maximum 0.23% after vulcanization step. There is no information on the quantity
of DPG in medical gloves.
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Workers are exposed using rubber gloves containing DPG and general population are exposed through articles such as
shoes, balloons or tyres. Based on these information, the exposure can be considered as repeated once/daily and above
100 exposures.

Adding up the scores for each category, the final score for exposure is 4. The score of 4 corresponds to a
relatively low exposure.

Table 3.4 Sub-categorisation decision table

Relatively low frequency of

Relatively high frequency of

occurrence of skin occurrence of skin

sensitisation

sensitisation

(score 5-6)

(score 1-4)

Relatively high exposure

Relatively low exposure

Sub-category 1B

Category 1

or case by case evaluation

Category 1

or case by case evaluation

Sub-category 1A

Based on this table and considering human data, DPG fulfils criteria for classification Skin Sens. 1.

The frequency of occurrence of skin sensitization to DPG is considered high and the exposure is established low.
Therefore, a classification sub-category 1A is warranted for DPG.

10.7.3

DPG should be classified Skin Sens. 1A — H317 according to CLP Regulation.

10.8 Reproductive toxicity

10.8.1

Adverse effects on sexual function and fertility

Conclusion on classification and labelling for skin sensitisation

Table 14: Summary table of animal studies on adverse effects on sexual function and fertility

Method, guideline, | Test substance, dose levels Results Reference
deviations if any, | duration of exposure
species, strain,
sex, ho/group
OECD TG 443 DPG General toxicity: Unpublished
(Cohorts 1A, and Purity: 98.7% Mortality (unscheduled death) and clinical Z%jgi/ report,
1B with extension L observations in these animals:

Vehicle: 0.5% methylcellulose
to cohort F2) . L .

in drinking water treated by |P generation:
GLP reverse 0Smosis No unscheduled death in males. Reliability 1
Rats, Sprague- Dose levels: 0, 5, 15, 25 mg/kg .
Dawley bw/day 5 mg/kg bw/day:

Key study

Males and females

Number of animals
per sex per dose:

- Parental
generation: 24 per
sex per dose

- F1: 20 per sex
per dose (Cohorts
1A and 1B)

Administration: once daily by
gavage

Duration of exposure:

- P males: at least 10 weeks of
treatment

- P females: at least 8 to 10
weeks of treatment

2 females euthanized on PND 1 and 2.

15 mg/kg bw/day:

2 females euthanized on Day 24 p.c (post

conception) and on PND2.

25mg/kg bw/day:

5 females euthanized on PND1 and 1 female

on Day 23 p.c.
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Method, guideline,
deviations if any,
species, strain,
sex, ho/group

Test substance, dose levels
duration of exposure

Results

Reference

- Cohort 1A: both males and
females: from weaning post-
natal day (PND 22) until
euthanasia (from Day 90 p.p.,
to Day 93 p.p. maximum).

- Cohort 1B: In males: from
weaning (PND 22) for at least
10 weeks before mating,
during the mating period (up to
2 weeks), and after euthanasia
of F2 pups (on PND 4). In
females: from weaning (PND
22) for at least 10 weeks
before mating, during the
mating period (up to 2 weeks),
during  gestation,  during
lactation until PND 4 inclusive
until euthanasia for females
with no delivery (26 days after
the last day of the mating
period).

Cohort 1A:

No unscheduled death.

Cohort 1B:

No unscheduled death in males.
Control group:

One female euthanized on Day 4 p.c.

One female (pregnant): euthanized for no
delivery on Day 25 p.c.

15 mg/kg bw/day:

2 females euthanized on PNDL1.

25 mg/kg bw/day:

One female found dead on study Day 1.

One female euthanized on Day 24 p.c.

4 females euthanized for dead litter on PND1.
Body weight and body weight gain:

P generation, cohort 1A and 1B: no adverse
effect on body weight and body weight
change.

Food consumption:

No adverse effect seen in P Generation,
cohort 1A and cohort 1B during the study.

Clinical signs in termined as scheduled
animals:

P generation:

In all treated groups of both sex, ptyalism was
observed before and/or after dosing.

25 mg/kg bw/day in females:
Dyspnea after treatment (4/18)
Exophtalmos (2/18)

Hunched posture before and/or after treatment
(2/18)

Piloerection (4/18)

Clonic convulsion, locomotory difficulties,
loss of balance, staggering gait and/or tonic
seizures after treatment (6/18)

Cohort 1 A:

In all treated groups of both sex ptyalism was
observed before and/or after dosing.

Cohort 1B:
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Method, guideline,
deviations if any,
species, strain,
sex, ho/group

Test substance, dose levels
duration of exposure

Results

Reference

25 mg/kg bw/day in males:

Abdominal breathing and dyspnea after
treatment (1/20)

Half-closed eyes before (1/20) and after
treatment (3/20)

Hunched posture, hypoactivity, lateral
recumbency, piloerection and/or ventral
recumbency (6/20)

Clonic/tonic convulsion, loss of balance
and/or staggering gait after treatment (10/20)

25 mg/kg bw/day in females:
Half-closed eyes after treatment (2/15)

Hypoactivity, lateral recumbency, and/or
ventral recumbency after treatment (6/15)

Clonic convulsion, loss of balance and/or
staggering gait after treatment (14/15)

Organ observations:

P generation:
From 15 mg/kg bw/day:

In males: Statistically significant increase in
absolute and relative-to-body liver weights,
correlated with microscopic hepatocellular
hypertrophy.

In females: Same trend with lower amplitude
without statistical significance. Statistically
significant increased absolute and relative-to-
body adrenal gland weights (up to +23%). No
microscopic correlates.

Cohort 1A:
From 5 mg/kg bw/day:

Statistically significant increased absolute and
relative-to-body liver weights in females
treated

25 mg/kg bw/day:

Statistically significant increased relative-to-
body weights in males.

These effects correlated with hepatocellular
hypertrophy at microscopic examination in
both sex.

Cohort 1B:

Increased absolute (statistically significant at
15 mg/kg bwi/day) and/or relative-to-body
liver weights (statistically significant from 15
mg/kg bw/day in males) recorded in males
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Method, guideline,
deviations if any,
species, strain,
sex, ho/group

Test substance, dose levels
duration of exposure

Results

Reference

and females treated at > 15 mg/kg bw/day. No
microscopic correlates.

Other findings:

At 5 ma/kg bw/d, in P generation, one female
with an adenocarcinoma in mammary gland.

At 25 mg/kg bw/d, in cohort 1B generation,
one female with an adenocarcinoma in
mammary gland.

Effects on thyroid hormones (P and cohort
1A):

In P generation females:

25 mg/kg bw/day:

Statistical increase in T4 concentrations
(+38%) associated with a decreased in TSH
concentrations (-10% not statistically
significant).

Cohort 1A males:
5 and 15 mg/kg bw/day:
Statistical decrease of T4 concentrations.

No effect on weight and histopathology of the
thyroid was observed in any generation,
males and females.

Effects on fertility and sexual function:

Estrous cycle:

P generation:
From 5 mg/kg bw/day:

Tendency toward a lower mean number of
days of metestrus (4.9 for controls, 4.0 at 5
mg/kg/day, 3.7 at 15 mg/kg/day and 3.3 at 25
mg/kg bw/day). Statistical significance
achieved at 15 and 25 mg/kg bw/day

Tendency toward an increase in the mean
number of estrus (3.5 for controls, 3.8 at 5
mg/kg bw/d, 3.4 at 15 mg/kg bw/d and 4.3 at
25 mg/kg bwi/d). Statistical significance at 25
mg/kg bw/d.

Cohort 1A:
25 mg/kg bw/day:

Same trends observed without statistical
significance (metestrus: 3.8 vs 4.6 in controls;
estrus: 4.3 vs 4.0 in controls).
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Method, guideline,
deviations if any,
species, strain,
sex, ho/group

Test substance, dose levels
duration of exposure

Results

Reference

Duration of gestation:

P generation:

No difference in mean duration of gestation.

But increased gestation length (23-24 days)
noted at individual level.

5 mg/kg bw/day:

2/22 females with a gestation period of 24
days associated with a high pup mortality
rate.

25 mg/kg bw/day:

7/24 females with 23-day gestation periods
(not statistically significant) associated to a
high post-implantation loss.

Cohort 1B:

15 mg/kg bw/day:

1/18 female had 23 days of gestation
25 mg/kg bw/day:

7/19 females had 23 days of gestation.

Statistically significant increase in the mean
duration of gestation at (22.3 vs 21.9 in
controls).

Reproduction difficulties (difficulty to
deliver and reddish vaginal discharge):

P generation:
5 mg/kg bw/day:

One female presented reddish vaginal
discharge associated with dead litter.

15 mg/kg bw/day:

One female had dystocia with abdomen
increased in size.

25 mg/kg bw/day:

One female presented difficulty to deliver.
Cohort 1B:

25 mg/kg bw/day :

One female presented difficulty to deliver.

Follicles count:
Cohort 1A:
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Method, guideline, | Test substance, dose levels Results Reference
deviations if any, | duration of exposure
species, strain,
sex, ho/group
From 5 mg/kg bw/day:
Tendency toward a dose-related decrease in
the mean number of primordial follicles (8.68
at 5 mg/kg bw/day, 6.65 at 15 mg/kg bw/day,
5.75 at 25 mg/kg bw/day vs 9.31 mg/kg/day
in controls) (no statistical significance
achieved).
OECD TG No. 421 | DPG General toxicity: Unpublished
GLP Purity: 98.9% Parental generation: stud%/Orleg ort,
Rats, Sprague- | Vehicle: 0.5% methylcellulose | No mortality in any group due to parental A
. — Reliability: 1
Dawley aqueous solution toxicity.
Males and females | Dose levels: 0, 5, 15, 25 mg/kg | Body weight and food consumption:
10 animals per sex bw/day 25 mg/kg bw/day:
pergroup ,Agjvrglr;lstratlon: once daily by Males had a statistically significant mean
gavag body weight gain 20% lower than that of the
Duration of exposure: controls. Slightly reduced mean female body
In males: weight gain during the gestation period (-
' 10%, not statistically significant).
- 4 weeks before pairing, Statistically significant lower mean female
- during the pairing period (up [ food consumption from days 14 to 20 of
to 17 days), gestation (29  g/animal/day vs. 35
. . g/animal/day, p<0.01). Correlated with the
) lt”llt” fi%“f'cekof thtethmaIes slight reduction in body weight gain of the
(at least 10 weeks in total). females during the gestation period. Food
In females: consumption remained slightly lower during
. the lactation period (not statistically
- 4 weeks before pairing, significant).
- during the mating period (up
to 17 days),
. . Clinical signs:
- during gestation,
during 1 . il dav 4 Lateral decubitus and mydriasis in one male
-auring acta}tloln until day .|| (day 27 of dosing only) and one female (day 1
post_-fpartum inclusive (or until | ¢ ‘Jactation only), abnormal locomotion in
sacrifice), one occasion for one female and staggering
- until sacrifice for non-|gaitin one male. Salivation for all animals.
pregnant females. Organ weight, Mmacroscopic and
microscopic examinations
No effects on organ weights nor any
treatment-related macroscopic or microscopic
findings.
Effects on fertility and sexual function:
No effects on sperm motility
No effects on mating, fertility, gestation or
delivery
Oral testicular | DPG General toxicity: Unpublished

toxicity and male

Purity: 99.9%

Some minor change in body weight during

study report,
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Method, guideline, | Test substance, dose levels Results Reference
deviations if any, | duration of exposure
species, strain,
sex, ho/group
fertility study Vehicle: acetic acid in|the premating period without dose response. 1989
No guideline, GLP demineralised water Mortality: Koéter et al.

. . Dose levels : 0, 0.06, 0.25, 1, 4 . . (1992)
Mice, albino, CD1 and 16 mg/kg bw/ day daily by No female died during the study. o

. Reliability 3 (not
180 males, 130 |gavage In males: reliable)
females Duration of exposure: 8 weeks | control group:
25 males per dose | premating period for males. 1 animal
11 selected males of the groups anima Poor

22 females for the
group doses: 0, 4
and 16 mg/kg
bw/day.

exposed to 0, 4 and 16
mg/kg/day mated with
untreated females.

0.06, 0.25, 4 and 16
respectively:

3-6-2-4 animals

mg/kg bw/day

Gross  examination,  organ
microscopic examination in males:

weight,

Gross examination at necropsy did not reveal
any treatment related changes.

No significant differences in organ weights
occurred between the groups.

Microscopic examination of the testes did not
show any effect of treatment with DPG.

Clinical signs in parent mice:
In all groups:

Some animals with minor piloereaction
(including in control group) and low general
body condition (one animal in control group
also: probably due to a dosing error).

Effects on fertility and sexual function:
0, 4 and 16 mg/kg bw/ day respectively:
Mating index: 77.3, 86.4, 86.4%

Female fertility index: 59.1, 86.4, 77.3%
Male fertility index: 72.7, 90.9, 81.8%
Fecundity index: 76.5, 100, 89.5%

Sperm analysis:
16 mg/kg bw/day:

Statistically significant increase in folded tails
(mean incidence: 50 vs 20 in controls / 1000
cells examined). Data not available for the
other treated groups.

reproductive
performance in
the controls

Study on seminal
cytology, testicular
histology and
reproductive

DPG

Purity: There were some
undefined impurities in the test
material. No more information

Mice:

Few information on
Histopathological data:

general toxicity:

Bempong, 1983

Jan.
1987,

(Bempong,
21,
personnal
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Method, guideline,
deviations if any,
species, strain,
sex, ho/group

Test substance, dose levels
duration of exposure

Results

Reference

toxicity in mice and
hamster.

No guideline, Not
GLP

Mice,
C57BL/6JxDBA2,
males and females

Syrian hamster,

males

No information on
the  number of
treated
animals/dose, food
and water
consumption,
clinical signs.

available.
Vehicle: 0.025% acetic acid

Mice:

Male  reproductive _organs
analysis:
Exposure period: up to 15
weeks

Reproductive study :

Exposure period (male only):
90 days After 7 days of
exposure, the animals were
mated at weekly intervals to

12-wk-old virgin untreated
females.

Females sacrificed after 13
days of pregnancy.

Premating exposure period
(males): 7 days Premating

exposure period (females): no
exposure

Administration:
in drinking water

continuously

Dose levels: 0, 4 or 8 mg/kg
bw/day

Syrian hamster :

Male  reproductive _ organs
analysis:
Exposure period : up to 80

days (not clearly indicated)

Administration:
in drinking water

continuously

Dose levels: 0, 4 or 8 mg/kg
bw/day

8 mg/kg bw/day: parietal peritoneum
saturated with fatty tissues. Mesentery and

greater omentum showed the greatest
evidence of fatty tissue accumulation
compared to the control group.

Effects on fertility and sexual function:
From 4 mg/kg bw/day:

Non-linear time-dependant increase in the
frequency  of  sperm morphological
abnormalities within 85 days of observation:

- In controls: from 1.8 to 5.3% with a
mean of 3.5%.

- At 4 mg/kg bw/day: from 16.2 to
42.4%.

- At 8 mg/kg bw/day: from 38.6 to
75.1%.

Significant decrease in testicular weights after
5,7, 9, and 15 weeks of treatment

Significant decrease in sperm count, 7, 9, and
15 wk after treatment. At 8 mg/kg bw/day of
DPG, significant differences in sperm counts
were noted 5 weeks after treatment.

Presence of germinal cells in the epididymis
of treated mice. More germinal cells than
spermatozoa in cytological preparation when
prolongation of DPG treatment. Presence of
irregularly shaped seminiferous tubules with
no defined basement membrane, loss of
interstitial cells, and limited numbers of
spermatids and spermatozoa in the lumen of
the tubules compared to controls.

Significant  differences between treated-
groups and controls, on fertility indices after
5 weeks (number of pregnant females: 19/20;
16/20; 11/20, for each group respectively at
week 5 and 20/20; 17/20; 8/20 at week 7).
Differences between the two doses of DPG
became evident in the 7th week.

Significant reduction in the number of
implants per pregnancy in mice observed at
the week 12:

4 mg/kg bw/day: 7.5
pregnancy.

8 mg/kg bw/day: 5.5
pregnancy.

+2.3 implants per

+1.9 implants per

No information on number of implants in
control at week 12.

communication
reported by the
SIDS, 2002)

Reliability : 3
(not reliable)

Study design not
clear.

Impurities
detailed)
mentioned by the
author.

(not
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Method, guideline, Results Reference
deviations if any,
species, strain,

sex, ho/group

Test substance, dose levels
duration of exposure

Syrian hamster:
No information on general toxicity

Effects on fertility and sexual function:

In controls: Abnormal sperm morphology
ranged from 2.0 to 13.6% with a mean of
9.2%.

From 4 mg/kg bw/day:

From day 75 to the end of the experiment,
steady increases in the frequency of
anomalous sperm: up to 50 and 80% of
abnormal sperm at 4.0 and 8.0 mg/kg bw/d,
respectively.

Fluctuations in the levels of
sperm abnormalities in all preparations from
day 30 to day 75.

Table 15: Summary table of other studies relevant for toxicity on sexual function and fertility

Method, guideline, [ Test substance, dose Results Reference
deviations if any, | levels duration of

species, strain, sex, | exposure

no/group

Repeated Dose 90- | DPG In F344/N rats: NTP, 1995

day oral toxicity
study in rodent

Similar to OECD
TG 408

GLP
Rats F344/N

10 animals per sex,
dose and strain

Purity : 98.9%

Dose levels: 0, 250, 500,
750, 1500, or 3000 ppm in
feed

Equivalent ;

0, 17/17, 32/32, 49/50,
100/95, 181/184 mg/kg
bw/d in male and female
rats, respectively.

Feeders were changed
daily, 7 days per week.

Duration of exposure : 13
weeks

Mortality:

All animals survived except at 3000 ppm
with all females and 6/10 males died.

Food consumption:

Decreased as exposure concentrations
increased above 500 ppm with feed
consumption 34% to 40% less than the
controls in males and females that
received 3000 ppm.

Body weight:
1500 and 3000 ppm groups:

Mean body weights of male and females
rats decreased compared to controls (-21
% and -48% in males and -7.5% and -
14% in females) (statistical significance
not mentioned).

Organ weight:

Organ weights for groups receiving 750
ppm or greater were significantly lower
than those of the controls.

Changes in hematology parameters in

Reliability 2 (reliable
with restriction)
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Method, guideline,
deviations if any,
species, strain, sex,
no/group

Test substance,

levels
exposure

duration

dose
of

Results

Reference

animals receiving 1500 and 3000 ppm:

Mild polycythemia observed at Day 5 in
the 3000 ppm male and female rats, and
to a lesser extent in the 1500 ppm females
indicated by greater erythrocyte counts,
hematocrit values, and hemoglobin
concentrations than controls.

Slightly lower reticulocyte counts at Day
5 in 3000 ppm male and female rats and
1500 ppm females.

Changes in clinical chemistry
parameters primarily in the 1500 and
3000 ppm groups:

Greater alkaline phosphatase activity and
bile acid concentration than controls
occurred in an exposure-related manner in
male and female rats.

By Week 13, alkaline phosphatase
activity and bile acid concentration were
greater than the controls in all groups of
exposed rats; these changes are consistent
with cholestasis.

Total protein, creatinine, cholesterol, and
triglyceride concentrations in the 1,500
and 3,000 ppm groups were lower than
the controls and these differences are
consistent with inanition according to
NTP.

Clinical signs:
> 1500 ppm beginning at Week 2 :

Rats appeared thin and had ruffled fur,
with discolorations of the tail, ears, and
scrotum or vaginal area. Salivation,
hypoactivity, convulsions and seizures
observed in some male and female rats in
these groups, and abnormal posture
(staggering) in most males and females.
Other clinical signs observed in these
groups: hyperactivity, hunched posture,
ptosis, ataxia, dyspnea, and bristly hair.

Gross necropsy and  microscopy
observations:

Female reproductive organs ___and
reproductive parameters:
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Method, guideline, | Test substance, dose Results Reference
deviations if any, | levels duration of
species, strain, sex, | exposure
no/group
From 750 ppm:
Overall reduction in uterus size diagnosed
as hypoplasia. Occurred with greater
incidence and severity in the three highest
exposure groups.
Among 750 and 1500 ppm group:
Length of the estrous cycle greater than
controls. Statistically significant at 750
ppm (6.00 vs 4.95 days in controls), not
statistically significant at 1500 ppm (5.67
vs 4.95 days in controls with and estrous
cycle longer than 12 days or unclear in 1
of 10 animals).
Males reproductive organs and
reproductive parameters:
1500 ppm:
Significant reduction in sperm motility in
males (83.69% vs 94.76% in controls).
Repeated Dose 90- | DPG In B6C3F1 Mice : NTP, 1995

day oral toxicity
study in rodent

Similar to OECD
TG 408

GLP
Mice, B6C3F

10 animals per sex,
dose and strain

Purity : 98.9%

Dose levels: 0, 250, 500,
750, 1500, or 3000 ppm
1,3-diphenylguanidine in
feed

Equivalent ;

0, 38/46, 75/93, 114/141,
231/285, 457/577 mgl/kg
bw/d in male and female
mice, respectively

Feeders were changed
daily, 7 days per week.

Duration of exposure : 13
weeks

All animals survived.
Body weight :
1500, and 3000 ppm:

Lower mean body weights of both males
and females compared to controls (not
statistically significant) especially during
the latter part of the study (-13.5% and —
19% in males and -12% and -20% in
females at 1500 and 3000 ppm
respectively).

Food consumption :

Similar to control groups in all exposed
groups of both sexes.

Organ weight:

Significantly lower absolute organ
weights and greater relative organ weights
than controls were observed for several
organs in the 1500 or 3000 ppm groups.

Clinical signs:
750, 1500, and 3000 ppm:
Thin appearance in female mice

Thin appearance in male mice in the 3000
ppm group.

Alopecia, abnormal posture, ptosis, and
bristly hair observed in both sexes.

Reliability 2 (reliable
with restriction)
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Method, guideline,
deviations if any,
species, strain, sex,
no/group

Test substance,

levels
exposure

duration

dose
of

Results

Reference

Gross necropsy and  microscopy
observations :

No treatment-related gross or microscopic
lesions observed in male or female mice.

Males  reproductive organs and
reproductive parameters :

3000 ppm:

Significant greater numbers of spermatid
heads (20.52 vs 17.10 107/g testis in the
control) and lower sperm moatility
(51.56% vs 84.84% in the control)

Female reproductive organs and
reproductive parameters :

3000 ppm:

Estrous cycle length significantly greater
than controls (5.15 vs 4.30 days).

10.8.2  Short summary and overall relevance of the provided information on adverse effects

on sexual function and fertility

1) The effects of DPG on sexual function and fertility were investigated in an Extended One Generation Reproductive
Toxicity Study (EOGRTS) including a F2 generation, conducted according to OECD TG 443 (Unpublished study
report, 2021). The dose levels tested were 5, 15 and 25 mg/kg bw/day. This study is considered as the key study.

In the study report, Historical Control Data are reported. However, they are constituted of only two EOGRTS studies
for reproductive toxicity with only one including a F2 extension. No HCD were available for cohort 1A. The humber of
the studies used for HCD is not sufficient to be representative of normal biological variability. These HCD are therefore
not considered relevant by DS for comparison with the study results. The concurrent control group is anyway the most

relevant comparator, historical control data cannot be used to dismiss statistically significant findings.
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PND 23
Termination P
generation
Dosing P generation I
P generation N -
24 males and 24 females Weaning

Lactation

2 weeks-premating 2 weeks mating Gestation

PND 22

11/10 weeks of age
males/females

v

PND 90-93 Dosing Cohort 1A | Cohort 1A
Termination of |+ 20 males and
cohort 1A 20 females

Dosing Cohort 1B
Y

PND4 i i Cohort 1B
Termination o 2 weeks mating 10 weeks-premating Iy EL=FNT
cohort 18 20 females

And F2 pups

Figure 1: Study design of EOGRTS (2021)
Cohorts 1A = Reproductive/developmental toxicity testing

Cohorts 1B = Reproductive/developmental toxicity testing with extension to produce a F2 generation

Mortality

Unscheduled mortality was observed in P generation females at all doses (0, 2, 2, 6) (but not in the control group).
There was no unscheduled death in males.

The mortality linked to reproductive troubles and the clinical signs observed in these females before sacrifice are
detailed below. These females were sacrificed because of dead litter (pups born alive) and difficulties to deliver. The
clinical signs were not the reason for the sacrifice.

At 5 mg/kg bw/day:

One female was prematurely euthanized on PND1 because of a dead litter. This female showed piloerection, hunched
posture pallor of eyes/extremities and reddish vaginal discharge before sacrifice.

At 15 mg/kg bw/day:

One female was prematurely euthanized on Day 24 p.c. because of the difficulties to deliver associated with an
abdomen increased in size (attributed to dystocia by the study author). This female showed severe clinical signs
(piloerection, hunched posture, generalized pallor, vaginal discharge) before sacrifice.

At 25 mg/kg bw/day:

One female was prematurely euthanized on Day 23 p.c. because of the difficulties to deliver. The female showed cold to
the touch, lateral recumbency, tonic seizures, clonic convulsion, dyspnea and exophthalmos before sacrifice.

Regarding cohort 1B, mortality was observed in females (3, 0, 3, 6), there was no unscheduled death in males.

Mortality linked to reproductive troubles and the clinical signs observed in these females before sacrifice are detailed
below. These females were sacrificed because of dead litter, difficulties to deliver, no delivery or no pregnancy. The
clinical signs were not the reasons for the sacrifice.

In the control group:

One female (pregnant) was euthanized for no delivery on Day 25 p.c.. This female did not showed difficulty to deliver.
No clinical sign was observed in this female.
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One female (not pregnant) was euthanized on Day 25 p.c.
At 15 mg/kg bw/day:
One female (not pregnant) was euthanized on Day 25 p.c.
At 25 mg/kg bw/day:

One female was prematurely euthanized for difficulties to deliver on Day 24 p.c. This female showed piloerection,
hunched posture and abdominal breathing.

One female was prematurely euthanized for humane grounds on PND1. This female showed lateral recumbency and
loss of balance.

Overall, DS notes that most of these females were sacrificed around the delivery date and/or shortly after and
dead litter and/or difficulty to delivery were reported.

There were no unscheduled deaths in Cohort 1A animals that were not mated.

Body weight and food consumption

In P generation females, at 25 mg/kg bw/day, a significant increase in the mean body weight was observed at the end of
the lactation period (+5.1% at PND 14 and +4.5% at PND 21). The mean body weight change was significantly
increased between PND 7 to 14 (+21g vs +7g in controls). No change was noted in P generation males excepted for the
15 mg/kg bw/day group on the day 36 (+2.8%).

In cohort 1A females, at day 64, a trend toward an increased mean body weight was noted from 15 mg/kg bw/day
onwards but was not dose-related (+5% at 15 mg/kg bw/day statistically significant, + 4.6% at 25 mg/kg bw/day not
statistically significant). The mean body weight change was significantly increased between the days 57 to 64 at the mid
dose only (+11g vs +7¢ in controls) and between the days 1 to 64 at the mid and high doses (+231 g and + 2329 vs 2169
in controls). No change was noted in cohort 1A males.

In cohort 1B females, during the premating and post-mating periods, from day 22 to day 71, a trend toward an increased
mean body weight was noted from 15 mg/kg bw/day onwards but was not dose-related (<10%). The mean body weight
gain was significantly increased at the high dose during the days 15 to 22 (+37g vs +31g), the days 22 to 29 (+26g vs
+22g in controls), the days 43 to 50 (+17g vs +13g in controls), and from the mid dose for the days 1 to 71 (+238g, +
243g vs +218g in controls). During the pregnancy period, a significant increase in the mean body weight was observed
in females from 15 mg/kg bw/day. The changes were not dose-related and the amplitude was generally lower than 10%
expected for the day 20 p.c. (end of pregnancy) where the amplitude was +10.3%. During the lactation, at PND1, the
mean body was also significantly increased (+10.5%) at the mid dose and at the high dose (+7.4%). At PND4, the mean
body weight was also significantly increased at the high dose (+9.3%) at 15 mg/kg bw/day only. In cohort 1B males, a
significant increase in the mean body weight was observed at 15 mg/kg bw/day only between the days 43 to 71 and at
day 106 (<10%).

There was no change in food consumption excepted for the cohort 1B males where the food consumption was
significantly increased at the mid dose during the days 22 to 29 (+10.3%), 36 to 43 (+9.1%), 43 to 50 (+9.1%), 57 to 64
(9.4%) and 99 to 106 (+9.7%).

Clinical signs
In terminated as scheduled animals several clinical signs were observed (please see annex | for detailed clinical signs).

In both generations and sexes, ptyalism was observed mainly after dosing.

Several P generation females of the high dose group displayed dyspnea, exophtalmos, hunched posture, lateral or
ventral recumbency and piloerection. 6 females from the high dose group displayed clonic convulsion, locomotory
difficulties, loss of balance, staggering gait and/or tonic seizures after treatment, between the days 42 to 62.

In cohort 1B, several males displayed hunched posture, lateral recumbency, piloerection and/or ventral recumbency in
the high dose group and 10 males presented clonic/tonic convulsion, loss of balance and/or staggering gait after
treatment between the days 90 to 108. In females, half closed eyes, lateral recumbency, and/or ventral recumbency were
observed and 14 females presented clonic convulsion, loss of balance and/or staggering gait after treatment between
days 94 to 100. These signs were observed mainly after dosing.

The clinical signs hypoactivity, clonic/tonic convulsion, locomotory difficulties, loss of balance, staggering gait and/or
tonic seizures are suggestive of neurologic disorders and are observed in P generation females and males and females of
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the cohort 1B. In P generation, these signs were observed at the end of the pregnancy period. These findings were
transient and observed after dosing only (mainly not observed on next days after appearance). In cohort 1B, these signs
were observed in both sexes from study day 94 after dosing for 1 to 3 days. It has to be noted that these signs were
observed in the high dose groups only in both generations.

Effects on organs were observed in the P generation and cohort 1A:

In P generation, statistically significant increase in absolute and relative-to-body liver weights were recorded in males
treated at > 15 mg/kg bw/day (up to +11%; p<0.01) and correlated with the microscopic hepatocellular hypertrophy. A
similar trend was observed in females without statistical significance (except in relative-to-body weights at 15 mg/kg
bw/day, + 7%; p<0.01). In cohort 1A, statistically significant increase in absolute and relative-to-body liver weights
were noted in females treated at > 5 mg/kg/day and in relative-to-body weights in males treated at 25 mg/kg/day (up to
+18%; p<0.01 or 0.05). This correlated with hepatocellular hypertrophy at microscopic examination. In cohort 1B,
statistically significant increase in liver weights were recorded in females (absolute weight only from 15 mg/kg bw/day)
and in males (absolute weight only at 15 mg/kg bw/day, relative-to-body weights from 15 mg/kg bw/day).

DS notes that two females developed an adenocarcinoma in mammary gland, one in the parental generation at 5
mg/kg bw/day and one in the cohort 1B at 25 mg/kg bw/day. There is no information to conclude if this effect is
spontaneous or linked to the treatment. However, literature data report that, generally, mammary adenocarcinoma
occurred spontaneously after 30 weeks of age (around 7.5 months) in female Sprague Dawley rats (Son et Gopinath,
2004). There are only a few case reports of mammary adenocarcinoma in Sprague Dawley females aged less than 20
weeks old (Oshi, 1995, Kuzutani 2012). One rat developed a mammary adenocarcinoma at 10 weeks (week 4 of the
study) in the Oshi (1995) study and at 12 weeks old (10 days after reception of animals by the laboratory) in the
Kuzutani (2012) study. In a study conducted by Chvedoff (1979), 2 of 300 (incidence: 0.67%) female rats that had
nursed their offspring and 3 of 830 (0.36%) virgins had palpable mammary tumors before 6 month of age. In a study
conducted by Son (2004), from 1264 Sprague Dawley females (controls of 20 carcinogenicity studies of Huntingdon,
Cambridgeshire PE28 4HS, UK): only one developed a mammary adenocarcinoma (incidence: 0.08%) between week
21 to 30 of the study (29-38-week old corresponding to 7-9-month old). These studies points that the occurrence of
mammary adenocarcinoma is not expected in an EOGRTS study where animals were about 4 months (parents) and 3.5
months (cohort 1B) of age.

Regarding thyroid hormones, in females of the P generation and at 25 mg/kg/day only, the mean concentration in T4
was high when compared to controls (+38%, p<0.05). This was not correlated with macroscopic and microspic finding.
In cohort 1A males, T4 was low at 5 and 15 mg/kg bw/day (-5 and -8% respectively, no statistical significance) but not
at 25 mg/kg bw/d (+3, no statistical significance). There was no dose response relationship and there were no
macroscopic or microscopic test item-related findings in the thyroid glands.

Adverse effects on fertility and sexual function were recorded in parental generation and in cohorts 1A and 1B.

In the P generation, an increase in the number of females with a gestation length of 23 to 24 days was noted at the
highest dose. However, there was no change in the mean duration of gestation (see table below). Among these females:

At 5 mg/kg bw/day, two females presented a gestation length of 24 days associated with a high pup mortality rate. One
of the two females presented a total dead litter. Clinical signs such as piloerection, hunched posture pallor of
eyes/extremities, reddish vaginal discharge were noted before the sacrifice. The other one had 1 live pup and 9 dead

pups.

At 15 mg/kg bw/day, one female showed difficulties to deliver associated with an abdomen increased in size, attributed
to dystocia by the study author. This female was sacrificed for difficulty to deliver on day 24 p.c..

At 25 mg/kg bw/day, there was an increase of females presenting a gestation length of 23 day when compared to the
control group (7 females vs 3 in controls). Among them, one female presented difficulties to deliver in presence of
clinical signs indicative of neurotoxicity (cold to the touch, lateral recumbency, tonic seizures, clonic convulsion,
dyspnea and exophthalmos). Three other females had total dead litter and presented clinical signs (piloerection, hunched
posture, pallor of eyes/extremities, ventral recumbency, staggering gait, exophthalmos and/or dyspnea before sacrifice).

Table 16: Duration of gestation in P females

Dose level (mg/kg bw/day) 0 5 15 25
AT DET G e 23(95.8%) | 22 (95.6%) 23 (95.8%) 24 (100%)
females
Females with 21 days of 1 0 1 1

gestation
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Females with 22 days of

. 19 18 19 14
gestation
Females with 23 days of . 7 (one with difficulty to
gestation 3 2 1 (dystocia) deliver; 3 total litter loss)
Females with 24 days of 2 (1 total litter
. 0 0 0
gestation loss)
Mean duration of gestation | 22.1+0.4 22.3+0.6 22.0+0.3 22.3+0.6

An effect on gestation length was observed for cohort 1B. In this cohort, at 25 mg/kg bw/day, the mean duration of
gestation length was statistically significantly higher than in controls (22.3 vs. 21.9 days in controls). There was 0/16,
0/20, 1/18 and 7/19 females with 23 days of gestation in control, low-, mid- and high-dose groups, respectively. No
gestation period over 24 days was observed. Among these females:

At 15 mg/kg bw/day, two females presented dead litters and one of the two had clinical signs (piloerection, hunched
posture, pallor, dyspnea). No adverse clinical signs before death were observed in the second female.

At 25 mg/kg/day, one female presented difficulties to deliver with clinical signs (piloerection, hunched posture and
abdominal breathing). Two other females had dead litter and one of the two presented clinical signs (staggering gait and
loss of balance before death).

Table 17: Duration of gestation in cohort 1B

Dose level (mg/kg bw/day) 0 5 15 25
7/19 (one with
Females with 23 days of gestation 0/16 0/20 1/18 difficulty to
deliver)
Mean duration of gestation 21.9+03|219+£03|221+0.2 22.3*+ 0.6

*: p<0.05

Overall, there is a consistent effect on the duration of gestation length among P and F1 generations that is statistically
significant in F1 generation. The longer duration of gestation is often associated with dystocia, difficulty of deliver and
total litter loss. This observation supports an effect on fertility.

Effects of DPG on estrous cycle were investigated.

No significant effect on the mean duration of the cycle was observed in P generation. The study report concluded that
79.2% of the females in the P generation had normal cycles in the controls. In application of OECD Guidance document
n°106 for histologic evaluation of endocrine and reproductive tests in rodents (2009) part 5, only duration of the cycle
was considered to establish whether a cycle is normal or not. When individual data were checked by DS, it is to be
noted that only 50% of the controls in the P generation have regular estrous cyclicity based on the succession of at least
2 complete cycles during the 15 days of monitoring. The observed inappropriate sequence of phases creates
uncertainties on the validity of calculation of the mean duration of cycles in the control group and on the conclusion of
an absence of effect in experimental groups.

However, effects on the duration of phases of the estrous cycle were recorded (considering the number of days spent in
each stage of the cycle). In P females, from 15 mg/kg bw/day, the length of the metestrus was statistically significantly
lower than in controls with a dose-related effect. At 25 mg/kg bw/day, the length of the estrus was significantly
increased. The same trend on the duration of phases was observed in the cohort 1A females without statistical
significance (see table 19).

Table 18: Estrous cycle in P generation and cohort 1A

P Generation females Cohort 1A females
Dose level
(markg bw/day) 0 5 15 25 0 5 15 25
Number of females examined 24 24 24 24 20 20 20 20
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Mean percent of females cycling normally (%) -

79.2 | 958 | 91.3 95.8 100 | 95 | 100 | 100
study report

Mean percent of females cycling normally (%) —

. 50 | 54,17 | 54,17 37,5 90 70 70 65
DS recalculation

Mean percent of females with all stages (%0) 100 | 100 100 95.8 100 95 100 90

Mean number of days of diestrus (x SD) 3'18; 4'10; 4.7+2345+2.6 3'157i 4'137i 3'17; 4'210i
Mean number of days of proestrus (x SD) 2(')8; 3(')27i 3.3%+1.013.0+1.0 309 4i 3(')4; 3077i 400;
35+ |38+ 43**+ | 40+ |43+ |43+ |43+

Mean number of days of estrus (+ SD) 08 06 3.4+0.9 12 08 06 | 06 04

49+ | 40+ | 3.7+ | 33#+ |46+ |41+|44+ |38+

Mean number of days of metestrus (£ SD) 15 13 14 17 15 15 16 21

28+ | 3.0+ 30+ (30+|30+|30%

Mean number of cycles (= SD) 08 03 2.8%0.528+0.5 00 00 | 0.0 00

. 45+ | 4.0+ 40+ |40+ |40 |40+

Mean duration of cycles (days) (+ SD) 17 01 4.4+1741+0.3 01 01 | 00 01

*: p<0.05, **: p<0.01, #: p<0.001
SD: standard deviation

No significant effect was observed on the number of primordial follicles in P females. However, in cohort 1A, from 5
mg/kg bw/day, a non-statistically significant but dose related decrease in the mean number of primordial follicles
was recorded. Despite a decrease of respectively 29 and 38% at the mid- and highest doses, the statistically significance
was not reached, this can be explained by high standard deviation in the control. Adequate historical control would have
been useful to better interpret this result but were not available. Moreover the analysis of the second ovary was not
performed. It is stated in the OECD TG 151 (guidance document supporting OECD test guideline 443 on the extended
one generation reproductive toxicity test) the following regarding follicle count : “Where high dose group counts are
less than 85% of control but are not statistically significantly different, it is recommended that the second ovary be
processed, with an evaluation of an increased number of sections (e.g. 50 sections or approximately 5% of the ovary) to
establish if the intergroup difference is statistically significant. Animals in Cohort 1B may be used if it is considered
that evaluating additional ovaries could aid in clarifying the results”. In conclusion, as the decrease in the number of
primordial follicle count is higher than 25% and is clearly dose-related, this points to a fertility effect, despite the lack
of statistically significance.

Table 19: Follicle count in cohort 1A females

Doses (mg/kg bw/d)
0 5 15 25
Primordial fg'[')i;'es (mean+ | 931+ 600 | 8684677 | 6.65+307 5.75+ 4.30
%/control group -7 -29 -38
Corpora lutea (mean + SD) | 19+ 7.36 _ _ 18.6 £ 6.52
%/control group -2

SD: standard deviation
There was no effect on sperm parameters in both generation.

In conclusion, effects on sexual function are observed in the EOGRTS. Effects on the gestation duration, including
dystocia and difficulties to deliver, a decrease in follicle count, and indications of effects on the estrous cycle are
recorded. It has to be noted that developmental toxicity is reported in this study and described in section 10.8.4.

DS notes that a classification Repr. 1B, FD - H360 is also proposed by the study authors of the EOGRTS.

2) In addition, a study conducted according to OECD TG 421 (Reproduction/Developmental Toxicity Screening Test)
(2010) is available. The dose tested were 5, 15 and 25 mg/kg bw/day by gavage. 10 rats Sprague-Dawley/ sex/dose
were used. At the high dose, suggestive signs of neurotoxicity (one male with staggering gait, one female with
locomotory difficulties, one male with lateral decubitis and one male and one female with mydriasis) were occasionally

50



CLH REPORT FOR 1,3-DIPHENYLGUANIDINE

recorded. There was no effect of treatment with DPG on organ weights, macroscopic post-mortem examination and
microscopic examination at any dose-level. There was no also effect on reproductive parameters. However, it can be
noted that the OECD 421 guideline study is a screening assay. According to the OECD guideline, this protocol is only
“designed to generate limited information concerning the effects of a test chemical on male and female reproductive
performance such as gonadal function, mating behaviour, conception, development of the conceptus and parturition”.
Statistical analysis is also rather limited since only 10 animals of both sexes were included. It has to be noted that
developmental toxicity is reported in this study and described in section 10.8.5.

3) In the NTP (1995) 13-week sub-chronic toxicity study, F344/N rats and B6C3F mice (n=10/sex/group) were
respectively exposed in feed to doses of 0, 500, 750, and 1500 ppm and 0, 250, 750 and 3000 ppm (equivalent to O,
17/17, 32/32, 49/50, 100/95, 181/184 mg/kg bw/day in male and female rats respectively and equivalent to 0, 38/46,
75/93, 114/141, 231/285, 457/577 mg/kg bw/d in male and female mice, respectively) (NTP, 1995). Effects of DPG on
reproductive organs (weight and histology) were investigated.

The results in F344/N rats are the following:

A high mortality was reported at 3000 ppm: 4/10 males survived and there was 100% mortality for females at the end of
the study. Thus, results from this group are not detailed thereafter.

At 1500 ppm, a marked decrease of the mean body weight (21% of controls for males and 14% of controls for females)
and average food consumption was observed in males and females. At 750 ppm, only a slight decrease of body weight
was seen (< 10%).

At 1500 ppm, from week 2, some rats presented signs possibly linked to neurological disorders as hypoactivity,
convulsions and seizures. Abnormal posture characterized as staggering was noted in most males and females. Other
clinical signs observed in this group included hyperactivity, hunched posture, ptosis, ataxia, dyspnea, and bristly hair.

Changes in hematology parameters were seen in rats receiving 1500 ppm. At Day 5, a mild polycythemia occurred in
females. This was indicated by greater erythrocyte counts, hematocrit values, and hemoglobin concentrations than
controls and would be consistent with a relative polycythemia related to dehydration and hemoconcentration. There
were slightly lower reticulocyte counts at Day 5 in females.

Regarding adverse effects on fertility:

From 750 ppm, uterine hypoplasia was seen in females with greater severity and incidence compared to controls.
However, detailed incidence was not available in the article. A statistically significant increase in the length of the
estrous cycle was also noted at 750 ppm. A non-significant increase of the diestrus and a non-significant decrease of
the estrus were noted at 750 ppm (calculated in terms of percentages of the cycle). At 1500 ppm, the changes were
lower than at 750 ppm and not statiscally significant (see table below).

Table 20: Estrous cycle in F344/N Rats

Study Parameters 0 ppm 500 ppm 750 ppm 1,500 ppm
n 10 10 10 ]
Necropsy body weight (g) 204 + 4 195+ 3 181 = 3* 177 2 27
Estrous cycle length (days) 4.95+0.05 5.00+0.00 6.00 £ 033" 567 +0.44°
Estrous stages (% of cycle)
Destrus 382 382 44.5 418
Proastrus 14.5 18.1 16.4 155
Estrus 30.0 245 245 227
Matesirus 17.3 18.2 14.5 20.0

Mecropey body weights and estrous cycle lengths are presented as mean £ standard emor. By multivariate analysis of variance, exposed
groups do not differ significantly from the control group in the relative length of time spent in the estrous stages.

R i

*  Estrous cycle longer than 12 days or unclear in 1 of 10 animals.

** Significantly different (P <0.01) from the control group by Dunnett's test (necropsy body weight only) or Dunn's test.

In the 1500 ppm dose level group, males displayed a significant reduction in sperm motility.

Table 21: Summary of reproductive organ toxicity and spermatogenesis in males F344/N Rats
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Study Parameters 0 ppm 500 ppm 750 ppm 1,500 ppm
n 10 10 10 10
Weights (g)
Necropsy body weight T4 +6 358+5 34T £ 47 300 £+ 7
Left epididymis 0.480 £ 0.010 0.482 + 0.009 0.496 + 0.010 0464 + 0.008
Left cawda epididymis 0.196 + 0.005 0.199 + 0.005 0.198 + 0.006 0.186 + 0.004
Left testis 1.55+0.02 1.56 £ 0.02 1.51 + 0.03 1.48 + 0.02
Spermatid measurements
Spermatid heads (10°/g testis) 11.09 £+ 0.68 10.46 + 0.29 10.81 + 0.44 10.84 + 0.41
Spermaltid heads (107 testis) 1714 +098 16.31 + 0.40 16.50 + 0.63 16.00 + 0.54
Spermatid count (mean/10~*mL suspension) B5.70 + 4.90 B1.55+ 198 B2.48 + 313 B0.00 £ 2.71
Epididymal spermatozoal measurements
Maodility (%) 94.76 £ 1.42 85230+ 1.76 BT.34 + 375 B3E9 2277
Concentration (10°/g caudal epididymal issue) 331.5+33.2 2590 £ 29 6° 2905+ 26.3 588.2 £ 139

Data presented as mean + standard error. Differences from the control group for epididymal, cauda epididymal, and testis weights, spermatid

measurements, and sperm concentration are not significant by Dunn's test.
2
n=g.

** Significantly different (P=0.01) from the control group by Dunnett's test (necropsy body weight only) or Shirey's test.

The results in B6C3F mice are the following:

No mortality was observed at all doses. At 750 ppm and 3000 ppm, the mean body weight of both sexes was lower
compared to controls (from -7% to -20%). From 750 ppm, females presented a thin appearance that was also seen in
males in the 3000 ppm exposure group. There was no difference on the mean feed consumption at all doses during the

study.

In males, at 3000 ppm, greater number of spermatid heads and lower sperm motility were noted.

Table 22: Reproductive Tissue Evaluations in males B6C3F mice

Study Parameters 0 ppm 250 ppm 750 ppm 3,000 ppm
n 10 10 10 10
Waights (g)
Mecropsy body weight 359+08 MT07 338+086" 21+03"
Left epididymis 0.055 + 0.002 0.061 £ 0.001 0.056 + 0.002 0.054 + 0.002
Left cauda epididymis 0.022 + 0.001 0.024 + 0.0 0.022 + 0.001 0.021 + 0.0
Left testis 0.123 £+ 0.004 0.125 £ 0.003 0.125 + 0.003 0117 + 0.003
Spermatid measurements
Spermatid heads (107/g testis) 1710 £ 0.78 17332084 18,67 + 0.81 2052 +1.04*
Spermatid heads (10" /testis) 209+008 21720142 2312007 237+0.08
Spermatid count (mean/10~mL suspension) 6528 + 271 B67T.78 £ 383 T220+ 224 T4.18+ 245
Epididymal spermatozoal measurements
Meodility (%) B4.84 £ 3437 B2.86 + 4.80 TH.BE + B.O8 5156 £ 11.77
Concentration (10°/g cawdal epididymal tisswe) 1107 + 234 791 + 186 904 + 271 676 + 201

Data presented as mean + standard emor. Differences from the contrel group for epididymal, cawda epididymal, and testis weights, spermatid

heads per testis, spermatid count, and sperm concentration are not significant by Dunn's test.
* =
*  Significantly different (P=0.05) from the control group by Dunnett's test (necropsy body weight only) or Dunn's test.
** Significantly different (P<0.01) from the conirol group by Dunnett's test.

In females exposed to 3000 ppm, a significant increase in the estrous length was noted with a non-significant but

dose-related decrease of the diestrus (calculated in terms of percentages of the cycle).
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Table 23: Estrous cycle in B6C3F mice

Study Parameters 0 ppm 250 ppm 750 ppm 3,000 ppm
n 10 10 10 10
Necropsy body weight (g) 293+0.7 285+06 2T 4+05° 229+02"
Estrous cycle length (days) 4.30+0.13 445+ 0186 410+ 0.07 5.15+027
Estrous stages (% of cycle)
Diestrus 33 26.7 300 283
Proasirus 208 2.7 200 200
Estrus w7 358 292 302
Metestrus 19.2 15.8 208 12.5

Necropsy body weights and estrous cycle lengths are pregented as mean + standard emmor. By multivariate analysis of variance, exposed
groups do not differ significantly from the control group In the relative length of time spent in the estrous stages.

Significantly different (P=0.05) from the contral group by Dunnett's test (necropsy body weight only) or Dunn's test.

** Significantly different (P=0.01) from the contral group by Dunnett's test.

-

In summary, in the 90-day study, consistent findings were observed in reproductive parameters. Increased length of
estrous cycle, altered sperm motility and decreased sperm motility were reported in both species. F344/N rats seems
more sensitive than B6C3F mice to DPG toxicity with effects reported at lower doses.

4) A non-guideline study (unpublished study report, 1989, Koéter et al. 1992) investigated the effects of DPG on
testicular toxicity and male fertility, and the repercussions of these effects on embryogenesis. Male Albino CD1 mice
were exposed by gavage to doses of 0.06, 0.25, 1, 4 and 16 mg/kg bw/day for 8 weeks. Within 24 hours after the last
treatment, 9 to 13 males, randomly taken from each group were killed and subject to gross examination at autopsy. A
selected number of organs were weighted and preserved. Sperm abnormality evaluation was performed in 12-13
selected males from the control and 16 mg/kg bw/day dose group. The remaining 11 males in the control, 4 and 16
mg/kg bw/d groups were mated with non-dosed females.

No differences were found between control and dosed groups in body weight gain during the dosing period,
macroscopic observations and organ weights at necropsy. Some animals presented minor piloerection (including in
control group) and low general body condition (one animal in control group also: probably due to a dosing error).

Sperm abnormalities were noted in the highest exposure group with a statistically significant increase of sperm with
normal head but folded tails. No effect was reported in the other sperm parameters (see table 26). This effect is
difficult to interpret since sperm parameters were not evaluated in the lower dose groups. No effect was reported in the
mating index, female and male fertility index and fecundity index. However, DS notes that sperm should be drastically
altered to significantly impact fertility in rodents. Regarding the overall interpretation of the study, it is noted that the
values in the control group were low (below 78%). Therefore, it is not possible to conclude about the effects of DPG on
fertility and sexual function from this study.

Table 24: Number of morphologically abnormal sperm cells in male albino CD1 mice

Mo. of animal 1,3-Diphenylguanidine (mg/kg body wt per day)
0 16.0
13 12

Incidence of sperm with:

Absent hook 24 + 12 18 + 20
Banana-like head 1 +£2 1+ 1
Amorphous head 36+ 32 0+ 39
Folded tail and normal head 20 & 12 S0 = 24*
Folded tail and abnormal head 13 + 11 B+ 5
Twin tail 1 1 1 £ 1
Total number of abnormal sperm cells 95 + 45 108 + 59

5) Bempong et al. (1983) investigated the effects of DPG on seminal cytology, testicular development and fertility of
C57BL/6JxDBA2 mice (males and females) and male Syrian hamsters. Two experiments seem to have been conducted.
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To study sperm morphology, 3 groups of mice or hamsters received the following concentrations of DPG ad libitum: 0
(solvent control), 4.0, or 8.0 mg/kg bw/d for a period up to 15 weeks (the exposure period is less clear for hamsters but
they were exposed for a minimum of 80 days).

Weighting, quantitative sperm analysis and histological analysis of the testes were performed in mice.

Regarding histopathological data, in the high dose group, the parietal peritoneum was saturated with fatty tissues and
the mesentery and the greater omentum showed the greatest evidence of fatty tissue accumulation compared to the
control group.

In the control hybrid mice, abnormal sperm morphology ranged from 1.8 to 5.3% with a mean of 3.5%; in the control
inbred hamsters, a range of 2.0 to 13.6% with a mean of 9.2% was observed. In treated mice, a nonlinear increase in the
frequency of sperm abnormalities was observed. The incidence of DPG-induced abnormal sperm in mice exposed to 4
mg/kg bw/day ranged from 16.2 to 42.4% and from 38.6 to 75.1% in the 8.0 mg/kg bw/day group. In the inbred Syrian
hamsters, fluctuations in the levels of DPG-induced sperm abnormalities were observed in all preparations from day 30
to day 75. From days 75 to the end of the experiment, steady increases in the frequency of anomalous sperm were
observed. A significant decrease in sperm count and testes weight from week 5, and irregularly shaped seminiferous
tubules in mice were observed.

In a reproductive study, 10-week-old male mice were exposed to 0 (0.025% acetic acid), 4.0 or 8.0 mg/kg bw/day DPG
prepared in acetic acid at a final concentration of 0.025%. Exposure was ad libitum and the duration of exposure was 90
days. After 7 days of exposure, the animals were mated at weekly intervals to 12-wk-old virgin untreated females. On
day 13 of pregnancy the female animals were sacrificed and the number of implants and frequencies of early (moles)
and late fetal lethality per pregnancy were determined. The fertility index, expressed as the ratio of the number of
pregnant females to the number of females mated in a specified mating group, was determined. The purity of DPG is
not reported but the author indicated that some impurities were present in the test material (without further information).
No females were treated in the studies.

The fertility index and the number of implants per pregnant female mice were decreased in a dose-dependent fashion,
but the effect did not seem to be time-dependent. See table below:

Table 25: Effects of DPG on reproduction in mice

of female mated Per females Total Early Late

0 20/20 11.8 236 0.54 0.35

1 4 18/20 10.3 186 0.44 0.39
8 12/20 9.8 118 0.67 0.33

0 20/19 124 248 0.40 0.35

3 4 16/20 11.1 178 0.05 0.44
8 14/20 10.6 148 0.64 0.43

0 19/20 12.2 232 0.53 0.37

5 4 16/20 10.9 175 0.75 0.69
8 11/20 9.3 103 0.91 0.73

0 20/20 11.3 236 0.45 0.25

7 4 17/20 104 177 1.35 1.06
8 8/20 9.6 77 2.13 1.88

Significant reduction in the number of implants per pregnancy in mice were also observed at week 12. At 4 mg/kg
bwi/day, there was 7.5 +2.3 and at 8 mg/kg bw/day, there was 5.5 £1.9 implants per pregnancy. However, there is no
information on number of implants per pregnancy in control at week 12.
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However, the reliability of the study was questioned due to the unknown purity of the test material and the presence of
impurities according to the author (Bempong, Jan. 21, 1987, personnal communication reported by the SIDS, 2002).
Indeed, aniline a major product of thermal decomposition of DPG could be present. Aniline present a harmonized
classification including Carc. 2; H351: suspected of causing cancer Muta. 2; H341: suspected of causing genetic
defects. STOT RE 1; H372**: Causes damage to organs through prolonged or repeated exposure. The nature of the
impurities is not known. Moreover, there are no data on general toxicity and the number of animals is not reported.
Besides, the protocol is not clearly described.

10.8.3  Comparison with the CLP criteria
For classification on sexual fertility and reproduction the CLP criteria have been followed.

Adverse effects on sexual function and fertility are defined as “any effect of substances that has the potential to
interfere with sexual function and fertility. This includes, but is not limited to, alterations to the female and male
reproductive system, adverse effects on onset of puberty, gamete production and transport, reproductive cycle
normality, sexual behaviour, fertility, parturition, pregnancy outcomes, premature reproductive senescence, or
modifications in other functions that are dependent on the integrity of the reproductive systems”.

Known human reproductive toxicant: "the classification of a substance in this Category 1A is largely based on
evidence from humans”

As there is no human study available, a classification of DPG in category 1A is not warranted.

Presumed human reproductive toxicant: “the classification of a substance in this Category 1B is largely based on
data from animal studies. Such data shall provide clear evidence of an adverse effect on sexual function and fertility or
on development in the absence of other toxic effects, or if occurring together with other toxic effects the adverse effect
on reproduction is considered not to be a secondary non-specific consequence of other toxic effects. However, when
there is mechanistic information that raises doubt about the relevance of the effect for humans, classification in
Category 2 may be more appropriate.”

Suspected human reproductive toxicant: “substances are classified in Category 2 for reproductive toxicity when
there is some evidence from humans or experimental animals, possibly supplemented with other information, of an
adverse effect on sexual function and fertility, or on development, and where the evidence is not sufficiently convincing
to place the substance in Category 1. If deficiencies in the study make the quality of evidence less convincing, Category
2 could be the more appropriate classification. Such effects shall have been observed in the absence of other toxic
effects, or if occurring together with other toxic effects the adverse effect on reproduction is considered not to be a
secondary non-specific consequence of the other toxic effects.”

During the TC C&L discussion in 1997, a classification in category 2 for fertility was agreed for DPG. A well-
conducted EOGRTS and a screening reproductive toxicity study are now available since then.

The OECD TG 421 (Reproduction/Developmental Toxicity Screening Test) study does not highlight effects on sexual
function and fertility. The dose tested were the same as those in the EOGRTS (5, 15 and 25 mg/kg bw/day). However, it
can be noted that the OECD 421 guideline study is a screening assay. According to the OECD guideling, this protocol is
only “designed to generate limited information concerning the effects of a test chemical on male and female
reproductive performance such as gonadal function, mating behaviour, conception, development of the conceptus and
parturition”. Only 10 animals of both sexes were included. Therefore, the statistical analysis is limited. Thus, the
sensitivity of this study is clearly lower than for the EOGRTS.

Effects on reproductive function were observed in the key EOGRTS (2021) in Sprague Dawley rats in parental
generation and F1 generation as well as in the NTP 90-day studies in mice and rats.

In_relation to effects observed in females, effects on gestation length were observed in both generation of the
EOGRTS. In the parental generation, a tendency toward an increase in the number of dams with an increased gestation
length was noted (3-4-1-7 females with a gestation duration of 23-24 days in the control group and 5, 15 or 25 mg/kg
bw/day group, respectively). Statistically significance was not reached in the mean duration of gestation. In cohort 1B,
the mean duration of gestation length was statistically significantly higher than in controls at the high dose. In both
generation, effects on gestation duration were associated in some females with dystocia and difficulties to deliver.
Moreover, it is noted that 0-2-2-6 PO females (for control, low, mid and high dose, respectively) and 3-0-3-6 F1 females
(for control, low, mid and high dose, respectively) were sacrificed around the delivery date and shortly after. Dystocia,
dead litter and/or difficulty to deliver were reported in the treated groups. This mortality suggests a direct effect on
fertility.
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A non-statistically significant dose-related decrease in the number of primordial follicles was also reported in the
cohort 1A of the EOGRTS. The decrease was higher than -25% from 15 mg/kg bw/d but the standard deviation of the
different values were very high. The analysis of the second ovary was not performed. As the decrease of the number of
primordial follicle count is higher than 25% and is clearly dose-related, this points to a fertility effect, despite the lack
of statistically significance.

Regarding general systemic toxicity in the EOGRTS, clinical signs related to neurotoxicity were reported in both
generations at 25 mg/kg bw/day. Some treated females were sacrificed but most of them occurred around the delivery
date and shortly after, with signs of dystocia, difficulties to delivery and/or dead litter. Body weight was not affected.
The effects observed on reproductive function in females in this study are not considered secondary to general
toxicity as these effects also occurred at lower dose levels without overt toxicity (5 and 15 mg/kg bw/day).

Although not fully consistent, effects on the estrous cycle were reported in both the EOGRTS and the 90-day NTP
toxicity studies. In the P generation from the EOGRTS, from 15 mg/kg bw/day, a significant dose-related decrease in
the mean number of days of metestrus (p<0.05 for mid dose, p<0.001 for high dose) was observed, compared to
controls. An increase of the mean number of days of estrus at 25 mg/kg bw/day (p<0.01) was also noted. The mean
duration of cycles was not significantly affected. However, an inappropriate sequence of phases in many control
females was noted by the DS and creates uncertainties on the validity of calculation of the mean duration of cycles in
the control group and on the possibility to conclude on an absence of effect in experimental groups in the P generation.
Estrous cycle disturbance was also noted in the 90-day repeated dose NTP studies. The length of estrous cycle was
prolonged from 750 ppm in F344/N Rats and at 3000 ppm in B6C3F mice. A non-significant increase of the diestrus
and a non-significant decrease of the estrus were noted at 750 ppm in rats (calculated in terms of percentages of the
cycle). In mice, a non-significant decrease but dose-related of the diestrus was observed at 3000 ppm.

Differences between the phases affected in the estrous cycle can be explained by the differences in species and strains
used, and the different study methodology used. Nevertheless, effects on the estrous cycle are observed in two studies
and two different strains and species.

Regarding systemic toxicity in the 90-day study in rats, overt toxicity was reported at 3000 ppm. All females and 6
males died. No mortality occurred in other dose groups. At 1500 ppm, there are some decreased body weight (14% of
controls for females), clinical signs including neurological disorders and changes in haematological parameters. At 750
ppm, only a slight decrease of body weight was seen (< 10%). Organ weights for groups receiving 750 ppm or greater
were significantly lower than those of the controls.

Regarding systemic toxicity in the 90-day study in mice, no mortality was observed. At 750 ppm and 3000 ppm, the
mean body weight of females was lower compared to controls (from -12 to -20%). Effects on estrous length occurred at
3000 ppm in presence of a decreased in BW of 22% compared to controls. No clear conclusion can be drawn. However,
similar findings are observed in rats and cannot be considered as secondary to overt toxicity in the EOGRTS and in the
90-day rat study.

Besides in the NTP study in female rats, uterine hypoplasia was seen with greater severity and incidence in the three
highest dose groups (from 750 ppm equivalent to about 50 mg/kg bw/day). This effect was attributed by the NTP to a
lower feed consumption and poor body conditions. However, the DS note that the food consumption was decreased of
only 9% and the body weight of <10%.

From the EOGRTS, DS notes the observation of 2 adenocarcinoma in the mammary gland (1 in the parental generation
at 5 mg/kg bw/day and 1 in the 1B generation at 25 mg/kg bw/day) taking into account the rarity of this pathology in
rodent younger than 30 weeks of age. These findings provides supportive indications toward an action of DPG on
female sexual function.

Overall, regarding female fertility and taking into account the EOGRTS and the NTP studies, there is evidence
that DPG causes disruption of the estrous cycle. An increase in gestation length was also observed in the
EOGRTS associated with dystocia, difficulties to deliver and dead litters, as well as a biologically but not
statistically significant decrease in the number of primordial follicles in cohort 1A.

In relation to effects observed in males, no effects on reproductive parameters are reported in the EOGRTS and in the
OECD 421 study. However, effects on male reproductive parameters in F344/N rats and B6C3F mice were observed in
the NTP study.

In rats, significant reduction in sperm motility was observed in the 1500 ppm dose level group (equivalent to about
100 mg/kg bw/day). In mice, at 3000 ppm (equivalent to 457 mg/kg bw/d), a greater number of spermatid heads and
lower sperm motility were observed. However, it is difficult to conclude whether these effects are due to the
reprotoxicity of the test substance or to the decrease of body weight observed in these two species tested. At 1500 ppm,
a marked decrease of the mean body weight (-21%) and of average food consumption (-14%) was observed in male
rats. In mice, the mean body weights of males was lower than those of the control groups especially during the latter
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part of the study and reached -19% at 3000 ppm. In male rats, changes in hematology parameters were seen at 1500
ppm. At 1500 ppm, some male rats presented signs possibly linked to neurological disorders as hypoactivity,
convulsions and seizures. Abnormal posture characterized as staggering was noted in most males. Other clinical signs
observed in this group included hyperactivity, hunched posture, ptosis, ataxia, dyspnea, and bristly hair.

Similar effects on sperm parameters were reported in other studies of low reliability. Sperm abnormality as sperm
with normal head but folded tails was observed in albino CD1 mice treated with 16 mg/kg bw/day of DPG for 8
weeks (unpublished study report, 1989, Koéter et al. 1992). Other sperm parameters were not affected nor fertility
performance. DS notes that the reproductive indices were already low in the control group. No significant general
toxicity was observed in this study.

Finally, the study conducted by Bempong et al. (1983) in male and female C57BL/6JXxDBA2 mice and male Syrian
hamsters showed a time and dose-dependent increase in the sperm abnormalities (not statistically significant), as well
as a decrease in sperm count (statistically significant) and testes weight (statistically significant) and irregularly
shaped seminiferous tubules in mice from 4 mg/kg bw/day exposed for 15 weeks. There was a dose-dependent
decrease of the fertility index and the number of implants per pregnant female mice (statistically significant from
the 5" week). This study is not considered as reliable due to methodological deficiencies (no information on the number
of animals, on purity and few information on general toxicity).

The absence of effects on the sperm in the EOGRTS and the OECD 421 study may be explained by the differences in
dose levels, protocol of administration (gavage versus diet) and species tested (rats, mice or hamsters). In particular, in
the NTP study, the effects on the sperm occurred in rats exposed to doses equals to higher than 100 mg/kg bw/day via
the diet although the EOGRTS and the OECD 421 study used doses up to 25 mg/kg bw/day by gavage. Sperm
alterations were also reported in mice and hamsters.

Overall, the studies available show adverse effects on sexual function and fertility of females such as effects on
the estrous cycle in different studies in different strains and species, longer duration of gestation, dystocia and
difficulties to deliver as well as a decrease in the number of primordial follicle in the EOGRTS. In this key study,
it is possible to separate these effects from other toxic effects as they appear below the dose causing general toxicity. In
the NTP study these effects on cyclicity occurred from 750 ppm (about 50 mg/kg bw/day) where general toxicity was
low in rats (limited decrease of body weight (< 10%)) and from 1500 ppm in mice but were associated to a decrease of
body weight of 13%. Therefore, these effects cannot be considered as secondary consequences to general toxicity in
rats.

Effects on sperm parameters such as sperm abnormalities and decrease of sperm motility are reported in
different repeated dose toxicity studies (but not in the EOGRTS) in different species. These effects occurred at
high dose in presence of some general toxicity and are considered as supportive evidence.

Based on the data, there is clear evidence of adverse effects on sexual function and fertility and classification as Repr.
1B (H360F) is proposed.

10.8.4  Adverse effects in development
Table 26 Summary table of animal studies on adverse effects on development

Method, Test substance, dose Results Reference
guideline, levels  duration of
deviations if | exposure

any, species,

strain, sex,
no/group
OECD TG 443 |DPG General toxicity and effects on sexual function and | Unpublished study
(Cohorts 1A, Purity: 98.7% fertility are presented in table 14 of section 10.8.1. report, 2021
and 13 with Vehicle: 0.5% Effects on development of the offspring:
extension to : . . .

methylcellulose in | Post-implantations loss:
cohort F2) S

drinking water treated by P generation:
GLP reverse 0Smosis £ generation.

25 mg/kg bw/day :

Rats, Sprague- | Dose levels: 0, 5, 15, 25

Statistically significant increase in the mean percent
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Method, Test substance, dose Results Reference
guideline, levels  duration of

deviations  if | exposure

any, species,

strain, Sex,

no/group

Dawley mg/kg bw/day of post-implantation loss (27.1% vs 15.6% in
Males and Administration: once controls).

females daily by gavage In cohort 1B:

Number of Duration of exposure: From 5 mg/kg bw/day:

ag:rgzgseper X1 P males: at least 10 Non-statistically ~ significant but  dose-related
?Pa re nteil weeks of treatment increase in the mean percent of post-implantation

generation: 24
per sex per dose
- F1: 20 per sex
per dose
(Cohorts 1A
and 1B)

- P females: at least 8 to
10 weeks of treatment

- Cohort 1A: both males
and females: from
weaning post-natal day
(PND 22) until euthanasia
(from Day 90 p.p., to Day
93 p.p. maximum).

- Cohort 1B: In males:
from weaning (PND 22)
for at least 10 weeks
before mating, during the
mating period (up to 2
weeks), and after
euthanasia of F2 pups (on
PND 4). In females: from
weaning (PND 22) for at
least 10 weeks before
mating, during the mating
period (up to 2 weeks),
during gestation, during
lactation until PND 4
inclusive until euthanasia
for females with no
delivery (26 days after
the last day of the mating
period).

loss (18.6% at 5 mg/kg bwi/d, 22.1% at 15 mg/kg
bw/d, 24.6% at 25 mg/kg bw/d vs 13.6% in
controls).

Dead litters (pups born alive):
P generation:
5 mg/kg bw/day:

1/24 female presented reddish vaginal discharge
associated with dead litter.

15 mg/kg bw/day:

1/24 female presented dead litter.
25 mg/kg bw/day:

3/24 females presented dead litters.
Cohort 1B:

15 mg/kg bw/day :

2/20 females had dead litter.

25 mg/kg bw/day :

2/21 females had dead litters.

Pups survival and clinical signs:

F1 pups:
At PND 1:

Dose-related tendency towards lower number of
viable F1 pups: down to 9.3 live pups at 25 mg/kg
bw/d vs. 12.0 for controls (not statistically
significant).

Live birth index: 95.1%, 87.2%, 87.9% and 72.0%
for controls, low, mid and high dose respectively
(not statistically significant).

Between PND 1 to 4:

Mortality of F1 pups: dose-related statistically
significant increased: 14 pups (4.9%) for controls,
35 pups (12.5%) at 5 mg/kg bw/day, 47 pups
(16.2%) at 15 mg/kg bw/day, 82 (32.3%) at 25
mg/kg bw/day. Number of litter affected statistically

58




CLH REPORT FOR 1,3-DIPHENYLGUANIDINE

Method,
guideline,
deviations

if

any, species,

strain,
no/group

SeX,

Test substance,

levels
exposure

duration

dose
of

Results

Reference

significant at 25 mg/kg bw/day.
PND 4:

Decreased viability index before culling: 94.8% for
controls, 90.1% at 5 mg/kg bw/day, 85.0% at 15
mg/kg bw/day, 74.4% at 25 mg/kg bw/day (not
statistically significant).

Clinical signs:

From the low dose, some pups at PND, presented
findings as scab on nose, emaciated appearance,
generalized pallor, absence of milk in stomach,
hematoma on head and cold of the touch.

F2 pups:
From 15 mg/kg bw/day:

On PND1:

Decrease in the live birth index (not statistically
significant): 100% for controls, 84.1% at 15 mg/kg
bw/day, 67.5% at 25 mg/kg bw/day.

Between PDN 1 and 4:

Dose-related statistically significant increase in
mortality of F2 pups: 2 pups (1.0%) for controls, 8
(3.4%) pups at 5 mg/kg bw/day, 56 pups (24.2%) at
15 mg/kg bw/day, 73 (37.4%) at 25 mg/kg bw/day.

On PNDA4:

Tendency toward a decreased viability index F2
pups on PND4 (not statistically significant): 99.0%
for controls, 97.4% at 5 mg/kg bw/day, 80.6% at 15
mg/kg bw/day, 56.6% at 25 mg/kg bw/day.

25 mg/kg bw/day:

Statistically significant decrease in the mean number
of live F2 pups at PND 1 compared to controls (7.8
vs 11.4 in controls)

Clinical signs:
At PND1 and during lactation:

Increase in pups with finding from 15 mg/kg/
bw/day. Some F2 pups in test groups presented
clinical signs as cold to the touch, emaciated
appearance and hypoactivity.

In F2 found dead pups:

Dose related increase in autolysis from the low dose.
Some pups presented absence of milk in the
stomach.

Offspring body weight :
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Method,
guideline,
deviations  if
any, species,
strain, Sex,
no/group

dose
of

Test
levels
exposure

substance,
duration

Results

Reference

Lactating F1 pups:

25 mg/kg bw/day:

Body weight lower at PND 1 only (males: 7.7g vs
8.4g for controls and females: 7.3g vs 7.8g for
controls). Statistically significant in males. Body
weights return to control values thereafter.

Cohort 1A: no adverse effect on body weight and
body weight change.

Cohort 1B: no adverse effect on body weight and
body weight change during premating, post-mating,
pregnancy and lactation periods.

Lactating F2 pups: body weight lower at PND 1
(males: 7.3g vs 8.1g for controls and females: 7.2g
vs 7.7g in controls). Statistically significant in
males. At PND 4, there is a tendency toward a return
to control values and differences were not
statistically significant.

Immunology findings (cohort 1A):
15 mg/kg bw/day:

In males: when compared with controls, statistically
significant increase of NK cells both in terms of
relative (4.8 vs. 3.4%) and absolute counts (11397
cells/img of spleen compared to 7001 cells/mg of
spleen) and, in terms of relative counts, a decrease
of T cells (36.6 vs. 42.5%).

25 mg/kg bw/day:
In males: no significant difference was observed.

In females: when compared with controls,
statistically significant decrease of NK cells, both in
terms of relative (2.6 vs. 3.8% of splenocytes) and
absolute counts (5879 vs. 10713 cells/mg of spleen).

OECD TG No.
421

GLP

Rats, Sprague-
Dawley

Males and

females

10 animals per
sex per group

DPG
Purity: 98.9%

Vehicle: 0.5%
methylcellulose aqueous
solution

Dose levels: 0, 5, 15, 25
mg/kg bw/day

Administration:
daily by gavage

once

Duration of exposure:

In males:

General toxicity and effects on sexual function and
fertility are presented in table 14 of section 10.8.1.

Effects on development of the offspring:
Unscheduled death of dams due to dead litters:
Control

One female sacrificed following the death of its
litter on day 3 or 4 of lactation

5 mg/kg bw/day:

One female sacrificed following the death of its
litter on day 3 or 4 of lactation.

25 mg/kg bw/day:

Unpublished study
report, 2010
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Method, Test substance, dose Results Reference
guideline, levels  duration of
deviations  if | exposure
any, species,
strain, Sex,
no/group
- 4 weeks before pairing, |One female sacrificed following the death of its
. . .| litter on day 3 or 4 of lactation.
- during the pairing
period (up to 17 days), No relevant clinical signs, macroscopic or
. - microscopic findings observed in these 3 females.
- until sacrifice of the
females (at least 10|Body weight and clinicals signs in F1 pups:
weeks in total). At 5 and 15 mg/kg/day:
In females: No effect on body weight.
- 4 weeks before pairing, From 15 mg/kg bw/day -
-eriggrzzg toT?e darr;\tmg Increased incidence of hypoactivity (12 pups from
P P ys) one litter at 15 mg/kg/day and three pups from one
- during gestation, litter at 25 mg/kg/day; all three pups noted cold to
_during lactation until day the touch, vs. none in control pups).
4 post-partum inclusive | 25 mg/kg bw/day:
(or until sacrifice), Not statistically significant decreased body weight
- until sacrifice for non-|gain during the lactation period compared to
pregnant females. controls (-29% and -31%, for males and females
respectively) and lower mean body weights on day 5
of lactation (-14% and -15%, for males and females
respectively).
Oral testicular | DPG General toxicity and adverse effects on fertility and | Unpublished study
toxicity and o sexual function developed in table 14, in section report, 1989
.. [ Purity: 99.9%
male - fertility 108.1 Koéter et al. (1992)
study Vehicle: acetic acid in '
s demineralised water Reliability 3 (not
No guideline, ) .
GLP Dose levels : 0, 0.06, Effects on development: reliable)
. . 0.25, 1, 4 and 16 mg/kg | Implantation disturbances:
Mice, albino, bw/ day daily by gavage
CD1 y dally By 9aVage | some increase observed in dosed groups in the| Poor reproductive

180 males, 130
females

25 males per
dose

22 females for
the group doses:
0, 4 and 16
mg/kg bw/day.

Duration of exposure: 8
weeks premating period
for males. 11 selected
males of the groups
exposed to 0, 4 and 16
mg/kg/day mated with
untreated females.

numbers of early and late resorptions and dead
fetuses, but according to the author, all values
relating to post implantation loss were low in all
groups when compared to historical control values
for this strain of mice (data not available).

Gross necropsy:

Litter data did not reveal any treatment related
effect.

performance in the
controls

Range-finding
teratogenicity
study

GLP

Rats,
Dawley;
females

Sprague

5 animals/group

DPG
Purity not specified

Vehicle aqueous
methylcellulose 0.5%

Dose levels : 0, 10, 50,
100, 150 and 200 mg/kg
bw/day

Administration : daily by

General toxicity in dams:
Mortality:
At 100, 150 and 200 mg/kg bw/day :

Excessive maternal toxicity: all animals died (except
one in the 100 mg/kg/day group).

Clinical signs:

Unpublished study
report, 1985

Reliability : 2
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Method, Test substance, dose Results Reference
guideline, levels  duration of
deviations  if | exposure
any, species,
strain, Sex,
no/group
gavage At 50 mg/kg bw/day:
Exposure: day 6 to 15 of | Lethargic behaviour and ataxia: 4 animals
gestation Prostrate behaviour and tachypnea: 1 animal
Dried red material around the nose: 2 animals
Salivation: 1 animal
Body weight and body weight gain:
At 50 mg/kg bw/day:
Body weight gain less than the control (31 vs 579).
Following treatment, body weight gain greater than
control (64 vs 57g). Mean body weight lower than
the control on gestation days 9, 12, 16 and 20.
At 100 mg/kg bw/day:
Body weight loss during gestation period (-5).
Following treatment, body weight gain less than the
control (31 vs 579).
Mean body weight lower than control on gestation
days 9, 12, 16 and 20.
Effects on development of the offspring:
No adverse effect on intrauterine survival at 10 and
50 mg/kg bw/day.
Teratology DPG General toxicity in dams: Unpublished study
study in rats Purity : not specified No unscheduled mortality report, 1986
EPA Health Vehicle: aqueous | 25 mg/kg bw/day : Reliability : 2
Effects Test methylcellulose 0.5%
Guidelines y 7 Clinical signs:
560/6-82-001 Dose levels: 0, 5, 25, 50 . .
Ik bw/d Lethargic behaviour,
GLP Mgrkg bwiday . . .
Administration: daily by Salivation prior to dosing,
Rats, Sprague . . . .
Dawley:; gavage Hair loss in the pelvic and abdominal areas,
females Exposure: day 6 to 15 of | Brown material around the nose
25 animals/ gestation. Body weight:
groups

Slight (not statistically significant) decrease of the
mean body weight gain during the treatment and
then very slight increase in body weight gain
following treatment.

Mean body weight comparable to controls
50 ma/kg bw/day:
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Method, Test substance, dose Results Reference
guideline, levels  duration of
deviations  if | exposure
any, species,
strain, sex,
no/group
Clinical signs:
Hair loss in the pelvic, abdominal, thoracic,
urogenital, inguinal, dorsal back and tail areas.
Lethargy and tachnypea, decrease of limb tone and
protrastion and ataxy in all animals.
Salivation and piloerection
Chronic convulsions seen as single incidence.
Lacrimation, clear nasal discharge, dried red
material around the nose, red urogenital discharge
and yellow urogenital matting observed as single
incidence.
Body weight:
Statistically significant decrease of maternal body
weights (-10.5% on GD20) and body weight gains (-
25% for GDO0-20). No information on corrected
body weight.
Effects on the development of the offspring:
5 ma/kg bw/day:
One female with 12 early resorptions
25 ma/kg bw/day
3 fetuses from one dam with bent ribs.
50 mg/kg bw/day:
Statistically significant decrease in mean fetal body
weight at 50 mg/kg bw/d (-12%)
One female with 5 late resorptions.
Slight increase in foetuses with reduced ossification
and increase in bent ribs (5.1%).
Not guideline, | DPG General toxicity in dams: Yasuda et al.
not GLP No information on purity | No maternal toxicity effects. (1980)
Mice, ICR-JCL, Vehicle: Effects on development of the offspring: _Rellabll!ty: 2 (no
information on the
19/20 females | carboxymethylcellulose . . . .
e No significant differences in the percentage | age and weight of
/dose (0, 0.25, . ; - - h
1.0, 40 mglkg Doses: 0.25, 1.0, 4.0, or of dead foetuses, early or late in gestation, mice at the
bw)day) 10.0 mg/kg bwl/day average litter size, sex ratio, and pup body | beginning of the
(actual ingested) weight between the exposed mice and the study)
Zlgeg]ales r/n(gj;(/)lig Administration: once controls.
bw/d) daily by gavage e Significant retard in ossification of the talus

Exposure: days 0 to 18
of gestation

seen in the fetuses of mothers treated with
4.0 mg/kg bw/day.

e Malformations such as open eyelids or
polydactyly seen sporadically in different
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Method, Test substance, dose Results Reference
guideline, levels  duration of
deviations  if | exposure

any, species,
strain, sex,
no/group

groups without dose-response.

10.8.5  Short summary and overall relevance of the provided information on adverse effects
on development

1) The effects of DPG on development were investigated in an Extended One Generation Toxicity Study (EOGRTS)
including extension with a F2 generation, conducted according to OECD TG 443 (Unpublished study report, 2021). The
dose levels tested were 0, 5, 15 and 25 mg/kg bw/day. This study is considered as the key study.

In dams, unscheduled deaths were reported in 0, 2, 2, 6 females of the P generation (for 0, 5, 15, 25 mg/kg bw/day,
respectively) and 3, 0, 3, 6 females of the cohort 1B.

In this study, effects on the development of the offspring were characterized by death of the developing organisms.

Post-implantation loss was reported in both parental and F1 generation. Post-implantation loss was calculated as
[(Number of implantation sites - Number of live pups) / Number of implantation sites)] x 100. The number of stillborn
was not reported. It is therefore supposed that the number of live pups at birth is equal to the number of delivered pups.
In P generation, the increase in post-implantation loss was statistically significant at 25 mg/kg bw/day. In cohort 1B, a
dose-related trend in the increase in post-implantation loss was observed at > 5 mg/kg bw/day but was not statistically
significant at any dose.

Table 27: Post-implantation loss in P generation and cohort 1B females

P generation females Cohort 1B females
Dose levels (mg/kg/day) 0 5 15 25 0 5 15 25
Number of females which 23 29 29 23 17 20 19 19
delivered with liveborn
Mean number of 149+ | 153+ | 153+ 14.8 £ 131+ | 143+ | 157**+ | 135%
implantation sites (+ SD) 2.6 2.6 2.7 3.3 2.4 2.0 2.2 2.9
Mean percent of post-
mplantation loss (% £5D) | 156+ | 165+ | 133% | 27.0%: | 136+ | 186+ | 221% | 246+
[(Nbofimplantation sites = | "y, 0" | “194" | 133 | 210 | 137 | 128 | 121 | 245
Nb of live pups) / Nb of
implantation sites)] x 100

Statistical significance: *: p<0.05, **: p<0.01.

Euthanasia of females was decided based on dead litter found postnatally in 0, 1, 1, 3 females of the P generation
and 0, 0, 2, 2 females of the cohort 1B. Details are presented below. For these females, the clinical signs were not the
reason for the sacrifice.

In P generation:

At 5 mg/kg bw/day, one female was prematurely euthanized on PND1 because of a dead litter. This female showed
piloerection, hunched posture pallor of eyes/extremities and reddish vaginal discharge before sacrifice.

At 15 mg/kg bw/day, one female was prematurely euthanized on PND2 because of a total dead litter, this female showed
no clinical sign before sacrifice.
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At 25mg/kg bw/day, three females were prematurely euthanized on PND1 because of a total dead litter. The females
showed piloerection, hunched posture, pallor of eyes/extremities, ventral recumbency, staggering gait, exophthalmos
and/or dyspnea before sacrifice.

In Cohort 1B:

At 15 mg/kg bw/day, one female was prematurely euthanized because a dead litter on PND1. No adverse clinical signs
were observed before death. Another female was prematurely euthanized because of dead litter on PND1. This female
showed piloerection, hunched posture, pallor and dyspnea.

At 25 mg/kg bw/day, one female was prematurely euthanized for a dead litter on PND1. No adverse clinical signs were
observed before death. Another female was prematurely euthanized for a total dead litter on PND1. This female showed
before death, staggering gait and loss of balance.

Clinical signs were observed in terminated as well as scheduled animals mainly at the highest dose. Neurological signs
were not observed at doses below 25 mg/kg bw/day.These signs are detailed in the section 10.8.2.

Effects on liver and thyroid hormones are presented in the section 10.8.2. Effects on liver were mainly observed from
15 mg/kg bw/day.

Females presenting postnatally a dead litter (pups born alive) were observed at all doses in P generation and from 15
mg/kg bw/day in the cohort 1B (detailed above).

Besides, in F1 pups, a dose-related tendency towards lower number of viable pups and live birth index ([Number of
live pups on Day 1 p.p. / Number of delivered pups] x 100) was highlighted from 5 mg/kg bw/day. In F2 pups the same
tendency was observed from 15 mg/kg bw/day. The study report did not explicit the statistical test used regarding the
live birth index. A statistical analysis was conducted by DS. The normality tests showed that the data do not follow a
Gaussian distribution. Thus, a Kruskall-Wallis test was conducted followed by Dunn's multiple comparisons test
(GraphPad Prism). When the statistical analysis was reassessed by DS, the decrease of the live birth index was
statistically significant in F2 pups from 15 mg/kg bw/day (p<0.01 at 15 mg/kg bw/day and p<0.0001 at 25 mg/kg
bwi/day).

At 25 mg/kg bwi/day, a statistically significant lower mean number of live pups at PND 1 was noted in F2 pups.
Moreover, a dose-related increase of mortality of F1 and F2 lactating pups (dead, missing and/or cannibalized pups)
during PND 1 to 4 was seen with statistical significance in F1 pups at all doses and from 15 mg/kg bw/day in F2 pups.
As a consequence, a trend toward a decreased pups viability index on PND 4 ([Number of surviving pups before
culling on Day 4 p.p. / Number of live pups on Day 1 p.p.] x 100), was observed in both generations. The study report
did not explicit the statistical test used regarding the viability index. A statistical analysis was conducted by DS. The
normality tests show that the data do not follow a Gaussian distribution; and the hypothesis of residual homogeneity
was rejected by the Bartlett's test. Thus, a Kruskall-Wallis test was conducted followed by Dunn's multiple comparisons
test (GraphPad Prism). When the statistical analysis was reassessed by DS, the decrease of the viability index was
statistically significant in F1 pups (p<0.05) at the high dose and in F2 pups (p< 0.05 at 15 mg/kg bw/day; p<0.0001 at
25 mg/kg bw/day) from the mid dose. These increases in pup mortalities led to significant decrease of mean litter size at
PND 1 (F2 pups only) PND 4 (F1 and F2 pups) at the high dose.

At 25 mg/kg/day, on PND1, body weights of F1 and F2 pups were decreased compared to controls with statistical
significance in males (F1 pups: 7.7g vs 8.4g for males and 7.3g vs 7.8g for females; F2 pups: 7.3g vs 8.1g for males and
7.7g vs 7.2g for females). The body weight returns to control values thereafter. The study design do not allow to
discriminate if these effects are due to lactation or in utero exposure. Clinical signs were observed in some pups of both
generation, mainly from 15 mg/kg bw/day in F1 pups and F2 pups terminated at scheduled. An absence of milk in the
stomach, hypoactivity, emaciated appearance, dehydration and autolysis were noted in these pups. In F1 and F2 pups
found dead, absence of milk in the stomach and autolysis were observed from 5 mg/kg bw/day.

Table 28: delivery data in P generation and cohort 1B females

F1 pups F2 pups
(mg/kg bw/day) 0 5 15 25 0 5 15 25
Number of litters 23 22 22 23 17 20 19 19
Number of pups | = g 281 | 201 254 194 234 231 195
delivered (total)
Mean litter size at 13.2+
birth (+ SD) 125+2.912.8+25 30 11.0+41 [11.4+£28|11.7+27|122+2.2] 10.3+4.1
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Mean litter size 115+ -
Day 1 p.p. (+ SD) 12.0+3.4(11.8+4.0 39 93+40 |11.4+28|11.4+£26(10.8+2.8| 7.8**+4.7
Mean litter size 116+ *
Day 4 p.p. (+ SD) 11.9+£3311.7£24 34 88*+42 |11.3+28|11.3+26|10.3+2.6] 6.7#+4.4
Number of entire -
dead litter 0 2 ! 5 0 0 2 4
Litter with Dead, Missing and/or
Cannibalized pups, Nb. (%0)
Days 1-4 p.p. |5(21.7) | 8(36.4) ( 4%_)05) 14* (60.9) | 2(11.8) | 2(10.0) [13(68.4)| 17 (89.5)
Days 121 pp. | 6(26.0) | 8(364) | ( 41505) 15 (65.2) / / / /
Dead, Missing and/or
Cannibalized pups, Nb. (%0)
35%* | AT# 564
Days 1-4 p.p. | 14 (4.9) (125) | (16.2) 82#(32.3) | 2(1.0) 8(3.4) (24.2) 73# (37.4)
Days 5-7 p.p. 2(0.7) | 0(0.0) |0(0.0) 1(0.4) / / / /
Days 8-14 p.p. | 1(0.3) | 0(0.0) | 0(0.0) 0 (0.0) / / / /
Days 15-21 p.p. | 0(0.0) | 0(0.0) |1 (0.3) 0 (0.0) / / / /
Live birth index 84.1+
oA | B2 | BT8] 720+ 354 [1000£00] 97808 | 252 | O1°233]
(% + SD) : : : (p<0.01)! (p<0.0001)
Viability index
(% + SD). Live 80.6 +
pups PND4/PND1 948+ | 90.1+ [ 850+ | 744347 990+28|974+98 25 3 56.6 + 32.8
. 11.8 23.2 26.6 -22% -43%
Difference from 9% -10% <0.05)* -2% -19% <0.0001)
control in % 0 0| (p<0.05) (p<0.05) 1| (P<0-0001)
Lactation index
(% £ SD). Live 985+ 40 100.0+ | 995+ 99.4 424 / / / /
pups T 0.0 2.2 o
PND21/PND4
pups with absence
of milk in o1 | oo | 21 9/6 0/0 0/0 8/4 23/8
stomach,
pups/litter
pups with
autolysis, 413 135 | 13/7 15/6 0/0 7/1 27/10 22/11
pups/litter

Statistical significance: *: p<0.05, **: p<0.01; #: p<0.001 according to study report

1: statistical analysis conducted by DS

Regarding immunotoxicity, effects in cohort 1A animals were observed from 15 mg/kg bw/day. In males, at 15 mg/kg
bwi/day, a statistically significant increase of NK cells, both in terms of relative (4.8 vs. 3.4%) and absolute counts
(11397 cells/mg of spleen compared to 7001 cells/mg of spleen) were observed as well as a decrease of T cells (36.6 vs.
42.5%) in term of relative count. These effects were not found at the high dose in males. In females, at 25 mg/kg
bwi/day, a statistically significant decrease of NK cells, both in terms of relative (2.6 vs. 3.8% of splenocytes) and
absolute counts (5879 vs. 10713 cells/mg of spleen) were observed.

This gives indications that cell mediated immunity may be affected by DPG.

DS notes that a classification Repr. 1B, H360 is also proposed by the study authors of the EOGRTS.
2) A study conducted according to OECD TG 421 (Reproduction/Developmental Toxicity Screening Test) is available
(Unpublished Study report, 2010). The doses tested were 0, 5, 15 and 25 mg/kg bw/day. 10 rats Sprague-

Dawley/sex/dose were used. Two females at 5 and 25 mg/kg bw/day and one from control group presented dead litters.
Male and female pups from the group treated at 25 mg/kg bw/day had lower mean body weight gain over the lactation
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period (body weight: -14% and -15%, for males and females respectively on lactation day 5; not statistically
significant). Other developmental parameters were not affected. In particular, effects on pups viability as those reported
in the EOGRTS were not observed in this study. However, the OECD 421 protocol is only “designed to generate
limited information concerning the effects of a test chemical on male and female reproductive performance such as
gonadal function, mating behaviour, conception, development of the conceptus and parturition”. Statistical analysis is
also limited since only 10 animals of both sexes were included.

3) A non-guideline study (unpublished study report, 1989, Koéter et al. 1992) investigated the effects of DPG on
testicular toxicity and male fertility, and the repercussions of these effects on embryogenesis. Male Albino CD1 mice
were exposed by gavage to doses of 0.06, 0.25, 1, 4 and 16 mg/kg bw/day for 8 weeks. No females were treated. Within
24 hours after the last treatment, 9 to 13 males, randomly taken from each group were killed and subject to gross
examination at autopsy. A selected number of organs were weighted and preserved. Sperm abnormality evaluation was
performed in 12-13 selected males from the control and 16 mg/kg bw/day dose group. The remaining 11 males in the
control, 4 and 16 mg/kg bw/d groups were mated with non-dosed females (within 14 days after the 8-week dosing
period).

In this study, some increase were observed in dosed groups in the numbers of early and late resorptions and dead
foetuses. According to the author, all values relating to post-implantation loss were low in all groups when compared to
historical control values for this strain of mice. However, historical controls were not available. Litter data did not
reveal any treatment-related effect.

4) In a range finding teratogenicity study, 5 Sprague-Dawley female rats per group were exposed daily by gavage to
doses of 10, 50, 100, 150 and 200 mg/kg/day of DPG in 0.5% of aqueous methylcellulose during the days 6 to 15 of
gestation (Unpublished study report, 1985). Gross necropsies were performed on animals which died and uterine
examinations were performed on gestation day 20.

All animals in the 150 and 200 mg/kg/day group and 4 animals at 100 mg/kg/day died between gestation day 7 and 11.
This was attributed to overt toxicity. No mortality was observed in the other groups. In the 50 mg/kg bw/day group and
the surviving animal of the 100 mg/kg/day group, clinicals signs as lethargy, ataxy and dried red material around the
nose were seen. A body weight loss was observed in the 100 mg/kg bw/day during the gestation period (-5). Following
treatment, the body weight gain was less than the control (31 vs 57g). Mean body weight were lower than the control on
the gestation days 9, 12, 16 and 20. In the 50 mg/kg bw/day, the body weight gain was less than the control (31 vs 57¢).
Following treatment, the body weight gain was greater than the control (64 vs 57g). Mean body weight were lower than
the control on the gestation days 9, 12, 16 and 20. To be noted, no statistical analysis was carried out in this study. The
necropsy examinations of the animals that died showed congestion of the liver, kidneys, lungs, stomach and intestines,
haemorrhagic intestines with loss of epithelium, enlarged adrenal glands, and meningeal or basal haemorrhage of the
brain No gross internal morphological changes were observed at the time of the uterine examination in the 10 and 50
mg/kg/day treated groups.

No foetoxicity was seen in the 10 and 50 mg/kg bw/day groups. However, the aim of this study was to select doses for
the main study and not conclude on the reproductive toxicity of DPG. The number of animals is therefore low and no
statistical analysis have been conducted.

5) In the prenatal developmental toxicity study conducted according to EPA Health Effects Test Guidelines 560/6-82-
001, 25 Sprague-Dawley female rats per group were exposed daily by gavage to doses of 0, 5, 25 and 50 mg/kg bw/day
of DPG in 0.5% of aqueous methylcellulose during the days 6 to 15 of gestation (Unpublished study report, 1986). On
gestation day 20, cesarian sections were performed on all surviving females and fetal evaluation of morphology was
performed.

No unscheduled mortality was observed in the dams during the study. At 50 mg/kg bw/day, females presented a
significant decrease of maternal body weight (-10.5% on GD20) and body weight gains (-25% for GDO0-20). There was
no information on corrected body weight to uterus weight to know if these effects were consecutive to foetal death.
Clinical signs were observed such as chronic convulsions, lethargy and tachnypea, decrease of limb tone, prostration,
ataxy, lacrimation, hair loss, clear nasal discharge, dried red material around the nose, red urogenital discharge and
yellow urogenital matting. At 25 mg/kg bw/day, lethargic behaviour was also observed once in different animals. No
clinical signs were observed in the 5 mg/kg bw/day group.

One female in the 5 mg/kg bw/day group had twelve early resorptions. This effect was not seen in the 25 mg/kg bw/day
group. At 50 mg/kg bw/day, one female that had 5 late resorptions. In the 50 mg/kg bw/day group, foetoxicity was
observed as a significant decrease in mean fetal body weight (-12%) and a slight increase in foetuses with reduced
ossification and an increase in bent ribs (5.1%). These effects may be secondary to severe maternal toxicity at this dose
level. At 25 mg/kg bwi/d, 3 fetuses from one dam, had bent ribs. According to the author of the study, this finding was
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in the range of the historical data. However, historical data were based on one single study and no detailed information
was presented. No foetoxicity was seen at 5 mg/kg bw/day.

6) In a study conducted by Yasuda et al (1980), pregnant mice ICR-JCL were exposed by gavage to 0, 0.25, 1, 4 and 10
mg/kg bw/day of DPG in 0.5% of carboxymethylcellulose during the days 0 to 18 of pregnancy (Yasuda et al. 1980).
Mice were Killed on day 18 of pregnancy. Uterine examination was performed for site of implantation and fetal death.
No difference of body weight and no abnormalities (no further information available) were observed in treated mothers.
Some abnormalities were noted in the foetuses such as open eyelids, but this effect was also seen in controls and
without dose response. Ossification in the talus was significantly retarded in fetus in the 4 mg/kg bw/day group
(incidence of ossified talus: 10.4% in controls, 4% in 0.25 mg/kg bw/day, 3.4% in 1 mg/kg bw/day, 2.5% in 4 mg/kg
bw/day (p<0.05), 5.3% in 10 mg/kg bw/day).

10.8.6  Short summary and overall relevance of the provided information on effects on or
via lactation

There is no study conducted with DPG that provide specific information on effects on or via lactation.

10.8.7  Comparison with the CLP criteria
For classification on adverse effects on development of the offspring the CLP guidance (2017) was followed.

“Developmental toxicity includes, in its widest sense, any effect which interferes with normal development of the
conceptus, either before or after birth, and resulting from exposure of either parent prior to conception, or exposure of
the developing offspring during prenatal development, or postnatally, to the time of sexual maturation. However, it is
considered that classification under the heading of developmental toxicity is primarily intended to provide a hazard
warning for pregnant women, and for men and women of reproductive capacity. Therefore, for pragmatic purposes of
classification, developmental toxicity essentially means adverse effects induced during pregnancy, or as a result of
parental exposure. These effects can be manifested at any point in the life span of the organism. The major
manifestations of developmental toxicity include (1) death of the developing organism, (2) structural abnormality, (3)
altered growth, and (4) functional deficiency. “

Known human reproductive toxicant: “the classification of a substance in this Category 1A is largely based on
evidence from humans”

As there is no human study available, a classification of DPG in category 1A is not warranted.

Presumed human reproductive toxicant: “the classification of a substance in this Category 1B is largely based on
data from animal studies. Such data shall provide clear evidence of an adverse effect on sexual function and fertility or
on development in the absence of other toxic effects, or if occurring together with other toxic effects the adverse effect
on reproduction is considered not to be a secondary non-specific consequence of other toxic effects. However, when
there is mechanistic information that raises doubt about the relevance of the effect for humans, classification in
Category 2 may be more appropriate.”

Suspected human reproductive toxicant: ““substances are classified in Category 2 for reproductive toxicity when
there is some evidence from humans or experimental animals, possibly supplemented with other information, of an
adverse effect on sexual function and fertility, or on development, and where the evidence is not sufficiently convincing
to place the substance in Category 1. If deficiencies in the study make the quality of evidence less convincing, Category
2 could be the more appropriate classification. Such effects shall have been observed in the absence of other toxic
effects, or if occurring together with other toxic effects the adverse effect on reproduction is considered not to be a
secondary non-specific consequence of the other toxic effects.”

Effects on development of the offspring were mainly observed as death of the developing organism. These effects
were primarily seen in the key EOGRTS (2021) in Sprague Dawley rats in both F1 and F2 pups.

In P generation, a statistically significant increase of post-implantation losses was noted at 25 mg/kg bw/day (p<0.05).
In cohort 1B females, post-implantation loss was not statistically significant increased but was dose-related from 5
mg/kg bw/d.

Effects on peri / post-natal viability were consistently observed in both generations and were mainly characterized by:

- at pup level: there was an increase of the mean number of dead, missing and/or cannibalized pups between
PND1-4 from 5 mg/kg bw/day (p<0.01 to p<0.001) and from 15 mg/kg bw/day (p<0.001) in F2 pups. This
effect is clearly dose related. There was a statistically significant decrease of mean number of live pups on
PND1 at 25 mg/kg bw/day (p<0.001) in F2.
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- at litter level: statistically significant decrease of mean litter size on PND1 (p<0.01) and PND4 (p<0.001) in F2
pups and only on PND4 in F1 pups at 25 mg/kg bw/day (p<0.05). There was an increase of entire dead litters
between PND1-4 (p<0.05) in F1 pups.

- statistically significant decrease of live birth index: when the statistical analysis was recalculated by DS, the
decrease was statistically significant in F2 from 15 mg/kg bw/day (p<0.01 and p<0.0001).

- statistically significant decrease of viability index: when the statistical analysis was recalculated by DS, the
decrease was statistically significant in both generations in F1 (p<0.05) at 25 mg/kg bw/day and F2 (p<0.05
and p<0.0001) from 15 mg/kg bw/day.

- Indications of immunotoxicity effects were recorded in cohort 1A in males at 15 mg/kg bw/day with a
significant increase of the relative and absolute count of NK cells and a significant decrease of the relative
count of T cells; and in females at 25 mg/kg bw/day, with a significant decrease of the relative and absolute
count of NK.

Effects were observed in both generations and are considered as clear evidence of developmental effects of DPG.

The main findings related to general systemic toxicity in dams in the EOGRTS are clinical signs related to neurotoxicity
that were reported in both generations at 25 mg/kg bw/day. It can be noted that the increase in the mean number of
dead, missing and/or cannibalized pups between PND1-4 in both generations appear below the dose of 25 mg/kg
bw/day causing maternal toxicity. Besides, when the statistical data were reassessed by DS, the viability index of F2
pups was significantly decreased from 15 mg/kg bw/day. Therefore, developmental effects cannot be non-specific
effects secondary to general toxicity. In the study conducted according to OECD TG 421, two females at 5 and 25
mg/kg bw/day and one from control group presented dead litters. Even if no clear effects on pups were reported in this
study, this points to a developmental effect considering that similar findings were reported in the EOGRTS. DS notes
that the OECD 421 study is a screening test and so provide limited information compared to the EOGRTS.

In the prenatal toxicity study conducted according EPA Health Effects Test Guidelines 560/6-82-001 (Unpublished
study report, 1986), a slight increase of post implantation losses was observed at 5 mg/kg bw/day due to early
resorptions was observed in one female at 5 mg/kg bw/day and one female at 50 mg/kg bw/day had 5 late resorptions.
Even if no clear effects on foetus were reported in this study, this points to a developmental effect considering that
similar findings were reported in the EOGRTS. DS notes that peri/post-natal mortality as that reported in the EOGRTS
cannot be evidenced in a teratogenicity study.

Overall, the available data provide clear evidence of a severe adverse effect on the development of the offspring,
characterised as fetal and/or pup mortality. The effects are primarily found in the EOGRTS but consistent indications
can also be found from the other studies. Moreover, effects on the development such as total litter death, mortality of
pups during PND 1 to 4 or the decrease of viability index in F2 pups appear below the dose causing maternal toxicity
characterised mainly as clinical signs of neurotoxicity. There is no mechanistic evidence to indicate that the observed
effects are not relevant for humans.

Therefore DPG warrants to be classified as Repr. 1B, H360D.
10.8.8  Adverse effects on or via lactation

10.8.9  Comparison with the CLP criteria

There is no specific data with DPG that provide information on effects on or via lactation. Thus, no classification can be
proposed for this endpoint.

10.8.10 Conclusion on classification and labelling for reproductive toxicity

Reproductive toxicity has been primarily reported in an EOGRTS (2021) according to OECD TG 443 in rats. Effects on
fertility were characterized by several reproductive troubles:

effects on gestation length,

difficulties to deliver and dystocia, and

alteration of the estrous cycle.

Indication decreased number of primordial follicles. The 90-day NTP study also reported change of the estrous
cycle length in rats and mice. .
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Effects on sperm parameters are reported in presence of general toxicity in different repeated dose toxicity studies in
different species, such as sperm abnormalities and decrease of sperm motility and are considered as supportive evidence
(NTP, 1995; Koéter et al. 1992; Bempong et al. (1983).

Effects on development were identified in the EOGRTS (2021) as postimplantation losses and pups mortality (dead
litters and increase of mortality between days 1 to 4 p.p.). These effects were found in other supportive studies:
presence of dead litters in an OECD TG 421 study (2010), resorptions in the teratology study (Unpublished study

report, 1986).

Based on these animal data, a classification as Repr. 1B, H360FD is proposed.

10.9 Specific target organ toxicity-single exposure

Not assessed in this dossier.

10.10 Specific target organ toxicity-repeated exposure

Table 29: Summary table of animal studies on STOT RE

g'\ljli?jt:Ici)r?é Test substance,

deviations if LD

anv. Species exposure, dose Results Reference

st?’/éir? sex ' levels, duration

o /gr'oup, of exposure
OECD TG 443 DPG Detailed in the section 10.8 Reproductive | Unpublished study report,
(Cohorts 1A, and | Purity: 98.7% toxicity 2021
1B Wlt_h Vehicle: 0.5% Mortallt)_/ (u_nscheduled_ dea_th) and clinical Reliability: 1
extension to .~ | observations in these animals:
cohort F2) mgthylcellulose in _ Key study
drinking water | P generation:

GLP g:riltgsdi sby FEVETSE | No unscheduled death in males.
Rats, Sprague- A )
Dawley Dose levels: 0, 5, Mortality in females: 0, 2, 2, 6
Males and 15, 25 mg/kg | Cohort 1A:
females bw/d?y- _ No unscheduled deaths.
Number of ?:CI‘:IHIS(;[;?I'[IOH. b Cohort 1B:
animals per sex y oy .
per dose: gavage No unscheduled death in males.
- Parental Duration of | Mortality in females: 3, 0, 3, 6
generation: 24 exposure:

per sex per dose
- F1: 20 per sex

- P males: at least
10 weeks of

Regarding neurotoxicity:

P Generation:

per dose
(Cohorts 1A and treatment 25 mg/kg bw/day:
1B) - P females: at | At the end of the pregnancy period (Study Day

least 8 to 10

42-62), series of clinical signs suggestive of

weeks of | neurologic disorders in 8/18 surviving females
treatment (clonic convulsion, locomotory difficulties,
- Cohort 1A: both loss of balance, staggering gait and/or tonic
males ' and | seizures). Disorders transient and observed after
females: from | dosing only.

weaning post- | Cohort 1B:

natal day (PND

22) until | 25 ma/kg bw/day:

euthanasia (from
Day 90 p.p., to
Day 93 p.p.

In both sexes, series of clinical signs suggestive
of neurologic disorders also observed in 10
males and 14 females (clonic/tonic convulsion,
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maximum).

- Cohort 1B: In
males: from
weaning  (PND
22) for at least 10
weeks before

mating, during the
mating period (up
to 2 weeks), and
after euthanasia of
F2 pups (on PND
4). In females:
from weaning
(PND 22) for at
least 10 weeks
before mating,
during the mating
period (up to 2
weeks),  during
gestation, during
lactation until
PND 4 inclusive
until  euthanasia
for females with
no delivery (26
days after the last
day of the mating
period).

loss of balance and/or staggering gait) mainly
from Study Day 94-100 for females and days
98-108 for males.

Signs of neurotoxicity appear from 25 mg/kg
bw/day: STOT RE category 2 (P generation
females: threshold between 13 and 130 mg/kg
bw/day for STOT RE category 2 for
approximatively 70 days of exposure).

Cohort 1B males and females: threshold
between 8 and 80 mg/kg bw/day for STOT
RE category 2 for approximately 110 days of
direct exposure)).

OECD TG 421
GLP

Rats, Sprague-
Dawley

Males and
females

10 animals per
Sex per group

DPG
Purity: 98.9%
Vehicle: 0.5%

methylcellulose
aqueous solution

Dose levels: 0, 5,
15, 25 mgl/kg
bw/day

Administration:
once daily by
gavage

Duration of
exposure:

In males:

- 4 weeks before
pairing,

- during the
pairing period (up
to 17 days),

- until sacrifice of
the females (at
least 10 weeks in
total).

Detailed
toxicity

Mortality:
No unscheduled mortality in males.

in_the section 10.8 Reproductive

Females sacrificed: 1, 1, 0, 1

No relevant clinical signs, macroscopic or
microscopic findings observed in these 3
females.

Regarding neurotoxicity:
At 25 mg/kg bw/day:

Clinical signs suggestive of neurologic
disorders: lateral decubitus and mydriasis in
one male (day 26 of dosing only) and one
female (day 1 of lactation) and abnormal
locomotion in one occasion and staggering gait
in one male.

Signs of neurotoxicity appear from 25 mg/kg
bw/day: STOT RE category 2 (threshold
between 13 and 130 mg/kg bw/day
(approximatively 70 days of exposure).

Unpublished study report,
2010

Reliability: 1
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In females:

- 4 weeks before
pairing,

- during the
mating period (up
to 17 days),
- during gestation,
-during lactation
until day 4 post-
partum inclusive
(or until
sacrifice),
- until sacrifice
for non-pregnant
females.
Repeated Dose | DPG Detailed in the section 10.8 Reproductive NTP, 1995
S0-day - oral | g5y, | TOXICHY Reliability 2 (reliable with
toxicity study in Mortality : restriction)
rodent Dose levels: 0, Y-
Similar to OECD 250, 500, 750, | Rats F344/N: 6 males and all fen_1a|es died in
TG 408 1500, or 3000 | the 3000 ppm group. No mortality at lower
ppm DPG doses.
GLP . . . .
in feed Mice B6C3F: No mortality
Rats, F344/N and Equival )
mice, B6C3F quivalent to:
10 animals per 2;9/5107/17, 188;3; Regarding neurotoxicity:
zfr);in dose and 181/184 ma/kg Rats F344/N:
bw/d in male and | Clinical signs of toxicity noted primarily in rats
female rats, | at > 1500 ppm (100/95 mg/kg bw/day for
respectively. respectively males and females) beginning at
Week 2 :
0, 38/46, 75/93,
114/141, 231/285, | Hypoactivity, convulsions and seizures
457/577  mg/kg | observed in some male and female rats in these
bw/d in male and | groups, and abnormal posture (staggering) in
female mice, | most males and females. Other clinical signs
respectively observed in these groups: hyperactivity, ataxia.
Feeders were | Mice B6C3F:
Sganged daily, 7 At 3000 ppm, (457/577 mg/kg bw/day for
ys per week. . .
respectively males and females): abnormal
Duration of | posture.
exposure : 13
weeks
Signs of neurotoxicity appear from 100/95
mg/kg bw/day for respectively males and
females rats: STOT RE category 2 (threshold
between 10 and 100 mg/kg bw/day).
No classification warranted based on mice
results.
Repeated Dose | DPG Mortality: Unpublished study report,
tzfxs:?ly studyoriar: Purity: 99.9% During the administration period : 2000
Reliability : 2

rodent

Vehicle : corn oil

Mortality rate: 0, 0, 0, and 10% for males and 0,
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OECD TG 407
GLP

Crj:CD(SD)IGS
[SPF] rats

5 animals/sex for
the doses 10 and
30 mg/kg bw/day

10 animals/sex
for the control
group and for the
90 mg/kg bw/day

group.

Doses: 0, 10, 30
and 90 mg/kg
bw/day.

Repeated oral
administration
conducted for 4

weeks (28 days)

Recovery period
of 2 weeks

0, 0, and 70% for females.

No death observed during recovery period.

Body weight
90 mg/kg bw/day:

In males: statistically significant decrease in
body weight during the treatment period (-13%
to -18%), with weight gain during the 4™ week
of dosing.

At the beginning of the recovery period, body
weight significantly low, but a progressive
increase in body weight was observed thereafter,
so that weight gain values were significantly
high during the recovery period.

In females, statistically significant decrease in
body weight during the first week of the dosing
period (-10%).

Food consumption:

90 mg/kg bw/day:

In males: significantly low food consumption
observed (-25%) during the treatment period
then significantly high values noted during the
recovery period.

In females, food consumption significantly
lower at weeks 1, 2 and 3 (-26, -17 and -25%).

Regarding neurotoxicity:

In males:
90 mg/kg bw/day group:

In both sexes : staggering gait, decreased
spontaneous motor activity and startle response

Symptoms not observed during the recovery
period.

Blood chemistry:

In males, significantly low values noted for
blood glucose in the 30 and 90 mg/kg groups,
and significantly high values in blood urea
nitrogen, total bilirubin, A/G ratio, ALT and
alkaline phosphatase in the 90 mg/kg group.

In females, significantly high values noted for
total cholesterol, neutral fats and ALT in the 30
mg/kg group. Significantly high values also
noted for total protein in the 10 mg/kg group,
and for chloride in the 10 and 30 mg/kg groups,
but according to the study author, the changes
did not correspond to the dose.

Urinalysis
90 mg/kg bw/day:
In males:

At the end of the administration period,
significant increase in urine volume and

(reliable with restrictions)

Study report in Japanese
with tables in english
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significantly low values in specific gravity. An
increase in ketone bodies and negative protein
was also observed in that same group.

Organs observations:
90 mg/kg bw/day:

At the end of the treatment period in males,
statistically significant decrease of weights of
brain (absolute and relative), heart (absolute and
relative), liver (absolute), kidney (absolute),
spleen (absolute), adrenals (relative), testes
(relative) and epididymis (relative).

At the end of the recovery period, in the high
dose group, significantly high values noted for
the weight of the heart (relative) and the brain
(absolute) in males and for the absolute and
relative weight of the adrenals in females.

Histopathological examination:

No change observed in the brain (including the
brain stem), spinal cord and sciatic nerve

30mg/kg bw/day:
Brown liver observed in females

Decrease in fatty changes in males (5, 3, 1 and 0
in males, 4, 5, 3 and 1 females respectively).

90 mg/kg bw/day:
Brown liver observed in both sexes
Red eardrums observed in both sexes

Observation in kidney: hydropic changes in
renal collecting tubules in both sexes.

Increase of females with immature uterus: (0, 0,
0, 6).

Decrease in fatty changes in both sexes (5, 3, 1
and 0 in males, 4, 5, 3 and 1 females
respectively).

Signs of neurotoxicity appear at 90 mg/kg
bw/day: STOT RE category 2 (threshold
between 30 and 300 mg/kg bw/day) for 28
days of exposure.

Repeated Dose
2-week oral
toxicity study in
rodent

No guideline
followed

Not GLP

Range  finding

1,3-
diphenylguanidine
Purity: 98.9%
Vehicle 0.5%

methylcelluose
aqueous solution

Doses : 0, 30, 60
and 75 mg/kg

Mortality:
0 and 30 mg/kg bw/day:

No unscheduled death.
60 mg/kg bw/day:

2 males and one female out of six animals
survived until scheduled sacrifice.

75 mg/kg bw/day:

Unpublished study report,
2010b

Reliability: 3 (not GLP, no
guideline, low number of
animals)
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study (previous
to  unpublished
OECD 421 study
report, 2010)

Rats,
Dawley

3
animals/sex/dose

Sprague-

bw/day

Exposure @ 2
weeks

Administration
daily by gavage

Only one male survived until scheduled
sacrifice. One female was prematurely sacrificed
on day 13 because of body weight loss and
clinical signs of locomotory difficulties and
soiled urogenital and mouth regions. Lateral
recumbency had been observed from day 6, with
loss of balance, mydriasis, hypoactivity and
half-closed eyes.

Body weight:

Decreased body weight in females from 30
mg/kg bw/day and in males from 60 mg/kg
bw/day.

Food consumption:

Decreased food consumption in in females from
30 mg/kg bw/day and in males from 60 mg/kg
bw/day.

Regarding neurotoxicity:
At 30 mg/kg bw/day:

One female had staggering gait and loss of
balance on day 2 only and one male had loss of
balance on day 9 only.

At 60 mg/kg bw/day:

Clinical signs were observed until mid- to late-
week 2; one surviving male had no further
clinical signs from day 12 while the other
surviving male still had staggering gait on day
14.

At 75 mg/kg bw/day:

The one surviving male still had several clinical
signs on day 14 (lateral recumbency,
hypersensitivity to touch and noise, locomotory
difficulties).

Signs of neurotoxicity appear from 30 mg/kg
bw/day: STOT RE category 1 (threshold at
60 mg/kg bw/day for an exposure of 14 days).

Range-finding
teratology study

(previous to
Unpublished
study report,
1986)

GLP

Rats, Sprague

Dawley females

5 animals/group

1,3-
diphenylguanidine
Purity not
specified

Vehicle : aqueous
methylcellulose
0.5%

Dose levels : 0,
10, 50, 100, 150
and 200 mg/kg
bw/day

Administration

Detailed
toxicity
Mortality:

All animals exposed at doses >100 mg/kg died
except one in the 100 mg/kg/day group.

in_the section 10.8 Reproductive

Regarding neurotoxicity:

Lethargic behaviour (5 animals at 100 mg/kg
bw/day, 5 animals at 150 mg/kg bw/day, 3
animals at 200 mg/kg bw/day) ataxia (5 animals
at 100 mg/kg bw/day, 5 animals at 150 mg/kg
bw/day, 5 animals at 200 mg/kg bwi/day).
Convulsions noted once in one animal in the 100

Unpublished study report,
1985

Reliability: 2
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daily by gavage

Exposure: day 6
to 15 of gestation

mg/kg bw/day on gestation day 8.

Clinical signs of toxicity in the 50 mg/kg bw/day
group  without causing death: lethargic
behaviour and ataxia occurred in four animals.

Organs observation:

In males:

Brain relative weight significantly increased in
all groups dosed with DPG

At 500 ppm:

Decrease of the absolute weight of the heart,
liver and spleen were observed in the dose

group.
From 800 ppm:

Significant decrease of the absolute weight of
the heart, liver, kidneys and spleen.

From 1500 ppm:

Significant decrease of the absolute weight of
lung and brain. The relative weights of the
ardrenals were also increased.

In females:
At 500 ppm:

Slightly but statistically significantly decrease in
absolute weight of liver. Statistically significant
increase in relative brain weight.

At 800 ppm:

Slightly but statistically significantly decrease in
absolute weight of brain, lungs.

At 1500 ppm:

Significant reductions of absolute weight of
heart and liver and slight reductions for adrenals,
kidneys, lungs and spleen were observe.
Statistically significant increase in relative brain
weight.

At 3000 ppm:

Absolute weights of the brain, heart and spleen
were significantly reduced whilst kidneys and
lungs were slightly reduced.

Signs of neurotoxicity appear from 50 mg/kg
bw/day (in one animal): STOT RE category 1
(threshold at 100 mg/kg bw/ day for 10 days
of exposure).

Teratology study
in rats

EPA Health
Effects Test
Guidelines

560/6-82-001

1,3-
diphenylguanidine

Vehicle : aqueous
methylcellulose
0.5%

Purity not

Detailed
toxicity
No unscheduled mortality

in _the section 10.8 Reproductive

Regarding neurotoxicity:

25 mg/kg bw/day:

Unpublished study report,
1986

Reliability: 1
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GLP

Rats, Sprague
Dawley females
25

animals/groups

specified

Dose levels: 0, 5,
25, 50 mg/kg
bw/day

Administration:
daily by gavage

Exposure: day 6
to 15 of gestation

Lethargic behaviour (in one animal)
50 mg/kg bw/day:

Lethargy and tachypnea, decrease of limb tone
and prostration and ataxy in all animals.

Chronic convulsions seen as single incidence in
one animal.

Signs of neurotoxicity appear from 25 mg/kg
bw/day (in one animal), signs are more severe
at 50 mg/kg bw/day: STOT RE category 1
(threshold at 100 mg/kg bw/ day for 10 days
of exposure).

Repeated  Dose
2-week oral
toxicity study in
rodent

No guideline
followed
Range  finding
study (previous
to OECD TG
408)

Not GLP

Rats, Sprague-
Dawley

5

animals/sex/dose

1,3-
diphenylguanidine

Doses: 300, 500,
800, 1500 and
3000 ppm
(approximatively
36, 56, 73, 119 or

200 mg/kg
bw/day)
Exposure: 2
weeks

Administration:
continuously in
diet

Mortality:

3000 ppm (200 mg/kg bw/day): 5 premature
decedents (no information on sex).

Body weight:

Dose related reductions in body weight gain
observed. Animals in the 3000 ppm dose group
showed an actual reduction in body weight over
the course of the 2 week dosing period.

Food consumption:

Dose related reductions in food consumption
were observed.

Regarding neurotoxicity:

From 800 ppm (73 mg/kg bw/day) :
Reduced body tone

3000 ppm (200 mg/kg bw/day) : Ataxia

Signs of neurotoxicity appear from 73 mg/kg
bw/day: STOT RE category 1 (threshold at
60 mg/kg bw/day for an exposure of 14 days).

Unpublished study report,
1980a

Reliability: 4 (report not

available and not enough

information, not GLP, do
not follow a guideline)

Repeated  Dose
90-Day Oral
Toxicity Study

OECD guideline
408

GLP

Rats,
Dawley

15
animals/sex/dose

Sprague-

1,3-

diphenylguanidine
Doses: 50, 150,
500 ppm

(approximatively
4, 11, 37
mg/kg/day,
nominal)
Exposure: 90
days

Administration:
continuously  in
diet

Mortality:
At 500 ppm:

Imale (week 4 at 500 ppm) and 1 female
(control)

Body weight:
At 500 ppm:

Decreased in males (-15% for the majority of the
dosing period) and females. More severe at the
beginning of treatment

Food consumption:
At 500 ppm:

Unpublished study report,
1982

Cited by the SIDS, 2002

Reliability: 4 (Secondary
literature)
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-14% in males and -12% in females
Urinalysis:
At 500 ppm:

Reduction in urine volume in males, slight
aciduria in females

Clinical signs:

no effects

Clinical chemistry:
At 500 ppm:

Increased Alanine aminotransferase, alkaline
phosphatase, sodium levels in males, increase
alkaline phosphatase, decreased chloride, total
protein and calcium levels in females at weeks 6
but not week 13.

Haematology:
At 500 ppm:

Slight increase white blood cells in male and
females at week 6 and 1. According the study
author, large degree of intergroup variation
suggests that it is of little biological significance.

Histopathological examinations:

No effects.

10.10.1 Short summary and overall relevance of the provided information on specific target
organ toxicity — repeated exposure

Several studies, in majority conducted in rats, report signs of neurotoxicity.

In the EOGRTS, Sprague-Dawley rats were exposed to DPG at dose levels of 5, 15 and 25 mg/kg bw/day. The study is
detailed in the part 10.8 Reproductive toxicity (Unpublished study report, 2021).

In the P generation, at the highest dose tested, several females (terminated as scheduled) presented signs of
neurotoxicity as clonic convulsion, locomotory difficulties, loss of balance, staggering gait and/or tonic seizures,
hypoactivity. These signs appeared at the end of the pregnancy period, in 8 out of 18 surviving females (study
days 42-62). The signs were transient and observed after dosing only for a few days and then not observed
anymore in the following days.

Among the females sacrificed prematurely, clinical signs linked to neurotoxicity were observed at the high dose:
o 2 females were sacrificed for humane ground at PND1 and presented tonic seizures and tonic convulsion.

e 3 females were prematurely euthanized at PND1 (Study Days 43, 46 and 44) because of dead litter and
presented staggering gait before sacrifice.

e One female was prematurely euthanized on Day 23 p.c. (Study Day 42) because of the difficulties to deliver
and presented tonic seizures and clonic convulsion before sacrifice.

There was no unscheduled death in P generation males and no sign of neurotoxicity was recorded.

In cohort 1B, at 25 mg/kg bw/day, signs of neurotoxicity were seen in both sexes as clonic/tonic convulsion, loss of
balance and/or staggering gait. The signs appeared from Study Day 94 after dosing for 1 to 3 days. There were no
unscheduled death in male rats. Clinical signs of neurotoxicity in Cohort 1B generation are detailed in the tables below.
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Table 30: Clinical Signs in cohort 1B males (Number of Animals Affected per group)

Dose level (mg/kg bw/day) 0 5 15 25
Number of males 20 20 20 20
Clonic/tonic convulsion, loss of balance and/or
staggering gait (after treatment) 0 0 0 10 (days 90-108)
Hypoactiviy 0 0 0 6 (days 69-113)

Table 31: Clinical Signs in Terminated as Scheduled cohort 1B Females (Number of Animals Affected per group)
Dose level (mg/kg bw/day) 0 5 15 25

Number of terminated as scheduled females 17 20 17 15

Clonic convulsion, loss of balance and/or
staggering gait (after treatment)

Hypoactiviy 0 0 0 6 (days 95-100)

0 0 0 14 (days 94-100)

Among the females sacrificed prematurely, clinical signs linked to neurotoxicity were observed at the high dose:

e One female was prematurely euthanized for humane grounds on PND1 (Study Day 97) and presented
hypoactivity and clonic convulsion.

e One female was prematurely euthanized for humane grounds on PND1 (Study Day 96) and presented loss of
balance.

e One female was prematurely euthanized for dead litter on PND1 (Study Day 97) and presented staggering gait
and loss of balance before death.

In summary, signs of neurotoxicity occurred in animals exposed at the top dose of 25 ma/kg bw/day in the EOGRTS
study. In addition, it was observed occasionally in some dams that were prematurely sacrificed at all dose levels.

In the OECD TG 421 study, Sprague-Dawley rats were exposed to doses 5, 15, 25 mg/kg bw/day to DPG. The study
is detailed in the part 10.8 Reproductive toxicity (Unpublished study report, 2010). At 25 ma/kg bw/day, mydriasis was
seen in one male at day 26 of dosing only and in one female at day 1 of lactation. Abnormal locomotion was seen in one
occasion and staggering gait in one male. This suggest neurotoxic effects of DPG.

A NTP study conducted according to a protocol similar with OECD TG 408 is available. Rats, F344/N and mice,
B6C3F were used (NTP, 1995). Animals were exposed during 13 weeks to dose levels of 0, 250, 500, 750, 1500, or
3000 ppm of DPG in feed (equivalent to 0, 17/17, 32/32, 49/50, 100/95, 181/184 mg/kg bw/day in males and females
rats respectively and 0, 38/46, 75/93, 114/141, 231/285, 457/577 mg/kg bw/d in male and female mice, respectively). In
the study conducted with rats, six males and all females in the 3,000 ppm groups died or were killed moribund before
the end of the 13-week study. Clinical signs related to neurotoxicity were recorded in the two higher exposure
groups beginning at week 2. Hypoactivity, convulsions and seizures were observed in some male and female rats in
these groups, and abnormal posture as staggering was noted in most males and females. In mice, abnormal posture and
ptosis were observed in mice in the higher exposure group, without mortality in this group. DS notes that there was no
numerical data on the incidence of these effects in the publication.

A 4-week study conducted according OECD TG 407 and GLP compliant is available. Crj:CD(SD)IGS [SPF] rats were
exposed to 0, 10, 30 and 90 mg/kg of DPG in corn oil for 4 weeks followed by a recovery period of 14 days
(Unpublished study report, 2000). Five animals per sex were used for the doses 10 and 30 mg/kg bw/day and 10
animals per sex were used in the control group and for the 90 mg/kg bw/day group.

The mortality rate in the 0, 10, 30 and 90 mg/kg groups was 0, 0, 0, and 10% for males and 0, 0, 0, and 70% for
females.

In males, at the high dose, significantly low body weights were noted during the dosing period (-13% to -18%), with
weight gain during the fourth week of dosing. At the beginning of the recovery period, body weight was significantly
low, but a progressive increase in body weight was observed thereafter, so that weight gain values were significantly
high during the recovery period. In females, at the high dose, significantly low body weights were noted during the first
week of the dosing period (-10%), and a trend towards low values continued with two animals during the recovery
period, but progressive weight gain was noted.
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At the high dose, in males, significantly low food consumption was observed (-25%) during the treatment period then
significantly high values were noted during the recovery period. In females, at the high dose, food consumption was
significantly lower at weeks 1, 2 and 3 (-26, -17 and -25%).

Clinical signs of neurotoxicity were observed at 90 mg/kg bw/day in both sexes and included staggering gait, decreased
spontaneous motor activity and startle response. These symptoms were not observed during the recovery period. The
details are presented below:

Table 32: Clinical signs of neurotoxicity in males

Days of experiment
Total
Finding of IIDe?/Se? (1to
clinical (malk 1 2 3 4156 |7|8|9]10|11|12|13|14| 19
observation g’kg
bw/d)
Staggering o | o] 1 |1l2]ololol1|lolo|1]|3|1]| s
gait
Decrease
spontaneous |90 | 5 | ¢ | o |o|2|0|l1]0o|0o]lo|o|lolol|3]| &6
motor
activity
Sl o | o] o |ololo|olo]lo|lo|o|o|lo|lo]| o
response
Days of experiment
Total
Finding of IIDe?/Se? (1to
clinical (mg/k 15 16 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 28)
observation g’kg
bw/d)
Staggering 1 | o |1]2lol3|2lol1|l1]l2]0lo|1]| 7
gait
Decrease
spontaneous | g g |\ g | glo|o|o|l1]|1|2]0]o0o|lololo] s
motor
activity
S o | o |ol1]1]ol1]ololololololo] 2
response
Table 33: Clinical signs of neurotoxicity in females
Days of experiment
Total
Finding of IIDe?/Se? (1to
clinical (malk 1 2 3 4 15| 6|7 |8/]9 10|11 |12|13|14]| 14
observation g’kg
bw/d)
Staggering ol o | 1 |2|3]|ofl1|2]3|a4a|2]2]a]1] 9
gait
Decrease
spontaneous | 90 | 5 | 5 | o | 2| 1]0|1|0ololo|o]| 2|00l a4
motor
activity
Startle ol o | o |[ofoflofofJo|l1[o|]of[]o|21|0] O
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response
Days of experiment

Finding of | Dose -{fttal
P O
clinical | level | y5 | 16 17| 18| 19 |20 |21 |22 |23 | 24 | 25 | 26 | 27 | 28 | 2g)
observation | (mg/kg

bw/d)
Staggering 2 | 2lol1|3|2|3|2]1|3]1|l0]0]o0]| 10
gait
Decrease
JEINENENS | g o |olololo|lo|lo|1|l0]lo|o0o]|o|o]o] s
motor
activity
Starile 1 |1]lololololol1]lol1lol1]olo]| 7
response

Regarding haematological data, at the end of the administration period, in males, significantly high values were noted
for mean corpuscular hemoglobin concentration (MCHC) in the mid and high dose groups. Significantly low values
were noted for mean corpuscular volume (MCV) in the 90 mg/kg group but there were no significant changes in the
hematocrit values, hemoglobin or red blood cell count. Among females, significantly high values were noted for
platelets in the 30 mg/kg group. At the end of the recovery period, no significant difference was noted.

Regarding blood chemistry, in males, significantly low values were noted for blood glucose in the 30 and 90 mg/kg
groups, and significantly high values in blood urea nitrogen, total bilirubin, A/G ratio, ALT and alkaline phosphatase in
the 90 mg/kg group. In females, significantly high values were noted for total cholesterol, neutral fats and ALT in the
30 mg/kg group. Significantly high values were also noted for total protein in the 10 mg/kg group, and for chloride in
the 10 and 30 mg/kg groups, but according to the study author, the changes did not correspond to the dose.

At the end of the administration period, males displayed a significant increase in urine volume and significantly low
values in specific gravity were noted in the 90 mg/kg group. An increase in ketone bodies and negative protein was also
observed in that same group.

Among males in the 90 mg/kg group, at the end of the treatment period, a statistically significant decrease of the
weights of the brain (absolute and relative), heart (absolute and relative), liver (absolute), kidney (absolute), spleen
(absolute), adrenals (relative), testes (relative) and epididymis (relative). At the end of the recovery period, in the high
dose group, significantly high values were noted for the weight of the heart (relative) and the brain (absolute) in males
and for the absolute and relative weight of the adrenals in females.

Regarding histopathological data, no change were noted in the brain (including the brain stem), spinal cord and sciatic
nerve.

An increase of animals presenting brown liver in animals (From 30 mg/kg bw/day for females and 90 mg/kg bw/day for
males) and red eardrum (at 90 mg/kg bw/day in both sexes) but no histological correlation was found. A significant
decrease in fatty changes was noted in liver in males at 30 and 90 mg/kg bw/day (number of animals: 5 in controls, 3 at
10 mg/kg bw/day, 1 at 30 mg/kg bw/day and 0 at 90 mg/kg bw/day). In kidneys, hydrophic changes in collecting
tubules were observed in both sexes at 90 mg/kg bw/day (significant in males). An increase of females with immature
uterus was noted at the high dose (0, 0, 0, 6). However, the statistical analysis is unclear in this study and there are
inconsistencies between the results descriptions and the tables.

The following studies are considered as supportive evidence, as the effects reported are consistent with those observed
in chronic and subchronic studies but are of lower relevance for STOT RE classification (range-finding studies with
limited number of animals or studies with shorter duration of exposure). These studies are dose-range finding studies or
teratogenicity studies.

In the range-finding for the OECD 421 study, Sprague-Dawley rats (3/sex/group) were exposed to doses of 30, 60
and 75 mg/kg bw/day of DPG in a 0.5% methylcellulose aqueous solution for 2 weeks (Unpublished study report,
2010b). In each dose group, unscheduled mortality was the following: 0/6, 0/6, 3/6, 4/6.

At the high dose, body weight loss (between -8 g and -25 g) and little body weight gain were observed in animals. At
the mid dose, the 3 remaining animals had occasional weight loss but generally gained weight until the end of the study.
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Of these 3 surviving animals, two had an overall body weight gain (+46 g or +4 g) while the third had an overall body
weight loss (-11 g). In this group, the body weight loss was between -8g and -34g. At 30 mg/kg bw/day, no difference
in mean body weight or body weight gain was noted in males. The females gained little weight or lost weight
throughout the study resulting in a small overall body weight gain (-74% when compared with the controls).

Regarding food consumption, the groups treated at 60 or 75 mg/kg/day had moderately to markedly reduced food
consumption when compared with the controls from day 1 to day 11, after which the remaining animals consumed
similar, or only slightly lower, amounts of food to the controls. There were no effects of treatment with the test item on
mean male food consumption at 30 mg/kg/day but the mean female food consumption was lower than that of the
controls throughout the study.

Regarding neurotoxicity, at 30 ma/kg bw/day, one female had a staggering gait and a loss of balance which was
observed on day 2 only and one male presented a loss of balance on day 9 only. At 60 mg/kg bw/day, only 3 animals
survived; the clinical signs were observed until mid- to late-week 2. One surviving male had no further clinical signs
from day 12, the other surviving male still presented piloerection, staggering gait and salivation on day 14. The one
surviving female displayed no important clinical signs from day 13. At 75 mg/kg bw/day, an important mortality was
observed (only 1 male survived until scheduled sacrifice, the other animals died between days 2 and 13). The surviving
male presented several clinical signs on day 14 (lateral recumbency, hypersensitivity to touch and noise, locomotory
difficulties and salivation).

The range-finding study conducted prior to the main teratology study in rats (unpublished study report, 1986)
displayed consistent results with the main teratology study (unpublished study report, 1985). Five female Sprague
Dawley were exposed to doses of 10, 50, 100, 150 and 200 mg/kg bw/day daily during the days 6 to 15 of gestation.
The study is detailed in the part 10.8 Reproductive toxicity. All animals died in the 150 and 200 mg/kg/day dose groups
and only one animal survived in the 100 mg/kg/day group. Signs of neurotoxicity appeared from 50 mg/kg bw/day and
were characterised by lethargic behaviour and ataxia in four animals, prostrate behaviour and tachypnea in one animal
primarily during the initial dosing days (gestation days 6-9).

In the main teratology study in rats, Sprague-Dawley rats were exposed to doses of 5, 25 and 50 mg/kg bw/day
(Unpublished study report, 1986). The study is detailed in the part 10.8 Reproductive toxicity. No unscheduled
mortality was observed in this study. At 25 ma/kg bw/day, lethargic behavior was noted once in one animals. At 50
mg/kg bw/day, all animals were lethargic and has tachypnea and decreased limbtone and with one exception all animals
were prostrate and ataxic. Clonic convulsions, lacrimation, clear nasal discharge, dried red material around the nose, red
urogenital discharge and yellow urogenital matting were observed as single evidence. The details are presented in the
table below.

In the remaining 2-week study (previous to the OECD TG 408, unpublished study report, 1982), 5 Sprague-Dawley
rats/sex were exposed to doses of 300, 500, 800, 1500 and 3000 ppm (approximatively 36, 56, 73, 119 or 200 mg/kg
bw/day) continuously in diet (Unpublished study report, 1980a). No abnormalities were detected in the groups receiving
0, 300 and 500 ppm DPG. Dose-related reductions in body weight gain were observed. Animals in the 3000 ppm dose
group showed an actual reduction in body weight over the course of the 2-week dosing period. Dose-related reductions
in food consumption were observed. At 3000 ppm, 5 animals died during the second week of dosing. Signs of
neurotoxicity were observed from 800 ppm (73 mg/kg bw/day) as reduced body tone. Regarding effects on organs, in
males, decrease of the absolute weight of the heart, liver and spleen were observed in the 500 ppm dose group. From
800 ppm, significant decrease of the absolute weight of the heart, liver, kidneys and spleen. From 1500 ppm, significant
decrease of the absolute weight of lung and brain. Brain relative weight was significantly increased in all groups dosed
with DPG. The relative weights of the adrenals in animals receiving 1500 ppm were also increased. In females, the
absolute weight of the brain, lungs (at 800 ppm) and liver (at 500 ppm) were slightly but statistically significantly
decreased. At 1500 ppm, significant reductions of the heart and liver and slight reductions for adrenals, kidneys, lungs
and spleen were observed. At 3000 ppm, absolute weights of the brain, heart and spleen were significantly reduced
whilst kidneys and lungs were slightly reduced in animals receiving 3000 ppm DPG. Relative organ weight analysis
showed a statistically significant increase in brain weights for animals receiving 500 and 1500 ppm DPG.

In the last repeated-dose toxicity study conducted according to OECD TG 408, Sprague-Dawley rats were exposed to
doses of 50, 150, 500 ppm (approximatively 4, 11, 37 mg/kg) of DPG continuously in diet for 13 weeks. No effects
related to neurotoxicity were observed in the study.

10.10.2 Comparison with the CLP criteria

For classification of substances as specific target organ toxicants following repeated exposure, the CLP regulation was
followed.
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Category 1: Substances classified in category 1 are substances that have produced significant toxicity in humans or
that, on the basis of evidence from studies in experimental animals, can be presumed to have the potential to produce
significant toxicity in humans following repeated exposure. Substances are classified in Category 1 for target organ
toxicity (repeat exposure) on the basis of: reliable and good quality evidence from human cases or epidemiological
studies; or observations from appropriate studies in experimental animals in which significant and/or severe toxic
effects, of relevance to human health, were produced at generally low exposure concentrations

Category 2: Substances classified in category 2 are substances that, on the basis of evidence from studies in
experimental animals can be presumed to have the potential to be harmful to human health following repeated
exposure. Substances are classified in category 2 for target organ toxicity (repeat exposure) on the basis of
observations from appropriate studies in experimental animals in which significant toxic effects, of relevance to human
health, were produced at generally moderate exposure concentrations.

In exceptional cases human evidence can also be used to place a substance in Category 2.
Guidance values indicated in the tables 3.9.2 and 3.9.3 have been applied.

Only studies performed by oral route are available with DPG, thus only guidance values relevant for this route
of exposure is presented here.

Route of exposure Guidance values for STOT Guidance values for
RE 1 STOT RE 2

(applicable for 90-day studies)

Oral (rat) mg/kg body weight/day C<10

Several studies performed with DPG report signs of neurotoxicity in rats after repeated exposure, mainly characterized
by locomotion and posture anomalies, convulsion and lethargy. In most studies, except for the EOGRTS, these effects
appeared at doses lower than the one inducing mortality.

The 90-day study performed by the NTP (1995) clinical signs of neurotoxicity were reported in rats at doses complying
with a classification STOT RE 2 and in mice at a dose higher than the thresholds indicated in the CLP guidance for
category 2. This suggests that rats might be more sensitive to DPG than mice regarding neurotoxicity.

Table 34: Extrapolation of equivalent effective dose for toxicity studies of greater or lesser duration than 90
days

LOAEL for STOT RE 2 Classification supported by the
Reference Study neurotoxicity threshold adapted to study
(mg/kg bw/day) study duration
P generation females: STOT RE category 2

Threshold between 13
and 130 mg/kg bw/day

for STOT RE category
2 (approximately 70
days)
Unpublished
study report, OECQUEG 443 25
2021 y Cohort 1B males and
females:
Threshold between 8
and 80 mg/kg bw/day
for STOT RE category
2 (approximately 110
days)
Unpublished Threshold between 13 STOT RE category 2
stugy report, OECD TG 421 25 and 130 mg/kg bw/day
2010 study for STOT RE category

2 (approximately 90
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days for males and
females)
90-day oral Rats : 100/95 for | Threshold between 10 STOT RE category 2
toxicity study in | yespectively males | @nd 100 mg/kg bw/day
rodent and females for STOT RE category
NTP, 1995 Similar to OECD Mice : 457/577 2 (90 days)
TG 408 for respectively
males and females
Unoublished Threshold between 30 STOT RE category 2
stug looort | OECD TG 407 %0 and 300 mg/kg bw/day
%’008 ' study for STOT RE category
2 (28 days)
Unoublished Two-weeks Threshold between 60 STOT RE category 1
stug renort range-finding 30 and 600mg/kg bw/day
2%10?) ' study for the for STOT RE category
OECD 421 study 2 (14 days)
) Two-weeks Threshold at between STOT RE category 2
Unpublished | yange-finding 60 and 600 mg/kg
study report, study 73 bw/day for STOT RE
1980a category 2 (14 days)
Range-finding Threshold between 90 STOT RE category 1
Unpublished study for and 900 mg/kg bw/day
study report, teratogenicity 50 for STOT RE category
1985 study 2 (10 days)
Teratology study Threshold between 90 STOT RE category 1
in rats and 900 mg/kg bw/day
Unpublished | EPA Health - for STZO(IORd'ch)tegory
study report, Effects Test Y
1986 Guidelines 560/6-
82-001

In the EOGRTS (2021), OECD TG 421 study (2005) and 90-day NTP study (1995), the doses leading to neurotoxicity
are between the cut-off of category 2 (13-130 mg/kg bw/day for P generation of the EOGRTS and animals of the OECD
422, 8 and 80 mg/kg bw/day for EOGRTS cohort 1B and 10-100 mg/kg bw/day for NTP study). In the 28 day study
performed according to OECD TG 407, the effective dose for neurotoxicity also corresponds to a category 2.

The remaining studies display an exposure of two weeks or shorter. The effective doses in these studies lead to a
classification as category 1.

According to CLP guidance, “Haber’s rule is used to adjust the standard guidance values, which are for studies of 90-
day duration, for studies of longer or shorter durations. It should be used cautiously with due consideration of the
nature of the substance in question and the resulting value produced”.

It is also stated: “one particular problem to note is that when adjusting the guidance value for very short study
durations this can lead to very high guidance values which are not appropriate [...] To address this problem a
pragmatic approach is proposed. For studies with exposure durations shorter than 9 days (i.e 10% of the 90 days to
which the default general guidance value applies) the guidance value used should be no greater than 10 times the
default guidance value. For example, the effects in an oral range-finding study of 9 days or less should be compared
with a guidance value of 1000 mg/kg bw/day for STOT-RE Category 2. Expert judgement is needed for the
establishment of equivalent guidance values because one needs to know about the limitations of the applicability of the
proportionality”.
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Moreover, the two 2-week dose range-finding studies (Unpublished study report, 2010b and Unpublished study report,
1980a), do not follow an OECD guideline and are not GLP compliant. More weight is therefore given to available
studies that follow a guideline are GLP and with a 90-day exposure.

In the teratology study in rats (Unpublished study report, 1986) conducted according to EPA Health Effects Test
Guidelines 560/6-82-001 and GLP compliant, the exposure duration of animals to the substance is of 10 days during
pregnancy. The effective dose reported for neurotoxicity is 25 mg/kg bw/day. For an exposure duration of 10 days, the
guidance value of 100 mg/kg bw/day should be used, leading to STOT-RE Category 1. However, in these studies, the
exposure duration is very short, therefore they are less reliable than studies with 90-day exposure. These studies could
suggest that rats might be more sensitive to the substance than mice and also more sensitive during pregnancy than non-
gravid animal. However, this window of exposure is also included in the EOGRTS in which neurotoxicity signs
occurred at doses complying with a classification STOT RE 2.

Considering the criteria set in the CLP guidance, it is more appropriate to use subchronic toxicity studies to conclude on
the category for STOT RE classification. Adequate subchronic studies are available and all point to a classification as
STOT RE category 2.

Therefore, a classification of DPG as STOT RE category 2 is proposed with the target organ: nervous system.

10.10.3 Conclusion on classification and labelling for STOT RE
DPG warrants to be classified as STOT RE category 2, H373 (nervous system).

10.11 Aspiration hazard

Not assessed in this dossier.
11 EVALUATION OF ENVIRONMENTAL HAZARDS

11.1Rapid degradability of organic substances

Table 35: Summary of relevant information on rapid degradability

Method

Results

Remarks

Reference

According to OECD TG 111 (Hydrolysis as
function of pH)

Test substance : DPG

Purity: 99.4%

After 5 days at 50°C:

At pH 4: less than 10% hydrolysis,
equivalent to half-life greater than 1
year at 25°C.

At pH 7: less than 10% hydrolysis,
equivalent to half-life greater than 1
year at 25°C.

At pH 9: less than 10% hydrolysis,
equivalent to half-life greater than 1
year at 25°C.

After 7 days at 37°C:

At pH 1.2: no overall loss of test
item over the incubation period.

Under the physiologically relevant
condition of pH 1.2, 37.0 + 0.5°C,
the test item was determined to be
stable over the period of 7 days.

Reliability 1
GLP study
Please see

annex | for
more details

Unpublish
ed study
report,
2015a

Investigation of the hydrolytic properties of DPG
(0.3 g/L or 0.3 wt.% in water) in relation to the
pH value at 80°C.

At pH 35 no recognizable
hydrolysis of the original substance
took place over a period of 500

3 (not reliable)

GLP

Wohlfahrt
, R &
Niebergall
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Method Results Remarks Reference
hours. compliance , H. 1984a
Test material: DPG not specified
At pH 7: only 18.1% of DPG was
Purity: no data hydrolyzed after 1000 hours. Wohlfahrt
, R &
At pH 10.5: t1/2 was about 168 Niebergall
hours. , H. 1984b
1,3-diphenylurea and aniline were
identified as hydrolysis products by Wohlfahrt
IR and UV spectroscopy. , R &
Niebergall
1,3-diphenylurea was further , H. 1985
hydrolyzed to aniline in both the
acidic and alkaline environments. SIDS,
2002
Under the tested conditions, DPG is
stable in water.
OECD TG 301D (Ready Biodegradability: | % Degradation of test substance: Reliability 1 Unpublish
Closed Bottle Test) (OECD, 1992; EU, 1992; ed study
ISO test guideline, 1994) 86 after 14 days (%degradation O2 GLP report,
consumption) (based on ThOD- 2015b
Duration of test : 28 days NH3) Key study
Test substance : DPG 85 after 28 days (%degradation O2 Deviations
Purity: 99,4% consumption) (based on ThOD- | indicated in
NO3) the study
Initial concentration : 2 mg/L report :
Reference substance : Sodium acetate anhydrous | Over 60% biodegradation was
achieved in a period of 8 days | -ammonium
Inoculum: River water, nearest plant treating | immediately following the | chloride was

domestic wastewater biologically was 3 km
upstream.

attainment of 10% biodegradation.

omitted from
the medium to
prevent
oxygen
consumption
due to
nitrification
(omission
does not result
in nitrogen
limitation as
shown by the
biodegradatio
n of the
reference
compound)

-river water
instead of an
effluent
/extract
/mixture was
used as
inoculum.

Please see
annex | for
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Method Results Remarks Reference
more details
Equivalent to OECD TG 301D (Ready | Experimentl : Reliability: 3 Bayer,
Biodegradability: Closed Bottle Test) No degradation was observed within 1988
20 days at any concentration based | GLP SIDS,
Test duration: 28 days on measure of O2 consumption. compliance 2002
Test substance: DPG not specified
Experiment 2 :
Purity: no data Results based on % degradation | Deviations:
depending on time: adapted
Experiment 1: sludge in
Closed bottle test experiment 2
Non-adapted sludge Time (days)
Concentrations: 0.8, 2.4, 8.0, 24 mg/L DPG - No more
solutions Concentrati | 5 10120 information
Measured after 5, 10 and 20 days on (mg/L) on the origin
0.8 0 62 |74 of the
Experiment 2: inoculum
Closed hottle test 24 0 66 76
Adapted sludge (aerated for 14 d in contact with | g o 16 >LO | >LO
DPG) Q |Q
0.8, 2.4, 8.0, 24 mg/L DPG solutions
Measured after 5, 10 and 20 days 24 >LO | >LO | >LO
Q Q Q
>L.0OQ = all available oxygen used.
No measurement possible
75% of degradation after 28 days.
Degradation products were not
measured.
Equivalent to OECD TG 301 B (Ready | Experimentation repeated thrice: Reliability: 3 Unpublish
Biodegradability: CO2 Evolution Test) ed study
Q) GLP report,
Test duration: not clearly specified, probably 28 | DPG: 21 mg/L compliance 1979a
to 35 days ThOD: 71% not specified
Inoculum: Acclimated mixture of raw sewage, | (2) Deviations:
soil and activated sludge. DPG: 20 mg/L flasks  were
ThOD: 68% agitated
Test substance: DPG
3) No
Purity: no data DPG : 20 mg/L information
Test concentrations: 20-21 mg/L ThOD: 55% on the
acclimation
Mean : meaning.
ThOD : 65% According to
the study
No information on the ten-day time | author,
window significant
problems
reported with
the
acclimation of
the inoculum.
Biological degradation of DPG through micro- | DPG was degraded in the river water | Reliability 4 | Kondo et
organisms originated from river or seawater of | by 18% and in the seawater by 9% [ (Study poorly | al. (1988)
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Method Results Remarks Reference
uncontaminated area (COD < 3 ppm). and consequently considered by the | documented)
authors of the study as sparingly to
No guideline followed moderately degradable. Not applicable
for CLP
GLP compliance not specified purposes
Test substance: DPG
Purity: no data
Test concentration: 5 ml 0.2% peptone solution
(pH 7; set in seawater with 3% NaCl) mixed
with 4.9 ml river or sea water as micro-
organisms source and 0.1 ml of a presumably
aqueous DPG solution (dissolved in water,
acetone or DMSO; final concentration 20 mg
DPGI/L).
Solution incubated for 3 days in the dark at 30°C
Elimination determined by analyzing the
substance concentration at defined time
intervals; the growth of the micro-organisms was
determined by the increase of turbidity (optical
density at 610 nm).
OECD Guideline 301 C (Ready | No degradation after 14 days (O2 | Reliability: 4 | MITI,
Biodegradability: Modified MITI Test (1)) consumption) (Secondary 1981
literature, no | Cited by
Sludge concentration: 30 mg/L non-adapted information SIDS,
activated sludge on test | 2002
conditions)
Test substance: DPG
Purity: no data on purity
Substance concentration: 100 mg/L
Test duration: 28 days
Equivalent to EU Method C.5 (Degradation: BOD5: 2.3 % (referred to TOD); no | Reliability : 4 | Wilson et
Biochemical Oxygen Demand (BOD)) further information available (Secondary al. (1960)
literature, no | Cited by
Not GLP information SIDS,
on test | 2002
Test substance : DPG conditions)
No data on purity
Protocol equivalent to OECD TG 309 Primary  degradation (parental | Reliability 3 Unpublish
substance) complete within 14 days. ed study
GLP compliance not specified report,
% Degradation of test substance: No 1980b
Test substance: DPG mineralisation
3 after 3 days was
No data on purity determined in
78 after 7 days this study
Substance concentration: 1 mg/L
100 after 14 days No
Duration of test: 14 days information
on

Sterile control with autoclaved river water.

degradation
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Method Results Remarks Reference
Positive control of 4 ml of 2 mg/ml quinoline int products

o buffered river water.

Incubation temperature: 21-25°C. Concentration

tested too high
in comparison
to the
recommendati
ons set in
OECD TG
309, thus not
possible to use
the results to
estimate  the
first order
degradation
constant and
half-life.

Not applicable
for CLP
criteria

(Q)SAR Half Life: = 0.125 days, 1.504 hours | 2 (reliable [ US EPA
with (2009a)
Test material : DPG restrictions)

weight of
evidence

11.1.1  Ready biodegradability

The biodegradation potential of 1,3-diphenylguanidine was studied in accordance of OECD TG 301D (Ready
Biodegradability: Closed Bottle Test) in a study that is GLP compliant (Unpublished study report, 2015b). The validity
criteria were met and this study is considered as a key study. The test concentration of DPG was 2 mg/L.
Microorganisms present in river water were exposed to DPG under aerobic conditions for a period of at least 28 days.
The nearest plant treating domestic wastewater biologically was 3 km upstream. Sodium acetate anhydrous was used as
the reference substance. The percentage of degradation of DPG was calculated with the theoretical oxygen demand
(ThODnhs3). The biodegradation of DPG was over 60% after 8 days and 85% after 28 days. The test substance therefore
fulfilled the 10-day time window criterion for ready biodegradable substances. Moreover, a complete recovery of 1,3-
diphenylguanidine-nitrogen as nitrate-nitrogen demonstrates ultimate biodegradation of the test substance. Hence, the
study demonstrates that DPG is readily biodegradable.

Other studies are available but are of lower reliability or were not considered acceptable due to missing information on
the reporting. The study reports were not accessible and not enough details on the studies were provided in the
secondary reports mentioning these studies. These studies are described below:

In a study equivalent to OECD TG 301D, two experiments were conducted with concentrations of 0.8, 2.4, 8 and 24
mg/L of DPG (Bayer, 1988, SIDS, 2002). BOD (Biological oxygen demand) was measured after 5, 10 and 20 days. In
the first experiment, non-adapted sludge (activated sludge, domestic) was used as inoculums. No degradation was
observed within 20 days at any concentration. The second experiment was conducted with adapted activated sludge
(domestic) as inoculums. The sludge was adapted by combining inoculums with DPG and aerating for 14 days. After 5
days, no degradation was observed at 0.8 or 2.4 mg/L. At 8 mg/L, 16% degradation was obtained. Within 10 days, DPG
at concentrations of 0.8 and 2.4 mg/L was degraded by 62 and 66% respectively, and within 20 days by 74 and 76%,
respectively. According to these results, DPG should be considered as not readily biodegradable, but ready
biodegradable in presence of adapted inoculum.
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A study conducted according to a protocol similar to OECD TG 301 B (Ready Biodegradability: CO2 Evolution
Test) was available (Unpublished study report, 1979a). In this study, an acclimated inoculum composed of a mixture of
raw sewage, soil and activated sludge was used. The meaning of acclimated inoculum is not detailed in the report.
There is no information whether this term refers to an acclimation to the experimental conditions or an adaptation to the
test substance. The test concentrations of DPG were 20-21 mg/L and the flasks were agitated during the test. It should
be noted that the test duration is not clearly indicated in the study but is probably of 28 or 35 days. The test was
repeated thrice. The percentage of degradation of DPG was measured by CO; production. The mean level of
biodegradation was 65% and the maximum 71%. Moreover, for some of test conditions, especially those where
significant biodegradation of DPG occurs, significant problems were encountered in the pre-acclimation of the bacterial
inoculum. It revealed excessive background organic carbon levels in some of the test media. As a consequence, a
significant unknown carbon source would also contribute to the CO, production during the test. As a result, CO;
evolution during the test could not be only due to the test item degradation. Nonetheless according to these results, DPG
should be considered as biodegradable in presence of adapted inoculum.

Kondo et al. (1988) investigated the biological degradation of DPG through micro-organisms originated from river or
seawater of uncontaminated area (COD < 3ppm). The test solution was composed of 5mL 0.2% peptone solution (pH 7;
set in seawater with 3% NaCl) mixed with 4.9 mL river or sea water as micro-organisms source and 0.1 mL of a
aqueous DPG solution (dissolved in water, acetone or DMSO; final concentration 20 mg DPG/L). The test solution was
incubated for 3 days in the dark at 30°C and the elimination was determined by analyzing the substance concentration at
defined time intervals. The growth of the micro-organisms was determined by the increase in turbidity (optical density
at 610 nm). DPG was degraded in the river water by 18% and in the seawater by 9% after 3 days. The authors of the
publication concluded the test substance as sparingly to moderately degradable. However, the short duration of the test
(only 3 days) should be noted, that renders the study not similar to ready tests nor simulation tests. In addition, the study
is poorly reported and no guideline was followed. Therefore, this study cannot be used for classification purposes, but it
does provide information that a (bio)degradation was observed after 3 days under environmental conditions.

An OECD Guideline 301 C (Ready Biodegradability: Modified MITI Test (I)) was available (MITI, 1981). The test
substance was tested at a concentration of 100 mg/L. Biodegradation was assessed based on the measure of O,
consumption. No degradation was observed with a non-adapted activated sludge within 28 days. Nevertheless, it should
be noted the poor reliability of this study due to the lack of available information that do not allow to assess the test
validity.

Overall, the key study conducted according to OECD TG 301D demonstrates that 85% of DPG was biodegraded at day
28, and over 60% biodegradation was achieved after approximately 10 days (Unpublished study report, 2015). The 10-
day time window criterion for ready biodegradable substances is therefore fulfilled. Moreover, considering the low
quality of the data of other studies available compared with the good quality of the recent study, it can be concluded that
DPG is readily biodegradable.

11.1.2 BODs/COD

One study conducted according to a protocol equivalent to EU Method C.5 (Degradation: Biochemical Oxygen
Demand) is available but was judged not reliable for classification assessment (Wilson et al. (1960), SIDS, 2002). In
this study, the BOD5 was established at 2.3 %.

11.1.3  Hydrolysis

Hydrolysis was tested according to the OECD TG 111 for different pH-values (4, 7 and 9) at 50 °C for 5 days and at
37°C for 7 days at pH 1.2 (Unpublished study report, 2015a). The study is GLP compliant. No hydrolysis took place at
50°C at pH 4, 7 and 9 and neither at 37°C at pH 1.2, indicating that DPG is hydrolytically stable in water at
environmental pH. The estimated half-life of the substance is greater than one year at 25°C at pH 4, 7 and 9. No
degradation product has been investigated in this study.

Other supportive studies (Wohlfahrt, R. & Niebergall, H.1984 and 1985), investigated the hydrolytic properties of DPG
(0.3 g/L or 0.3 wt. % in water) in relation to the pH value at high temperature (80°C). In an acidic environment (pH 3.5)
no recognizable hydrolysis of the original substance took place over a period of 500 hours. In the neutral range (pH 7)
only 18.1% of DPG was hydrolyzed after 1000 hours. In the alkaline range (pH 10.5) the half-life was about 168 hours.
1,3-diphenylurea and aniline were identified as hydrolysis products by IR and UV spectroscopy. 1,3-diphenylurea was
further hydrolyzed to aniline in both the acidic and alkaline environments. These additional studies do not investigate
the potential hydrolysis of DPG under environmental conditions and therefore cannot be used for classification purpose.
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11.1.4  Other convincing scientific evidence

11.1.4.1 Field investigations and monitoring data (if relevant for C&L)

No data available.

11.1.4.2 Inherent and enhanced ready biodegradability tests

No data available.

11.1.43  Water, water-sediment and soil degradation data (including simulation studies)

One study of low reliability is available (Unpublished study report, 1980b). The primary degradation of DPG at a
concentration of 1 mg/L in filtered river water was assessed in a study conducted with a protocol equivalent to OECD
TG 309. However, the test concentration (1 mg/L) exceed the maximum test concentration mentioned in the guideline
(0.1 mg/L). A sterile control of autoclaved river water was used. A biodegradability test control composed of quinoline
into the buffered river water was used. Only primary degradation of DPG is measured by HPLC-UV method.

The study showed a total loss of the parent substance within 14 days of exposure to non-adapted river water at pH 7.5.
After a lag period of several days, DPG was degraded at first week of incubation and disappeared within 2 weeks. The
sterile control was not degraded during this period. Quinoline was not degraded in 3 days but disappeared within a
week. Identification of potential degradation products and estimation of ultimate biodegradation of DPG were not
performed.

11.1.4.4 Photochemical degradation

Based on the data on photochemical degradation in the air obtained by QSAR, DPG is considered to rapidly degrade in
the atmosphere via photo oxidation process.

11.2Environmental transformation of metals or inorganic metals compounds
Not applicable.

11.3Environmental fate and other relevant information

A calculation method was proposed by France (as eMSCA) during the substance evaluation, for the Henry’s law
constant using the values of water solubility 325 mg/L, the vapour pressure of 3.7 x 10"%° Pa and molecular mass of
211.2, g/mol which gives a value of 2.4 x 101° Pa.m®.mol-1 (Anses, 2020). This value indicates an extremely low
volatility in aqueous solvent.

An OECD TG 106 (Adsorption-Desorption using a batch equilibrium method) study was conducted on 5 soils with
different physico-chemical characteristics. Log Koc ranged from 2.5 to 3.13, indicating that DPG does not bind strongly
on soil (Unpublished study report, 2015c).

11.4Bioaccumulation
Table 36: Summary of relevant information on bioaccumulation

Method Results Remarks Reference
Log Kow 2.89 Reliability 2 (reliable with | Epi Suite
restrictions) KOWWIN

QSAR Epi Suite

Log Kow (OECD TG 107) Log Kow =2.42 at pH11 Reliability 3 (not | Unpublished
applicable to CLP criteria) | study report, 2012

Method not adapted for
ionised or/fand surface
active substance
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Method Results Remarks Reference
pH not representative of
environmental pH

OECD TG 117 Log Kow > 6.2 at pH 9.3 Reliability : 3 Unpublished

log Kow =4 at pH 7.01

Method not adapted for
ionised or/and surface
active substance

study report, 2010

QSAR EPI Suite

Log BCF =1.577

BCF = 37.73 L/kg wet wt
(regression-based estimate)

Biotransformation  half-life =
0.068 days (normalized to 10 g
fish)

Log BAF = 1.316 BAF = 20.69
L/kg wet-wt (Arnot-Gobas upper
trophic)

Reliability 2 (reliable with
restrictions)

BCFwin Program

OECD 305 C
(Bioaccumulation: Test for
the Degree of

Bioconcentration in Fish)

Cyprinus carpio
(freshwater)

Exposure: aqueous
flow-through system
Test substance : DPG
Purity: no data
Exposure : 42 days

Exposure concentrations : 0.1
and 0.01 mg/L

Total uptake duration: 42 days

BCF determined as below the
limit of detection.

BCF < 2 for a exposure
concentration of 0.1 mg/L

BCF < 20 for a exposure
concentration of 0.01 mg/L

Reliability 4  (secondary
literature, no sufficient
information for
assessment)

GLP  compliance  not
specified

No information on
concentrations being
nominal or measured
Study poorly documented

MITI, 1992cited
by SIDS, 2002

1141

Estimated bioaccumulation

A Bioconcentration Factor was estimated to be 37.73 L/kg wet wt by the BCFBAF software using the Arnot-Gobas
method. The BCF is therefore considered low but this method model estimates steady-state BCF (L/kg) values for non-
ionic organic chemicals. However, the BCF estimated is far below the cut-off of 500 indicated in the CLP guidance

(2017).

11.4.2

Measured partition coefficient and bioaccumulation test data

Several values of Kow are available. According to CLP guidance (2017), generally, the highest valid value should take

precedence.
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However, DPG is considered as a slightly surface-active substance. Besides, its pKa was established to be 10.1 at 20°C
by potentiometric method (Anses, 2020). Consequently, at an environmental pH (5-9), the substance is in cationic form
and thus has a very high affinity for organic matter and other matrix having a high cation exchange capacity.

It is mentioned in the CLP guidance (2017) that “for substances like strong acids and bases, substances which react
with the eluent, or surface-active substances, a QSAR estimated value of Kow or an estimate based on individual n-
octanol and water solubilities should be provided instead of an analytical determination of Kow. Measurements should
be taken on ionisable substances in their non-ionised form (free acid or free base) only by using an appropriate buffer
with pH below pK for free acid or above the pK for free base”.

In the study conducted according to OECD TG 107, the pH used was 11 which follows the guideline as this value is a
unit above the pKa of the substance. However, the OECD 107 method for the determination of partition coefficient is
not adapted for surface active substance.

Regarding the study conducted according to OECD TG 117, as stated in the CLP guidance, this method is not adapted
for surface active substance. Moreover, the pH used, 9.3 and 7.1, were below the pKa of the substance and thus the test
is not compliant with the guideline.

On the basis of these data, the QSAR estimated value should be selected for classification. The log Kow was estimated
using KOWWIN v1.68., a predictive model of EPI Suite. DPG has a molecular weight of 211.27 g/mol which is within
the training set molecular weights (18.02-719.02 g/mol) and the validation molecular weights (27.03-991.15 g/mol).
Log Kow estimated by KOWWIN is 2.89. This value is below the cut-off of 4 indicated in the CLP guidance (2017).

In a study conducted according to OECD TG 305 (Bioaccumulation: Test for the Degree of Bioconcentration in Fish),
freshwater fish Cyprinus carpio were exposed for 6 weeks in a flow-through system to concentrations of 0.1 or 0.01
mg/L of DPG. The study is reported by SIDS (2002). There is no data regarding the GLP compliance or purity and there
is few data to assess the validity and the reliability of the results. The BCF was estimated < 2 and < 20 at exposure

concentration of 0.1 and 0.01 mg/L, respectively. This study is used as a supportive data, as there is not sufficient
available information to assess the reliability of these results.

Overall, based on available data, it can be concluded that DPG is not expected to bioaccumulate in aquatic organisms.

11.5 Acute aquatic hazard

Table 37: Summary of relevant information on acute aquatic toxicity
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Method Species Test Results Remarks Reference
material
Examination of water and wastewater and | Lepomis DPG LC50 (96 h): 9.6 Reliability 2 | Unpublished
acute toxicity tests with fish US EPA macrochirus mg/L based on: (reliable study report,
Ecological Research series 660/3-75009 Purity: > mortality (95% Cl: | with 1979b
99% 7.4 -12 mg/L) restrictions)
GLP
. No detail on
Static analytical
. . methods
Concentrations (nominal) : 0, 7.5, 14, 24,
42,75 mg/L Please see
. annex | for
10 fish per vessel more details
1 replicate by concentration
Mean length: 29.9 mm
Mean weight: 0.72 ¢
Temperature: 22°C (z 1.0°C)
pH 8.2
Standard substance (positive control) :
antimycin A
Examination of Water and Wastewater Pimephales | DPG LC50 (96 h): 4.2 Reliability 2 | Unpublished
and acute toxicity tests with fish promelas _ mg/L based on: (reliable study report,
Purity: mortality (95% CI: | with 1979c
99% active | 3.2-5.6 I
US EPA Ecological Research series ingredient ) restriction)

660/3-75009
GLP

Static

Concentrations (nominal) : 0, 1, 5.6, 10
mg/L

10 fish per vessel
1 replicate by concentration

Mean length: 23.3 mm
Mean weight : 0.20 g

Temperature : 22°C (£ 1.0°C)
pH 8.2

Standard substance (positive control) :
antimycin A

No detail on
analytical
methods

Please see
annex | for
more details
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Method Species Test Results Remarks Reference
material
Examination of Water and Wastewater Oncorhynch | DPG LC50 (96 h): 11 Reliability 2 | Unpublished
and acute toxicity tests with fish us mykiss mg/L based on: (reliable study report,
(previous Purity: > mortality (95% Cl: | with 1979d
. 0 -
US EPA Ecological Research series S‘;?ghgﬁl)mo 99% 9.2-13mg/l) restrictions)
660/3-75009 No detail on
analytical
GLP methods
. Please see
Static annex | for
more details
Concentrations (nominal)
0, 3.2, 5.6, 10, 18, 32 mg/Il
10 fish per vessel
1 replicate by concentration
Mean length: 29.3 mm
Mean weight : 0.26 g
Temperature : 12°C (£ 1.0°C)
pH 8.2
Standard substance (positive control) :
antimycin A
Acute toxicity test in fish Oryzias DPG LC50 (48h) = 10 Reliability 4 | MITI (1992)
latipes mg/L (not
Japanese Industrial Standard test (JIS K sufficient Cited by
0102 -1986 -71) Purity: no information | SIDS, 2002
data for
Static or semi-static assessment
and test
duration not
adapted for
classification
criteria)
Examination of Water and Wastewater Daphnia DPG LC50 (48 h): 17 Reliability 2 | Unpublished
and acute toxicity tests with fish Magna mg/L, based on (reliable study report,
Purity: > icti
US EPA Ecological Research series 99%y restrictions)

660/3-75009
GLP
Static

Concentrations (nominal) 0, 3.2, 5.6, 10,
18, 32 mg/L

10 daphnia per concentration level

2 replicates by concentration

No detail on
analytical
methods

Please see
annex | for
more details
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Method Species Test Results Remarks Reference
material
Temperature : 20°C (x1°C) pH 7.8
Acute toxicity test in aquatic invertebrates | Daphnia DPG EC50 (24 h): 62.4 Reliability 3 Unpublished
Magna . (measurement (not reliable) | Study report,
Method: UBA-Verfahrensvorschlag Purity: (geometric mean) 1984
"Besti : L 73.8% g Cited by
estimmung der Schwimmunfaehigkeit based on mobilit SIDS. 2002
beimWasserfloh "Daphnia magna" (ECO, y '
EC50, EC100; statisches System)
(May,1984) EC50 (24 h): 73.6
mg/L based on
GLP mobility
Static ECO : 22 mg/L
concentrations (nominal): 0, 1.4, 2.8, 5.5,
11, 22, 44, 88, 177 mg/L EC100: 177 mg/L
Temperature : 20.5-20.9°C
pH 7.8-8.3
Acute toxicity test in algae Raphidocelis | DPG ErC50 (96 h): 1.4 | Reliability 2 | Unpublished
subcapitata — 1.7 mg/L based | (reliable study report
revious with 1979f
Static method US EPA, 1971, Algae assay r(1r;me5' Purity: on growth (no. of restrictions) ( )
. : y: cells or chlorophyll
procedure : bottle test Pseudokirch | No data a)
cuboapitata Please see
eLP Selenzfstrurr; NOEC (96 h): 0.3 annex | for
. capricornutu mg/L based on more details
Static m) growth (no. of cells
or chlorophyll a)
Concentrations (nominal) : 0, 0.3, 0.6, 1.0,
3.2,5.6 mg/l
Temperature : reported as 24 +/-1°C (no
measurements)
pH 7.3-7.6
Initial cell density: 20 000 cells/ml
[llumination approximately 3800 lux
3 replicates per concentration
Acute toxicity test in algae Scenedesmus | DPG EC50 (72 h): 2.6 Reliability 2 | ynpublished
subspicatus _ mg/L based on (reliable study report,
o .| Purity: no ) with 1990a
Method: other: cell multiplication (new name: data biomass restrictions)
inhibition test according to DIN 38412, Desmodesm GDCh-
part 9 us _ Advisory
subspicatus) ErCS0 (72 h): 7.5 Please see Committee on
mg/L based on annex | for -
GLP growth rate more details EX|st||.1g
Chemicals of
Static _ Environmental
EC10 (72 h): 0.013 Relevance,
mg/L based on BUA (1992)

Concentration (nominal) : 0, 0.01, 0.032,

biomass
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Method Species Test Results Remarks Reference

material

0.1,0.32, 1.0, 3.2, 10, 32, 100 mg/L Cited in SIDS,

ErC10 (72 h): 2.1 2002

mg/L based on
growth rate

GDCh: German Chemical Society

Regarding acute toxicity, in all the studies available for each trophic level, concentrations are expressed in nominal
concentrations and no measurement were made. However, in a study compliant with OECD TG 210 (Fish, Early-life
Stage Toxicity Test) presented in the section 11.6.1, the concentration of the substance was monitored. The measured
concentration was between 80 and 100% of the nominal concentration. Based on these results, the substance is expected
to be stable on a minimum of 3 days. The substance is soluble in water (475 mg/L at pH 7 and 325 mg/L at pH 11). The
substance was tested at concentrations below the water solubility and presents a low hydrophobicity potential (log Kow
of 2.89, log Koc of 2.5 to 3.13).

Thus, it seems reasonable to use nominal concentrations to assess the substance for the purpose of classification for
acute aquatic toxicity.

11.5.1  Acute (short-term) toxicity to fish
5 studies assessing the acute toxicity of DPG in 4 species of fish are available.

A study conducted in the fish species Lepomis macrochirus according to the guidelines US EPA Ecological Research
series 660/3-75009 and standard methods for examination of Water and Wastewater and method of acute toxicity tests
with fish, macroinvertebrate and amphibians, in static conditions, is available (Unpublished study report, 1979b). The
study is GLP compliant. After 96h of exposure, the LC50 was 9.6 mg/L (IC95% = 7.4 — 12 mg/L; nominal
concentration).

A study conducted in the fish species Pimephales promelas according to the guidelines US EPA Ecological Research
series 660/3-75009 and standard methods for examination of Water and Wastewater and method of acute toxicity tests
with fish, macroinvertebrate and amphibians, in static conditions, is available (Unpublished study report, 1979c). The
study is GLP compliant. After 96h of exposure, the LC50 was 4.2 mg/L (1C95% = 3.2 - 5.6 mg/L; nominal
concentration).

A study conducted in the fish species Oncorhynchus mykiss (previous name: Salmo gairdneri) according to the
guidelines US EPA Ecological Research series 660/3-75009 and standard methods for examination of Water and
Wastewater and method of acute toxicity tests with fish, macroinvertebrate and amphibians, in static conditions, is
available (Unpublished study report, 1979d). The study is GLP compliant. After 96h of exposure, the LC50 was 11
mg/L (IC95% = 9.2 — 13 mg/L; nominal concentration).

One other study available was of lower quality and was not considered acceptable due to missing information. The
acute toxicity of DPG was assessed in the fish species Oryzia latipes according to the Japanese Industrial Standard test
JIS K 0102-1986-71 in static or semi-static conditions (MITI (1992)). After 48h of exposure, the LC50 was 10 mg/L.

Overall, based on the data available, the most sensitive fish species to DPG is Pimephales promelas. The lower LC50,
96h is 4.2 mg/L.

11.5.2  Acute (short-term) toxicity to aquatic invertebrates
2 studies assessed the short term toxicity of DPG to aquatic invertebrates.

The acute toxicity of DPG was assessed in Daphnia magna according to the guidelines US EPA Ecological Research
series 660/3-75009 and standard methods for examination of Water and Wastewater and method of acute toxicity tests
with fish, macroinvertebrate and amphibians, in static conditions (Unpublished study report, 1979e). After 48h of
exposure, the EC50 was 17 mg/L based on mortality (IC95% = 14 — 21 mg/L; nominal concentration). This study is
considered as the key study for classification.

Another study was available and assessed the acute toxicity of DPG on Daphnia magna in static conditions according to
the guideline UBA-Verfahrensvorschlag "Bestimmung der Schwimmunfaehigkeit beimWasserfloh "Daphnia magna"
(ECO0, EC50, EC100; statisches System) (May, 1984) (Unpublished study report, 1984; cited by the SIDS 2002). After
24h of exposure, the EC50 was 73.6 mg/L based on mobility (IC95% = 61.4 - 88.4 mg/L). It should be noted that the
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result of reference substance potassium dichromate shows that strain of Daphnia magna used for performing the test is
not sensitive enough. A low purity of the test substance was also identified as a limit of this study.

According to these data, EC50, 48h is considered to be 17 mg/L (nominal concentration) for aquatic invertebrates.

11.5.3  Acute (short-term) toxicity to algae or other aquatic plants

2 studies assessed the toxicity of DPG to algae.

The toxicity of DPG on the algae Pseudokirchnerella subcapitata was assessed in static conditions according to EPA
guideline (Static method US EPA, 1971, Algae assay procedure: bottle test) (unpublished study report, 1979¢). After
96h of exposure, the ErC50 was 1.4-1.7 mg/L (nominal concentration).

The SIDS (2002) cited an unpublished study (unpublished study report, 1990) that assessed in GLP compliance the
toxicity of DPG on the algae Scenedesus subspicatus according to guideline cell multiplication inhibition test, DIN
38412, part 9. After 72h of exposure, the ErC50 and ErC10 were 7.5 mg/L (nominal concentration), and 2.1 mg/L
(nominal concentration) respectively based on the growth rate.

According to studies results, the lowest EC50 is 1.4 mg/L. The algae Pseudokirchnerella subcapitata is the most
sensitive species tested.

11.5.4  Acute (short-term) toxicity to other aquatic organisms

There are no tests for other aquatic organisms available.

11.6 Long-term aquatic hazard
Table 38: Summary of relevant information on chronic aquatic toxicity

Method Species Test material Results Remarks Reference
OECD Guideline Pimephales | DPG Based on number hatched: Reliability | Unpublished
210 (Fish, Early-life promelas E\IOEC (’i%4d): 1.3 mg/L) 01 ;t(;]fi/ report,

. nominal concentration
Stage Toxicity Test) Purity: Please see
GLP 99.14% Based on larval mortality: annex | for
NOEC (34d): 1.3 mg/L more
Semi-static (nominal concentration) details

Based on weight: NOEC
(34d): 1.3 mg/L (nominal
concentration)

Temperature: 25°C

pH: 7.4-8.5 (min-

max) Based on length: NOEC (34d):

1.3 mg/L (nominal

Concentration .
concentration)

(nominal) : 0; 0.041;
0.13;0.41;1.3;4.1

mg/L
Test on embryo and
larvae
OECD Guideline 202 | Daphnia DPG NOEC (21 d): 0.6 mg/L based | Reliability | Unpublished
part 2 (Daphnia magna on reproduction 2 study report,
magna Reproduction Purity: no data (reliable 1990b
Test) LOEC (21 d): 1.9 mg/L based | with
on reproduction restrictions | Cited by

GLP ) SIDS, 2002
Semi-static

Please see
Temperature : 19.7- annex | for
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Method Species Test material Results Remarks Reference
218°C more
details
pH:7.7-8.8
Concentrations not
indicated (probably
up to 60 mg/L,
nominal)
Static method US Raphidocelis | DPG EC50 (96 h): 1.4 — 1.7 mg/L | Reliability | Unpublished
EPA, 1971, Algae subcapitata ) based on growth (no. of cells | :2 study report
assay procedure : (previous Purity: no or chlorophyll a) (reliable (1979f)
bottle test names: data W'tth_ "
ngilé(ljloa kirch NOEC (96 h) estimated by the ;es rictions
GLP subcapitata DS as 0.3 mg/L based on
Selenastrun; growth (no. of cells or
Static capricornutu chlorophyll a) (not defined Please see
m) from study report as the annex | for
) statistics are not presented) more
Concentrations details
(nominal) : 0, 0.3,
0.6,1.0,3.2,56
mg/L
Temperature :
reported as 24 +/-1°C
(no measurements)
pH 7.3-7.6
Initial cell density:
20 000 cells/mL
Illumination
approximately 3800
lux
3 replicates per
concentration
Method: other: cell Scenedesmus | DPG EC50 (72 h): 2.6 mg/L based | Reliability | ynpublished
multiplication subspicatus | Purity: no data | on biomass 2 study report,
inhibition test (new name: (r?tlr']able 1990a
according to DIN Desmodesm EC50 (72 h): 7.5 ma/L based | o GDCh-
38412, part 9 us o groS/vth rzaxte g ;estrlctlons Advisory
subspicatus) Committee
GLP EC10 (72 h): 0.013 mg/L on
_ based on biomass Existing
Static Chemicals
_ EC10 (72 h): 2.1 mg/L based of
Concentrations on growth rate Environment
(nominal) : 0, 0.01, al
0.032,0.1,0.32,1.0, Relevance,
3.2, 10, 32, 100 mg/L BUA (1992)
Cited in
SIDS, 2002
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11.6.1  Chronic toxicity to fish

One reliable study assessed the long term toxicity of DPG to embryo and fish larvae according to OECD TG 210 (Fish,
Early-life Stage Toxicity Test) (Unpublished study report, 2014). The study is GLP compliant.

Pimephales promelas embryos and larvae were exposed to five concentrations of DPG (0 ; 0.041;0.13;0.41;1.3;4.1
mg/L) for 34 days in semi-static conditions. The concentrations of the test substance were monitored for the 1.3 mg/L
concentration group. The measured concentrations ranged from 80 to 100% of the nominal concentrations. However,
the analysis of the fresh media at day 0 and of the old media at day 2 for the concentration of 1.3 mg/L, showed a
concentration of 2.2 mg/L which was considered as anomalous and possibly due to a dilution error on day 0. As no
toxicity was observed in this test group, it was not considered to impact the integrity of the results. Hatching and larval
mortality rates, larval length and larval weight were recorded. All fish were considered dead at day 9 with the
concentration of 4.1 mg/L. No statistically significant difference with the control group was found up to 1.3 mg/L for
the four analysed variables. Therefore, the NOEC was considered to be 1.3 mg/L.

11.6.2  Chronic toxicity to aquatic invertebrates

One study assessed the long term toxicity of DPG to aquatic invertebrates according to the OECD TG 202 part 2
(unpublished study report, 1990; cited by SIDS, 2002). The study is GLP compliant. Daphnia magna were exposed to
DPG in semi-static conditions for 21 days. The concentrations are not clearly indicated but are probably up to 60 mg/L
(nominal concentrations). DPG concentration was monitored by HPLC analysis. Results are presented for the
concentrations of 0.6 and 1.9 mg/L. At the nominal concentration of 0.6 mg/l, the measured concentration was between
0.5 and 0.58 mg/L. At the nominal concentration of 1.9 mg/L, the measured concentration was between 1.7 and 1.8
mg/L. Consequently, it is possible to use the nominal concentrations.

Regarding the results, no adult mortality was observed up to 1.9 mg/L. At concentrations of 0.6 and 1.9 mg/L, a
decrease of reproduction rate by 4.1 and 19.8 %, respectively, was observed. All adults died within7
days from 6 mg/L onwards. The NOEC and LOEC were 0.6 mg/L (nominal), and 1.9 mg/L (nominal) respectively,
based on reproduction.

11.6.3  Chronic toxicity to algae or other aquatic plants
Two studies assessed the toxicity of DPG to algae.

The toxicity of DPG on the algae Pseudokirchnerella subcapitata was assessed in static conditions according to EPA
guideline (Static method US EPA, 1971, Algae assay procedure: bottle test) (unpublished study report, 1979¢). The
results of the test were reported as 24, 48, 72 and 96 hour ECsg, as the concentration of the test material estimated to
cause a 50% decrease of in vivo chlorophyll a in exposed cultures as compared to the control at specified times. Cell
numbers in exposed and control cultures were also determined after 96 hours of exposure. A 96 hour ECso was also
calculated as the concentration of the test material estimated to cause a 50% decrease of cell numbers in exposed
cultures as compared to the control. The concentrations were expressed as nominal concentrations and no measurement
were made.

In the OECD TG 210 study (Fish, Early-life Stage Toxicity Test) presented above, the concentration of the substance
was monitored. The measured concentration was between 80 and 100% of the nominal concentration. Based on these
results, the substance is expected to be stable on a minimum of 3 days. Moreover, the substance is soluble in water
(475mg/L at pH 7). The substance was tested at concentrations below the water solubility and present a low
hydrophobicity potential (log Kow of 2.89, log Koc of 2.5 to 3.13). Based on these considerations, the concentration is
not expected to change during an exposure period of 96h. Thus, it seems reasonable to use nominal concentrations in
this study.

After 96h of exposure, the ErC50 was 1.4-1.7 mg/L (based on chlorophyll a and cell number decreases). The NOEC
was not defined. It is indicated that a statistical analysis (student’s t-test) was performed in this study. However, the
statistical significance of the results is not provided. The results are provided in the table below:

Table 39: Results of a 96h exposure of Raphidocelis subcapitata (previous names: Pseudokirchneriella
subcapitata, Selenastrum capricornutum) to DPG.

Nominal
concentration pH Percentage change
(mg/L)
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Chlorophyll a Cell number
Oh 96h 24h 48h 72h 96h 96h
Control 7.4 7.6 - - - - -
Solvert 7.4 76 4 +3 0 +4 )l
0.3 7.4 7.6 +6 -5 -10 -11 -4
0.6 7.4 7.6 +4 -26 -31 -36 -31
1 7.4 7.5 +2 -31 -46 -57 -57
3.2 7.4 7.4 -6 -47 -56 -62 -65
5.6 7.4 7.3 -10 -55 -69 -81 -75

Based on the results, is it considered that the LOEC is included between 0.3 and 0.6 mg/L. Therefore the NOEC is < 0.3
mg/L.The SIDS (2002) cited an unpublished study (unpublished study report, 1990) that assessed, in GLP compliance,
the toxicity of DPG on the algae Scenedesus subspicatus according to the guideline cell multiplication inhibition test,
DIN 38412, part 9. After 72h of exposure, the ErC50 and ErC10 were 7.5 mg/L (nominal concentration), and 2.1 mg/L
(nominal concentration) respectively based on the growth rate. An EC10 (72 h) of 0.013 mg/L based on biomass was
established. It is indicated in the SIDS evaluation: “the concentration effect curve for biomass was sigmoid in shape,
flattening out from 1 mg/l DPG and lower resulting in an abnormally low determination of EbC10. Examination of the
log cell number against time leads to the conclusion that significant reduction in cell number compared to the control
does not occur below 1 mg/l. Indeed, linear extrapolation of the concentration effect graph for biomass leads to a NOEC
of 0.3 mg/l instead of 0.013 mg/l for the S. subspicatus study.”

However, based on the graphs available, uncertainties remain on the appropriate conclusion for biomass.
The graphs are presented below:

Figure 2: concentration effect curve for biomass

83 AR Ae

Wizhrichin Imﬂsmr-

+ u.u*} Sc:_weahaa L s ji.u

,PQ,Q_,;J-:; Hn T r:!

S L ~ 101

e - I ot na I o 3 H ag o % i 2 o BT



CLH REPORT FOR 1,3-DIPHENYLGUANIDINE

Figure 3: concentration effect curve for cell number
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The DS agrees with the conclusions of the SIDS. It should be noted that the NOEC of 0.3 mg/L determined by the SIDS
is consistent with the NOEC estimated in the study conducted on Pseudokirchnerella subcapitata described above.
Therefore, considering the overall information, the DS considered a NOEC of 0.3 mg/L for algae or other aquatic plants
based on data on Raphidocelis subcapitata.

11.6.4  Chronic toxicity to other aquatic organisms

There are no tests for other aquatic organisms available.
11.7Comparison with the CLP criteria
11.7.1  Acute aquatic hazard

CLP criteria for 1,3-diphenylguanidine Conclusion
classification as Acute

Tox. 1

96 hr LC50 (for fish) < 1 | Fish: Pimephales promelas No classification

mg/L and/or 96 hr LC50 = 4.2 mg/L
(nominal)

Acute toxicity data
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11.7.2

48 hr  EC50 (for
crustacea) < 1 mg/L and/or

Invertebrates: Daphnia
magna

48 hr EC50 = 17 mg/L
(nominal)

72 or 96 hr ErC50 (for
algae or other aquatic
plants) <1 mg/L.

Algae: Pseudokirchnerella
subcapitata

96 hr EC50=1.4 - 1.7 mg/L

(nominal)

No classification

No classification

Long-term aquatic hazard (including bioaccumulation potential and degradation)

Classification for long-term aquatic hazard takes into account acute aquatic toxicity and environmental fate data as
degradability and bioaccumulation data.

Rapid Degradation

Bioaccumulation

Rapidly degradable
substances for which
there are adequate
chronic toxicity data
available

CLP criteria

Half-life hydrolysis < 16 days

Readily biodegradable in a 28-day
test for ready biodegradability

BCF =500

Log Kow >4

Category Chronic 1:

Chronic NOEC or ECx (for fish)
<0.01 mg/L and/or

Chronic NOEC or ECx (for
crustacea) < 0.01 mg/l and/or

Chronic NOEC or ECx (for algae
or other aquatic plants) < 0,01
mg/l

Category Chronic 2:

Chronic NOEC or ECx (for fish)
< 0.1 mg/L and/or

1,3-diphenylguanidine

Hydrolytically stable

OECDTG301D:

-86 after 14 days (%
degradation O2
consumption) (based on
ThOD-NH3)

-85 after 28 days (%
degradation 02
consumption) (based on
ThOD-NO3)

10-day time window
criterion fulfilled

BCF =37.73 L/kg wet wt

Log Kow =2.89

Fish: Pimephales promelas

35 d-NOEC = 1.3 mg/L
(nominal concentration)

Invertebrates: Daphnia
magna

21 d-NOEC = 0.6 mg/L
nominal)

Algae: Raphidocelis
subcapitata

96 hr-NOEC estimated at
0.3 mg/L (nominal)

Conclusion

Rapidly degradable

Not bioaccumulative

(low potential for
bioconcentration in the
aquatic environment)

Agquatic chronic 3, H412

(based on invertebrates
and algae)
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Chronic NOEC or ECx (for
crustacea) < 0.1 mg/L and/or

Chronic NOEC or ECx (for algae
or other aquatic plants) < 0.1
mg/L

Category Chronic 3:

Chronic NOEC or ECx (for fish)
<1 mg/l and/or

Chronic NOEC or ECx (for
crustacea) <1 mg/L and/or

Chronic NOEC or ECx (for algae
or other aquatic plants) <1 mg/L.

11.8 CONCLUSION ON CLASSIFICATION AND LABELLING FOR
ENVIRONMENTAL HAZARDS

Acute aquatic hazard: Data are available for all three trophic levels (fish, crustacae and algae). All reliable short-term
toxicity values are > 1 mg/L. Therefore, no acute aquatic classification is proposed. Algae is the most sensitive species.

Chronic aquatic hazard: 1,3-diphenylguanidine has an harmonised classification as Aquatic chronic 2. This
classification was adopted during the TC C&L discussion in 1997. The precise basis for this previous classification is
not available. A well-conducted OECD TG 301D is now available since then.

The OECD 301D test shows the substance is rapidly degradable and has a low potential for bioaccumulation in the
aquatic environment. Chronic toxicity data is available for all three trophic levels. The most sensitive long-term toxicity
value is 96 hr-NOEC= 0.3 mg/L (Raphidocelis subcapitata). The other study conducted in Daphnia magna also
displays a 21d-NOEC lower than 1 mg/L. These studies present limits and deviations but on the basis of data available,
the classification as aquatic chronic 3 is justified (instead of category 2).

Based on the criteria given in Table 4.1.0(b)(ii) of the CLP Regulation, the harmonised classification of 1,3-
diphenylguanidine should be modified for this endpoint to aquatic chronic 3, H412.

12 EVALUATION OF ADDITIONAL HAZARDS

12.1Hazardous to the ozone layer

Not assessed in this dossier.

13 ADDITIONAL LABELLING
Not applicable.

14 ADDITIONAL INFORMATION ON SKIN SENSITIZATION:
Table 40: Summary table of other studies relevant for skin sensitisation with carba mix only

Type of | Test Relevant information about | Observations Reference
study/data substance, | the study (as applicable)

Retrospective | Carba mix 5865 patients patch-tested | % positive (95% Cl): 5.9 (5.3-6.6) Ito et al. (2021)
study (April | (DPG 0.083|with the Japanese baseline
2015 to March [ mg, series of 24 allergens.

- 0 1
2019, Japan). ZDEC 0.083|4965 patients patch-tested 0.6 % reactions ++/+++
- Women, % positive (95%

- 5.3 % reactions +
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Type of [ Test Relevant information about | Observations Reference
study/data substance, | the study (as applicable)
mg, with carba-mix. Cl): 4.9 (4.3-5.7)
ZDBC 0.083 - Men, % positive (95% CI) :
mg) Reading at days 3 or 4 and 7 94 (78-11.3)
Vehicle not . )
e Reactions : +, ++ or +++
specified
?+ : doubtful
Retrospective | Carba mix |51 914 patients patch tested | 388 (2.06%) positive to carba mix. Uter et al
study  (2015- 3% (1% | with the European baseline - 2.97% reactions + (2020)
2018, Austria, [DPG, 1% |series (EBS) of contact <l
Germany, and [ZDEC, 1% |allergens analysed. - 0.35% reactions +/++
Switzerland) ZDBC) - women: % positive
i i 0, . 0
;/Zr::li(;:g d not 18 796 patients patch tested Eia;:fll_oznzz(o?‘r;é Cl) - 1.97%
P with carba mix. (Ane.Lem
- men: % positive reactions
(95% Cl) : 4% (3.53-4.52%)
Retrospective | Carba mix | Readings at day 3 and 5 16 744 patients tested with carba mix | Warburton et al.
study  (2009-|3% (1% Lo in pet. (2015 a)
2012, Austria; | DPG, -~ 1% reactions : , wor - 2.29% positive reactions
Switzerland; | ZDEC, 1% |2+ : doubtful e3P
Germany; ZDBC) - 0.83% reactions ; +?
Denmark; L
Spain; Finland; - 0.5% reactions : ++/+++
Italy; Lithuania; | Vehicle: - 1.8% reactions : +
Netherlands; petrolatum
Poland; or true test
Slovenia) 2436 patients tested with carba mix

in TRUE test
- 0.48% positive reactions
- 1.69% reactions : +?
- 0.16% reactions : ++/+++

- 0.37% reactions : +

Retrospective | Carba mix | Cases of occupational ACD | Between 1996 and 2012, 219 cases | Warburton et al.
study  (1996-|3% (1% | reported between 1996 and | of ACD due to carba mix identified. | (2015 b)
0,
2012, UK) DPG, 1% 2012. Relative rates for ACD associated
ZDEC, 1% ; : .
with exposure to carba mix and its
ZDBC) . : . .
ingredients showed an increasing
incidence, with an average annual
Vehicle: percentage increase of 10.1%
’ between 1996 and 2012 (95%CI:
petrolatum 6.1-14.2)
These data show a falling reported
incidence of occupational ACD
attributed to rubber chemicals, but
within  this a significant rise
attributable to the constituents of the
carba mix.
Retrospective | Carba mix | 4190 eczema patients patch-| Total during the time study : 4190 |Lynde et al.
study 3% (1% |tested to 23 screening test| patients tested with carba mix (1492 | (1982)
DPG, 1% |substances males and 2698 females)
(1972-1981, ZDEC, 1%
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Type of [ Test Relevant information about | Observations Reference
study/data substance, | the study (as applicable)
Canada) ZDBC) - 6.1% positive reactions

Vehicle not - 5.6% in male patients

specified - 6.4% in female patients

15 REFERENCES

Arkhangel’skaya, L. N. & Roshchina, T. A. (1964). Brief Account of Toxic Properties of Vulcanisation Accelerators
Diphenylguanidine and Furfuramide. Kauch. Rezina (“Soviet Rubber Technol.”)22, 38 ». 1965. Food and Cosmetics
Toxicology 3 (janvier): 353. https://doi.org/10.1016/S0015-6264(65)80107-9.

Aalto-Korte, Kristiina, Kirsi Koskela, et Maria Pesonen. 2021. « Allergic Contact Dermatitis and Other Occupational
Skin Diseases in Health Care Workers in the Finnish Register of Occupational Diseases in 2005-2016 ». Contact
Dermatitis 84 (4): 217-23. https://doi.org/10.1111/cod.13753.

Adams, R M. 1972. « Shoe dermatitis. » California Medicine 117 (4): 12-16.
American Cyanamid Company, pers. comm. Cited in: McCormick WE (1971) Rubber Chem Technol, 44, 512-533.

Anses. 2020. « Substance Evaluation Conclusion document, 1,3-diphenylguanidine ».
https://echa.europa.eu/documents/10162/4df27360-03aa-3c93-54f0-08f8366f42f3

Arkhangel’skaya LN, Roshchina TA [1964]. Toxicological characterization of furfuramide, a new vulcanization
accelerator. Gig Sanit 29(7):37-42

Baeck, Marie, Bénédicte Cawet, Dominique Tennstedt, et An Goossens. 2013. « Allergic Contact Dermatitis Caused by
Latex (Natural Rubber)-Free Gloves in Healthcare Workers». Contact Dermatitis 68 (1): 54-55.
https://doi.org/10.1111/j.1600-0536.2012.02054.x.

Bajaj, A. K, S. C. Gupta, A. K Chatterjee, et K. G. Singh. 1988. « Shoe Dermatitis in India ». Contact Dermatitis 19 (5):
372-75. https://doi.org/10.1111/j.1600-0536.1988.th02955.x.

Bempong, M.A., Hall, E.V., 1983. Reproductive toxicology of 1,3-diphenylguanidine: analysis of induced sperm
abnormalities in mice and hamsters and reproductive consequences in mice. J Toxicol Environ Health 11, 869-878.
https://doi.org/10.1080/15287398309530390

Bendewald, Margo J., Sara A. Farmer, et Mark D. P. Davis. 2010. « An 8-Year Retrospective Review of Patch Testing
with Rubber  Allergens: The Mayo Clinic Experience ».  Dermatitis® 21 (D): 33-40.
https://doi.org/10.2310/6620.2009.09029.

Bruze, Magnus, et Lars Kestrup. 1994. « Occupational Allergic Contact Dermatitis from Diphenylguanidine in a Gas
Mask ». Contact Dermatitis 31 (2): 125-26. https://doi.org/10.1111/j.1600-0536.1994.tb01941.x.

Cao, Lauren Y., James S. Taylor, Apra Sood, Debora Murray, et Paul D. Siegel. 2010. « Allergic Contact Dermatitis to
Synthetic Rubber Gloves: Changing Trends in Patch Test Reactions to Accelerators ». Archives of Dermatology 146
(9): 1001-7. https://doi.org/10.1001/archdermatol.2010.219.

CHVEDOFF, M, BUREAU M, et MORTIER G. 1979. « QUELQUES DONNEES RELATIVES A LA
MAINTENANCE DES ANIMAUX TEMOINS (RATS, SOURIS) DANS LES ETUDES DE TOXICOLOGIE
CHRONIQUE ». QUELQUES DONNEES RELATIVES A LA MAINTENANCE DES ANIMAUX TEMOINS
(RATS, SOURIS) DANS LES ETUDES DE TOXICOLOGIE CHRONIQUE.

Clément, Aude, Marie-Christine Ferrier le Bouédec, Nadia Raison Peyron, Florence Tétart, Pierre Marcant, Pauline
Pralong, Aude Valois, et al. 2021. « Eczéma chronique des mains (ECM) chez les patients porteurs de gants ». Annales
de Dermatologie et de Vénéréologie - FMC, Journées dermatologiques de Paris, 30 novembre - 4 décembre 2021, 1 (8,
Supplement 1): A96. https://doi.org/10.1016/j.fander.2021.09.505.

Conde-Salazar, Luis, Emilio del-Rio, Dolores Guimaraens, et Antonia Gonzalez Domingo. 1993. « Type 1V Allergy to
Rubber Additives: A 10-Year Study of 686 Cases ». Journal of the American Academy of Dermatology 29 (2, Part 1):
176-80. https://doi.org/10.1016/0190-9622(93)70163-N.

106



https://echa.europa.eu/documents/10162/4df27360-03aa-3c93-54f0-08f8366f42f3

CLH REPORT FOR 1,3-DIPHENYLGUANIDINE

Corazza, Monica, Cecilia Schenetti, Natale Schettini, Martina Catani, Alberto Cavazzini, et Alessandro Borghi. 2021.
« Contact Dermatitis Due to Boxing Gloves ». Dermatitis® 32 (6): e107.
https://doi.org/10.1097/DER.0000000000000784.

Crepy, Marie-Noélle. 2016. « Rubber: New Allergens and Preventive Measures ». European Journal of Dermatology 26
(6): 523-30. https://doi.org/10.1684/ejd.2016.2839.

Crepy, Marie-Noélle, Jérome Lecuen, Carole Ratour-Bigot, Jill Stocks, et Lynda Bensefa-Colas. 2017. « Accelerator-
Free Gloves as Alternatives in Cases of Glove Allergy in Healthcare Workers ». Contact Dermatitis 78 (1): 28-32.
https://doi.org/10.1111/cod.12860.

Dejonckheere, Guillaume, Anne Herman, et Marie Baeck. 2019. « Allergic Contact Dermatitis Caused by Synthetic
Rubber Gloves in Healthcare Workers: Sensitization to 1,3-Diphenylguanidine Is Common ». Contact Dermatitis 81
(3): 167-73. https://doi.org/10.1111/cod.13269.

DeKoven, Joel G., Erin M. Warshaw, Donald V. Belsito, Denis Sasseville, Howard I. Maibach, James S. Taylor, James
G. Marks, et al. 2017. « North American Contact Dermatitis Group Patch Test Results 2013-2014 ». Dermatitis® 28
(1): 33-46. https://doi.org/10.1097/DER.0000000000000225.

Dieke, S. H., G. S. Allen, et C. P. Richter. 1947. « The Acute Toxicity of Thioureas and Related Compounds to Wild
and Domestic Norway Rats ». The Journal of Pharmacology and Experimental Therapeutics 90 (3): 260-70. Cited by
SIDS, 2002.

Febriana, Sri Awalia, Frank Jungbauer, Hardyanto Soebono, et Pieter-Jan Coenraads. 2012. « Occupational Allergic
Contact Dermatitis and Patch Test Results of Leather Workers at Two Indonesian Tanneries ». Contact Dermatitis 67
(5): 277-83. https://doi.org/10.1111/j.1600-0536.2012.02060.x.

Garcia-Perez, A., B. Garcia-Bravo, et J. V. Beneit. 1984. « Standard Patch Tests in Agricultural Workers * ». Contact
Dermatitis 10 (3): 151-53. https://doi.org/10.1111/j.1600-0536.1984.tb00021 ..

GDCh-Advisory committee of existing chemicals of environmental relevance, BUA report 96, 1992.

Geier, Johannes, Holger Lessmann, Vera Mahler, Ute Pohrt, Wolfgang Uter, et Axel Schnuch. 2012. « Occupational
Contact Allergy Caused by Rubber Gloves — Nothing Has Changed ». Contact Dermatitis 67 (3): 149-56.
https://doi.org/10.1111/j.1600-0536.2012.02139.x.

Geier, Johannes, Holger Lessmann, Wolfgang Uter, Axel Schnuch, et For The Information Network of Departments
of Dermatology (IVDK). 2003. « Occupational Rubber Glove Allergy: Results of the Information Network of
Departments of Dermatology (IVDK), 1995-2001 ». Contact Dermatitis 48 (1): 39-44. https://doi.org/10.1034/j.1600-
0536.2003.480107.x.

Goldminz, Ari M., et Pamela L. Scheinman. 2018. « A Case Series of Dupilumab-Treated Allergic Contact Dermatitis
Patients ». Dermatologic Therapy 31 (6): €12701. https://doi.org/10.1111/dth.12701.

Hamnerius, Nils, Ann Pontén, Jonas Bjork, Christina Persson, et Ola Bergendorff. 2019. « Skin Exposure to the Rubber
Accelerator Diphenylguanidine in Medical Gloves—An Experimental Study ». Contact Dermatitis 81 (1): 9-16.
https://doi.org/10.1111/cod.13238.

Hamnerius, Nils, Cecilia Svedman, Ola Bergendorff, Jonas Bjork, Magnus Bruze, Malin Engfeldt, et Ann Pontén. 2018.
« Hand Eczema and Occupational Contact Allergies in Healthcare Workers with a Focus on Rubber Additives ».
Contact Dermatitis 79 (3): 149-56. https://doi.org/10.1111/cod.13042.

Hansen, Andreas, Anna-Sophie Buse, Annika Wilke, Christoph Skudlik, Swen M. John, et Richard Brans. 2021.
« Sensitization to 1,3-Diphenylguanidine: An Underestimated Problem in Physicians and Nurses Using Surgical
Gloves? » Contact Dermatitis 84 (3): 207-8. https://doi.org/10.1111/cod.13713.

Hasegawa, R., Y. Nakaji, Y. Kurokawa, et M. Tobe. 1989. « Acute Toxicity Tests on 113 Environmental Chemicals ».
The Science Reports of the Research Institutes, Tohoku University. Ser. C, Medicine. Tohoku Daigaku 36 (1-4): 10-16.

Henchi, M. A., A. Omrane, C. Amri, L. Bouzgarrou, |. Rassas, M. Akrout, et H. Belhadjali. 2018. « Emergence du 1,3-
diphenylguanidine parmi les allergenes de la batterie standard européenne ». Revue Francaise d’Allergologie, 13éme
Congrés Francophone d’Allergologie - 17-20 avril 2018 - Paris, Palais des Congres, 58 (3): 250.
https://doi.org/10.1016/j.reval.2018.02.078.

Holness, D. Linn, et James R. Nethercott. 1997. « Results of Patch Testing with a Special Series of Rubber Allergens ».
Contact Dermatitis 36 (4): 207-11. https://doi.org/10.1111/j.1600-0536.1997.tb00271.X.

107



CLH REPORT FOR 1,3-DIPHENYLGUANIDINE

Hulstaert, Eva, Ola Bergendorff, Christina Persson, An Goossens, Liesbeth Gilissen, Malin Engfeldt, Magnus Bruze,
Marie L. Schuttelaar, Joost M. Meijer, et Hilde Lapeere. 2017. « Contact Dermatitis Caused by a New Rubber
Compound Detected in Canvas Shoes ». Contact Dermatitis 78 (1): 12-17. https://doi.org/10.1111/cod.12886.

loannou, Y M, et H B Matthews. s. d. « Absorption, Distribution, Metabolism, and Excretion of 1,3-Diphenylguanidine
in the Male F344 Rat’ », 8.

Isaac, Jahdonna, Ari M. Goldminz, et Pamela L. Scheinman. 2019. « Don’t Forget the Sponge ». Contact Dermatitis 81
(2): 149-50. https://doi.org/10.1111/cod.13270.

Ito, Akiko, Kayoko Suzuki, Kayoko Matsunaga, Akiko Yagami, Takashi Ito, Risa Tamagawa-Mineoka, Atsuko Adachi,
et al. 2022. « Patch Testing with the Japanese Baseline Series 2015: A 4-Year Experience ». Contact Dermatitis 86 (3):
189-95. https://doi.org/10.1111/cod.14027.

Johansen, Jeanne, Kristiina Aalto-Korte, Tove Agner, Klaus Andersen, Andreas Bircher, Magnus Bruze, Alicia
Cannavd, et al. 2015. « European Society of Contact Dermatitis guideline for diagnostic patch testing -
Recommendations on best practice ». Contact Dermatitis 73 (juillet). https://doi.org/10.1111/cod.12432.

Kanerva, Lasse, Tuula Estlander, et Riitta Jolanki. 1994. « Occupational Allergic Contact Dermatitis Caused by
Thiourea Compounds ». Contact Dermatitis 31 (4): 242-48. https://doi.org/10.1111/.1600-0536.1994.tb01996.x.

Katugampola, Ruwani P., Barry N. Statham, John S. C. English, Mark M. Wilkinson, lain S. Foulds, Cathy M. Green,
Anthony D. Ormerod, Natalie M. Stone, Helen L. Horne, et Mahbub M. U. Chowdhury. 2005. « A Multicentre Review
of the Footwear Allergens Tested in the UK ». Contact Dermatitis 53 (3): 133-35. https://doi.org/10.1111/1.0105-
1873.2005.00662.x.

Kiec-Swierczynska, M. 1995. « Occupational Sensitivity to Rubber». Contact Dermatitis 32 (3): 171-72.
https://doi.org/10.1111/j.1600-0536.1995.tb00810.x.

Kilpikari, 1. 1982. « Occupational Contact Dermatitis among Rubber Workers ». Contact Dermatitis 8 (6): 359-62.
https://doi.org/10.1111/j.1600-0536.1982.tb04259.x.

Koéter, H. B. W. M., J. -F. Régnier, et M. W. van Marwijk. 1992. « Effect of Oral Administration of 1,3-
Diphenylguanidine on Sperm Morphology and Male Fertility in Mice». Toxicology 71 (1): 173-79.
https://doi.org/10.1016/0300-483X(92)90064-L.

Kondo, Masaomi, Tsutomu Nishihara, Takamitsu Shimamoto, Kazuhito Watabe, et Masami Fujii. 1988. « Screening
Test Method for Degradation of Chemicals in Water. A Simple and Rapid Method for Biodegradation Test (Cultivation
Method) ». Eisei kagaku 34 (2): 115 22. https://doi.org/10.1248/jhs1956.34.115.

Kuzutani, Kazuya, Toshiyuki Shibanushi, Yumi Kangawa, et Tohru Kihara. 2012. « Spontaneous Mammary
Adenocarcinoma in a Twelve-week-old Female Sprague-Dawley Rat». Journal of Toxicologic Pathology 25 (3):
221-24. https://doi.org/10.1293/tox.25.221.

Li, Becky S., John H. Cary, et Howard I. Maibach. 2018. « Relapsing Polyisoprene Glove Allergic Contact Dermatitis:
Another Call for More Complete Glove Package Label Declaration». Contact Dermatitis 79 (4): 242-43.
https://doi.org/10.1111/cod.13033.

Lynde, C. W., L. Warshawski, et J. C. Mitchell. 1982. « Screening Patch Tests in 4190 Eczema Patients 1972—-81 ».
Contact Dermatitis 8 (6): 417-21. https://doi.org/10.1111/j.1600-0536.1982.tb04271.x.

MITI, 1992: Supervision of Chemical Products Safety Division, Basic Industries Bureau MITI, Ed. by CITI 1992:
Biodegradation and Bioaccumulation, Data of Existing Chemicals Based on CSCL Japan (publication), Published by
Japan Chemical Industry Ecology-Toxicology & Information Center. Biodegradation and Bioaccumulation Data of
Existing Chemicals Based on the CSCL Japan, Japan Chemical Industry Ecology-Toxicology & Information Center.

Molin, Sonja, Andrea Bauer, Axel Schnuch, et Johannes Geier. 2015. « Occupational Contact Allergy in Nurses:
Results from the Information Network of Departments of Dermatology 2003-2012 ». Contact Dermatitis 72 (3):
164-71. https://doi.org/10.1111/cod.12330.

Mortz, Charlotte G., Erik Jensen, Jakob Torp Madsen, et Klaus E. Andersen. 2016. « Should Carba Mix Be
Reintroduced into the European Baseline Series? » Contact Dermatitis 75 (1): 48-50. https://doi.org/10.1111/cod.12543.

Nettis, Eustachio, Maria Cristina Colanardi, Anna Lucia Soccio, Antonio Ferrannini, et Alfredo Tursi. 2002.
« Occupational Irritant and Allergic Contact Dermatitis among Healthcare Workers ». Contact Dermatitis 46 (2): 101-7.
https://doi.org/10.1034/j.1600-0536.2002.460208.x.

NTP, 1995. NTP technical report on Toxicity Studies of 1,3-diphenylguanidine (No. Toxicity report Series Number 42).
NIH publication 95-3933.

108



CLH REPORT FOR 1,3-DIPHENYLGUANIDINE

Oishi, Yuji, Katsuhiko Yoshizawa, Junya Suzuki, Natsuyo Makino, Kikumi Hase, Kenji Yamauchi, et Airo Tsubura.
1995. « Spontaneously Occurring Mammary Adenocarcinoma in a 10-WKk-Old Female Rat ». Toxicologic Pathology 23
(6): 696-700. https://doi.org/10.1177/019262339502300607.

Ozkaya, Esen, Gizem P. Sun, et Goncagiil Babuna Kobaner. 2020. « Allergic Contact Dermatitis from Diethylthiourea
and Carbamates in Neoprene Prayer Socks with Severe Flare-up during Patch Testing ». Contact Dermatitis 82 (5):
311-13. https://doi.org/10.1111/cod.13464.

Pacheco, D., A. R. Travassos, J. Antunes, R. Silva, et M. S. Marques. 2013. « Polysensitisation to Rubber Additives and
Dyes in Shoes  and Clothes ». Allergologia et  Immunopathologia 41 5): 350-52.
https://doi.org/10.1016/j.aller.2012.06.007.

Piskin, G., M. M. Meijs, R. Van Der Ham, et J. D. Bos. 2006. « Glove Allergy Due to 1,3-Diphenylguanidine ».
Contact Dermatitis 54 (1): 61-62. https://doi.org/10.1111/j.0105-1873.2006.0729d.x.

Pontén, Ann, Nils Hamnerius, Magnus Bruze, Christer Hansson, Christina Persson, Cecilia Svedman, Kirsten Thérneby
Andersson, et Ola Bergendorff. 2013. « Occupational Allergic Contact Dermatitis Caused by Sterile Non-Latex
Protective Gloves: Clinical Investigation and Chemical Analyses». Contact Dermatitis 68 (2): 103-10.
https://doi.org/10.1111/cod.12010.

Ross, J. B. 1969. « Rubber boot dermatitis in Newfoundland: a survey of 30 patients. » Canadian Medical Association
Journal 100 (1): 13-19.

Rudzki, Edward, et Danuta Kleniewska. 1970. « The Epidemiology of Contact Dermatitis in Poland ». British Journal
of Dermatology 83 (5): 543-45. https://doi.org/10.1111/j.1365-2133.1970.tb15738.x.

Saha, M., C. R. Srinivas, S. D. Shenoy, C. Balachandran, et Sandhya Acharya. 1993. « Footwear Dermatitis ». Contact
Dermatitis 28 (5): 260-64. https://doi.org/10.1111/j.1600-0536.1993.th03428.x.

Schubert, S., A. Bauer, S. Molin, C. Skudlik, et J. Geier. 2017. « Occupational Contact Sensitization in Female
Geriatric Nurses: Data of the Information Network of Departments of Dermatology (IVDK) 2005-2014 ». Journal of
the European Academy of Dermatology and Venereology 31 (3): 469-76. https://doi.org/10.1111/jdv.13915.

Schubert, Steffen, Andrea Bauer, Uwe Hillen, Thomas Werfel, Johannes Geier, Richard Brans, et For The Ivdk. 2021.
« Occupational Contact Dermatitis in Painters and Varnishers: Data from the Information Network of Departments of
Dermatology (IVDK), 2000 to 2019 ». Contact Dermatitis 85 (5): 494-502. https://doi.org/10.1111/cod.13935.

Schubert, Steffen, Richard Brans, Anna Reich, Timo Buhl, Christoph Skudlik, Claudia Schroder-Kraft, Michal Gina, et
al. 2020. « Contact Sensitization in Metalworkers: Data from the Information Network of Departments of Dermatology
(IVDK), 2010-2018 ». Contact Dermatitis 83 (6): 487-96. https://doi.org/10.1111/cod.13686.

Schubert, Steffen, Johannes Geier, Christoph Skudlik, Anna Reich, Andreas Hansen, Timo Buhl, Martin Mempel,
Michael P. Schén, Swen M. John, et Richard Brans. 2020. « Relevance of Contact Sensitizations in Occupational
Dermatitis Patients with Special Focus on Patch Testing of Workplace Materials ». Contact Dermatitis 83 (6): 475-86.
https://doi.org/10.1111/cod.13688.

Shah, P. V., M. R. Sumler, Y. M. loannou, H. L. Fisher, et L. L. Hall. 1985. « Dermal Absorption and Disposition of
1,3-Diphenylguanidine in Rats». Journal of Toxicology and Environmental Health 15 (5): 623-33.
https://doi.org/10.1080/15287398509530691.

SIDS Initial Assessment report For SIAM 14 : 1,3-diphenylguanidine, 2002. . Paris, France

Silverberg, J.i., E.m. Warshaw, H.i. Maibach, J.g. DeKoven, J.s. Taylor, A.r. Atwater, D. Sasseville, et al. 2021. « Hand
Eczema in Children Referred for Patch Testing: North American Contact Dermatitis Group Data, 2000-2016* ». British
Journal of Dermatology 185 (1): 185-94. https://doi.org/10.1111/bjd.19818.

Son, Woo-Chan. 2004. « Factors Contributory to Death of Young Sprague-Dawley Rats in Carcinogenicity Studies ».
Toxicology Letters 153 (2): 213-19. https://doi.org/10.1016/j.toxlet.2004.03.024.

Son, Woo-Chan, et Chirukandath Gopinath. 2004. « Early Occurrence of Spontaneous Tumors in CD-1 Mice and
Sprague—Dawley Rats ». Toxicologic Pathology 32 (4): 371-74. https://doi.org/10.1080/01926230490440871.

Suhail, Majid, Amer Ejaz, et Khalid Jameel. 2009. « Value of patch testing with indigenous battery of allergens in shoe
dermatitis ». Journal of Pakistan Association of Dermatologists 19 (avril): 66-73.

Suneja, Tina, et Donald V. Belsito. 2008. « Occupational Dermatoses in Health Care Workers Evaluated for Suspected
Allergic Contact Dermatitis ». Contact Dermatitis 58 (5): 285-90. https://doi.org/10.1111/j.1600-0536.2007.01315.x.

109


https://doi.org/10.1111/j.1600-0536.1993.tb03428.x
https://doi.org/10.1111/bjd.19818
https://doi.org/10.1016/j.toxlet.2004.03.024

CLH REPORT FOR 1,3-DIPHENYLGUANIDINE

Tam, Idy, Hope Gole, Kari L. Martin, Ari M. Goldminz, et JiaDe Yu. 2021. « Cross-Sectional Evaluation of the
Pediatric Baseline Series in Detection of Contact Sensitization in Children ». Journal of the American Academy of
Dermatology 84 (4): 1123-26. https://doi.org/10.1016/j.jaad.2020.06.046.

Traidl, Stephan, Thomas Werfel, Franziska Ruéff, Dagmar Simon, Claudia Lang, Johannes Geier, et For The Ivdk.
2021. « Patch Test Results in Patients with Suspected Contact Allergy to Shoes: Retrospective IVDK Data Analysis
2009-2018 ». Contact Dermatitis 85 (3): 297-306. https://doi.org/10.1111/cod.13868.

Unpublished study report, 1954, The acute oral toxicity of diphenylguanidine for rats

Unpublished study report, 1977a, Acute oral toxicity of Soxinol D in rat

Unpublished study report, 1977b, Acute oral toxicity with diphenylguanidine

Unpublished study report, 1977c, Acute eye irritation with diphenylguanidine

Unpublished study report, 1977d, Acute eye irritation with diphenylguanidine

Unpublished study report, 1979a, Environmental Persistence Screening Of Selected Rubber Chemicals

Unpublished study report, 1979b, Acute Toxicity of DPG (AB-79-1384358-1c) to Bluegill Sunfish (Lepomis
macrochirus)

Unpublished study report, 1979c, Acute Toxicity of DPG (AB-79-1384358-1a) to Fathead Minnows (Pimephales
promelas)

Unpublished study report, 1979d, Acute Toxicity of DPG (AB-79-1384358-Ib) to Rainbow Trout (Salmo gairdneri)
Unpublished study report, 1979, Acute Toxicity of DPG (AB-79-1384358-1d) to Daphnia magna

Unpublished study report, 1979f, Toxicity of DPG (AB-79-1384358-1e) to the freshwater alga Selenastrum
capricornutum

Unpublished study report, 1980a, Diphenylguanidine: 2 week toxicity study in rats with oral administration via the diet.
Unpublished study report, 1980b, selected environmental fate studies of nine chemical compounds.

Unpublished study report, 1984, DIPHENYLGUANIDINE: Life cycle-Test mit Wasserfléhen - Daphnia magna - EC50
Immobilisierung und EC50 Reproduktion

Unpublished study report, 1985, A Range-Finding Teratology Study in Rats with DPG

Unpublished study report, 1986, A Teratology Study in Rats with DPG

Unpublished study report, 1988, Eye and skin irritation tests of Soxinol-D on rabbit

Unpublished study report, 1989, Oral testicular toxicity and male fertility study with N,N'-diphenylguanidine in mice
Unpublished study report, 1984, DIPHENYLGUANIDINE: Akute Daphnientoxizitat

Unpublished study report, 1995, Skin sensitization test in guinea-pigs (Maximization method of Magnusson and
Kligman)

Unpublished study report, 2000, 28 day Repeated Dose Oral Toxicity Test of 1,3-Diphenylguanidine on Rats

Unpublished study report, 2010a, 1,3-Diphenylguanidine - reproduction/developmental toxicity screening test by oral
route (gavage) in rats

Unpublished study report, 2010b, 2-week dose-range finding study by oral route (gavage) in rats
Unpublished study report, 2014, 1,3-diphenylguanidine (CAS 102-06-7): Fish Early Life - Stage Toxicity Test
Unpublished study report, 2015a, Diphenylguanidine (DPG): Determination of Hydrolysis as a Function of pH

Unpublished study report, 2015b, Biodegradability of 1,3-diphenylguanidine in the closed bottle test method (OECD
TG 301)

Unpublished study report, 2015¢, 1,3-diphenylguanidine — Adsorption/Desorption in Five Soils

Unpublished study report, 2021, 1,3-Diphenylguanidine - Extended One-Generation Reproductive Toxicity Study by
Oral Route (Gavage) in Rats

Uter, Wolfgang, Katharine Warburton, Elke Weisshaar, Dagmar Simon, Barbara Ballmer-Weber, Vera Mahler, Thomas
Fuchs, Johannes Geier, et Mark Wilkinson. 2016. « Patch Test Results with Rubber Series in the European Surveillance

110


https://doi.org/10.1111/cod.13868

CLH REPORT FOR 1,3-DIPHENYLGUANIDINE

System on  Contact Allergies (ESSCA), 2013/14». Contact Dermatitis 75 (6):  345-52.
https://doi.org/10.1111/cod.12651.

Vlasyuk MG. 1978. “Data for substantiation of the permissible quantity of diphenylguanidine migration from rubbers in
contact with foods”. Gig Sanit 7: 35-38. [cited in GDCh-BUA 1992].

Warburton, Katharine L., Andrea Bauer, Mahbub M. U. Chowdhury, Susan Cooper, Beata Krecisz, Dorota
Chomiczewska-Skora, Marta Kie¢-Swierczynska, et al. 2015. « ESSCA Results with the Baseline Series, 2009-2012:
Rubber Allergens ». Contact Dermatitis 73 (5): 305-12. https://doi.org/10.1111/cod.12454.

Warburton, Katharine L., Rachel Urwin, Melanie Carder, Susan Turner, Raymond Agius, et S. Mark Wilkinson. 2015.
« UK Rates of Occupational Skin Disease Attributed to Rubber Accelerators, 1996-2012 ». Contact Dermatitis 72 (5):
305-11. https://doi.org/10.1111/cod.12356.

Warshaw, Erin M., Rachit Gupta, Joel G. Dekoven, Joseph F. Jr Fowler, Jonathan I. Silverberg, Amber R. Atwater,
James S. Taylor, et al. 2020. « Patch Testing to Diphenylguanidine by the North American Contact Dermatitis Group
(2013-2016) ». Dermatitis® 31 (6): 350-58. https://doi.org/10.1097/DER.0000000000000629.

Wohlfahrt, R. & Niebergall, H. 1984a: Bestimmung von N,N’-Diphenylguanidin und oTolylbiguanid in Milch.
(publication), Lebensmittelchem.Gerichtl.Chem. 38, 123-124. Report date:

Wohlfahrt, R. & Niebergall, H. 1984b: Verhalten von Dicyandiamid, o-Tolylbiguanid und N,N’-Diphenylguanidin in
Lebensmitteln. (publication), Lebensmittelchem.Gerichtl.Chem., 38: 100-101. Report date:

Wohlfahrt, R. & Niebergall, H. 1985: Untersuchung liber das Verhalten von Dicyandiamid, o-Tolylbiguanid und N,N’-
Diphenylguanidin in Lebensmitteln. (publication), Lebensmittelchem.Gerichtl.Chem. 81, 243-250. Report date:

Yasuda, Y., et T. Tanimura. 1980. « Effect of Diphenylguanidine on Development of Mouse Fetuses ». Journal of
Environmental Pathology and Toxicology 4 (1): 451-56.

Young, Katherine, et JiaDe (Jeff) Yu. 2021. « Hand Leukoderma Following Allergic Contact Dermatitis from Rubber
Gloves in a Health Care Worker ». Contact Dermatitis 85 (3): 369-70. https://doi.org/10.1111/cod.13858.

16 ANNEXES

Please see separate documents for:
- Non-confidential Annex | with the details of the studies relevant for classification (Rl 1 and 2)

- Confidential Annex Il containing the list of confidential references.
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