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Memorandum 

To:    Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From:    Christina L. Burnett, MSES, Senior Scientific Analyst/Writer, CIR 
Date:    May 24, 2024 
Subject:    Wave 2 - Amended Safety Assessment of 4-Chloro-2-Aminophenol as Used in Cosmetics 

Please find attached the comments provided by the Personal Care Products Council on the Draft Amended Report on 4-Chloro-2-
Aminophenol (PCPCcomments_4-Chloro-2-Aminophenol_Wave2_062024). 
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Alexandra Kowcz, MS, MBA 
  Industry Liaison to the CIR Expert Panel 
 
DATE: May 21, 2024 
 
SUBJECT:  Draft Report: Amended Safety Assessment of 4-Chloro-2-Aminophenol as Used 

in Cosmetics (draft prepared for the June 2024 meeting) 
 
The Personal Care Products Council respectfully submits the following comments on the draft 
report, Amended Safety Assessment of 4-Chloro-2-Aminophenol as Used in Cosmetics. 
 
Cosmetic Use; Summary – The Proposition 65 listing as a carcinogen does not belong in the 
Cosmetic Use section.  It should be included in the Carcinogenicity section with the IARC 
classification.  Generally, California lists chemicals on Proposition 65 after another authoritative 
body, such as IARC has listed it. 
 
Subchronic – Please correct: “near the end of the end of the treatment period” (delete one “the 
end of”) 
 
Genotoxicity, old report summary – Was 4-Chloro-2-Aminophenol weakly mutagenic with or 
without metabolic activation (or under both conditions)? 
 
Carcinogenicity – It would be helpful to note what year the IARC 2B determination was made. 
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Memorandum 

To:  Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From:  Priya Cherian, MS, Senior Scientific Analyst/Writer, CIR  
Date:  May 24, 2024 
Subject: Wave 2 – Council Comments on the Revised Draft Report on Fatty Amphocarboxylates 
 
Comments on the Revised Draft Report have been received from Council.  These comments may be found herein as 
PCPCcomments_FattyAmphocarboxylates_Wave2_062024.  It should be noted that these comments state that the 
submission “Expert Review of Available Repeat-Dose and Developmental and Reproductive Toxicity (DART) Studies for 
Amphoacetates” by DeSesso and Williams should have been included in the June 2024 packet for this ingredient group.  
This submission was not included in the June 2024 packet as it was previously submitted and briefly discussed at the June 
2023 meeting (as indicated by the transcripts from the June 2023 meeting). 
Comments were also received from the REACH Amphoacetates Consortium 
(Consortiumcomments_FattyAmphocarboxylates_Wave2_062024).  Please note, these comments suggest the usage of C12 
alkylamidopropylbetaine (lauramidopropyl betaine) as read-across for dermal absorption data.  (The submitters 
acknowledge that the Panel previously rejected the use of alkylamidopropyl betaine surfactants (AAPBs) for use as read-
across, but are asking the Panel to re-consider as both amphoacetates and AAPBs are ionized at all pH levels). 
In addition, read-across justification tables for representative mono- and diacetate forms of alkylamphoacetates, minor 
constituents, and N-(2-hydroxyethl)-N-[2-[(1-oxooctyl)amino]ethyl]-β-alanine were previously submitted to the Read-
Across Working Group (RAWG) for analysis prior to the June meeting.  These documents, including the memo sent to the 
RAWG, have been included herein for your review as RA_FattyAmphocarboxylates_Wave2_062024.  This is being 
included in Wave 2 simply as a source of information, as the RAWG will be reviewing these potential read-across 
ingredients, along with C12 alkylamidopropylbetaine, during its meeting to determine if they are appropriate for inclusion 
in the report.  The team members will report their findings during Team deliberations.   
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Alexandra Kowcz, MS, MBA 
  Industry Liaison to the CIR Expert Panel 
 
DATE: May 21, 2024 
 
SUBJECT:  Revised Draft Report: Safety Assessment of Fatty Amphocarboxylates as Used in 

Cosmetics (draft prepared for the June 2024 meeting) 
 
The Personal Care Products Council respectfully submits the following comments on the revised 
draft report, Safety Assessment of Fatty Amphocarboxylates as Used in Cosmetics. 
 
 
Key Issue 
Since the Expert Panel for Cosmetic Ingredient Safety is concerned about potential reproductive 
and developmental toxicity of these ingredients, the assessment by John M. DeSesso, Ph.D., 
Fellow ATS and Amy Lavin Williams, Ph.D., DABT provided in Wave 2 of the June 2023 
meeting (starts on p. 97 of https://www.cir-safety.org/sites/default/files/w2_FA_1.pdf ) should 
have been included in the CIR report, or at least mentioned in the memo.  Unpublished 
analysis/opinions of experts should not automatically be excluded from CIR reports.  The Expert 
Panel should decide whether information from experts should be cited in CIR reports. 
 
Based on analysis of all available developmental and reproductive toxicity data, the DeSesso and 
Lavin Williams report concludes that “the available developmental and reproductive toxicity 
data for the four subject amphoacetates do not support the classification of these substances as 
reproductive or developmental hazard.”  They also concluded that the impurity (starting 
material) aminoethylethanolamine (AEEA) could not be responsible for the observed defects. 
 
Developmental and Reproductive Toxicity – Please revise the following to include numbers as 
only a few fetuses were affected.  “Severe cardiac abnormalities were observed in fetuses in all 
test groups (not including control)”.  Without numbers, the reader may imply that all the fetuses 
had severe cardiac abnormalities.  According to Table 8, two fetuses in the low dose group had 
heart malformations (it does not state if the fetuses were from the same or different litters) 
(transposition of the great vessels in one; situs inversus, interrupted aortic arch and ventricular 
septum defect in the other), one fetus of the mid-dose group had heart defects (ventricular 
septum defect, absence of the ductus arteriosus, situs in versus), and one fetus from the high dose 
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group had heart defects (right-sided aortic arch and ventricular septum defect).  Only right-sided 
aortic arch incidence was above control levels. 
 
Additional Considerations 
Table 8 – In the description of the results of the study on Disodium Cocoamphodiacetate (purity 
48%), please indicate whether the two fetuses in the low dose group with heart defects were from 
the same litter. 
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  REACH Amphoacetates Consortium 
 
DATE: May 21, 2024 
 
SUBJECT:  Revised Draft Report: Safety Assessment of Fatty Amphocarboxylates as Used in 

Cosmetics (draft prepared for the June 2024 meeting) 
 
Thank you for your consideration of the following updates and comments on the revised draft 
report, Safety Assessment of Fatty Amphocarboxylates as Used in Cosmetics. 
 

1. Status of additional DART studies: The OECD 414 rabbit prenatal developmental toxicity study 
(PNDT) on Disodium cocoamphodiacetate is complete and the final draft version of the report is 
currently under review. The final version should be released by the test lab within the next few 
weeks, but will not be available by the June 3-4 CIR meeting. We are also planning to have 
Exponent conduct an independent expert review of this study to be consistent with their 
previous review of the rat DART data. The in life-phase of the extended one-generation 
reproductive toxicity study (EOGRTS) on Disodium cocoamphodiacetate was complete at the 
end of April. The draft report is scheduled for release from the test facility in Sept/Oct this year.  
 

2. Reason for additional DART studies (questioned in the last expert panel meetings from June 
2023): There was some uncertainty in the CIR report (due to insufficient knowledge of the 
REACH requirements) as to why we would conduct additional DART studies when we already 
have the OECD 414 for Disodium cocoamphodiacetate in rats. The REACH amphoacetates 
consortium would recommend adding a statement in the CIR report that these are standard 
information requirements for the registered tonnage band, so the additional TG414 studies (in 
rats and rabbit) and the ongoing TG443 study were neither voluntarily nor driven by the results 
of the initial OECD TG414 in rats on Disodium cocoamphodiacetate. Rather, they were driven by 
ECHA challenging the read-across approach and requesting these studies due to the registered 
tonnage bands for these substances. 
 

3. Dermal absorption: The EU REACH dossiers for C12, C12-14 and C8-18 amphoacetates all rely on 
read-across to C12 alkylamidopropylbetaine (lauramidopropyl betaine) for dermal absorption 
data for the human health risk assessment (as summarised in the TK section of the publicly 
available REACH dossiers). The dermal absorption of lauramidopropyl betaine was <3.5% in 
wistar han rat but a conservative value of 10% was selected for the risk assessment of this 
substance and for CAPB (as per the HERA 2005 risk assessment report and the respective REACH 
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registration dossiers for alkylamidopropyl betaine surfactants). This read-across from 
lauramidopropyl betaine to amphoacetates was not accepted by the CIR expert panel due to 
structural differences and concern that the dermal absorption of AAPBs is negligible because 
they are ionised at all pH levels. The REACH amphoacetates consortium would like to point out 
that also Amphoacetates are fully ionised at all pH levels, so the read-across might indeed make 
sense from this perspective. We stand by this read-across within the REACH registration dossiers 
for the dermal absorption endpoint, as summarised in the read-across justification report 
previously shared with the CIR expert panel: 
 

 
 
Furthermore, the structural and compositional differences between the source and target(s) are not so 
significant in our view that it would lead to >10% dermal absorption for amphoacetates. ECHA has also 
not challenged this assumption for the occupational, professional and consumer risk assessments we have 
conducted for amphoacetates  
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Source Targets 
Lauramidopropyl Betaine C12, C12-14 and C8-18 amphoacetates 
Representative 
structure: 
 

 

Representative structures: 
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Memorandum 

 

To:  Expert Panel for Cosmetic Ingredient Safety Read-Across Working-Group Members  

From:  Jinqiu Zhu, PhD, DABT, ERT, DCST, CIR Toxicologist 

  Priya Cherian, M.S., Senior Scientific Analyst/Writer 

Date:  May 10, 2024 

Subject: Read-across source materials for Fatty Amphocarboxylates 

 

At the June 2023 meeting, read-across proposals were submitted to the Panel in Wave 2 (https://www.cir-

safety.org/sites/default/files/w2_FA_1.pdf).  These documents included data and REACH dossiers on various fatty 

acid chain mixtures (amphoacetates C8-C18 (EC No. 931-291-0), amphoacetates C12-14 (EC No. 938-645-3), and 

amphoacetates C12 (EC No. 271-794-6)) that comprise ingredients reviewed in the fatty amphocarboxylates report.   

In the REACH submission (Alkylamphoacetate Consortium. 2023. Analogue Approach for REACH Registration of 

Alkylamphoacetates-version December 2022; starting at pdf p45 of the Wave 2 submission) there is some conflicting 

information regarding the dominant chemical composition of the read-across source materials provided in the above 

Wave 2 submission (labelling of Figure 1 on pdf p55 of the Wave 2 submission).  In concordance with both the 

Dictionary and within the Wave 2 submission itself (pp 90-91), it seems that the structures for “Alkyl-diacetate 1” 

and “Alkyl-diacetate 2” have been inadvertently swapped.  In other words, the primary chemical constituents of the 

read-across source materials therein do not comprise an ethanol substitution at the amide nitrogen.  The read-across 

justification tables included herein (RA_Table_1_FattyAmphocarboxylates_062024 through 

RA_Table_5_FattyAmphocarboxylates_062024), then, utilize those source structures without an ethanol substitution 

at the amide nitrogen.  A table of relevant properties of the minor constituents of those read-across sources is also 

provided for completeness (RA_Table_A_minor-constituents_FattyAmphocarboxylates_062024).  These tables 

display representative read-across source derivatives for comparing the physicochemical and toxicological properties 

with the target ingredients.  Also note, since coco-derived ingredients are mixtures comprising amphocarboxylates of 

various chain lengths, with the vast majority falling between C8 and C18, the following justification tables depict the 

shortest and longest examples of that range for comparison (e.g., there are 2 structural entries for Sodium 

Cocoamphoacetate, sodium C8-amphoacetate and sodium C18-amphoacetate). 

 

Wave 2 submissions from the June 2023 meeting also included dossiers on the following substances:  

 reaction products of 1H-imidazole-1-ethanol, 4-5-dihydro-, 2-(C11-17 and C17 unsatd. alkyl) derivs. (this 

test substance is equivalent to Disodium Cocoamphodipropionate; therefore, it is included in the report as the 

ingredient, and is not provided in these read-across tables) 

 reaction products of sodium hydroxide and 2-propenoic acid and N-(2-hydroxyethl)-N-[2-[(1-

oxooctyl)amino]ethyl]-β-alanine (as the source analog for the target ingredient of Sodium 

Cocoamphopropionate, and possibly Sodium Cocoamphoacetate) 

 

Upon review of these submissions, the Read-Across Working Group (RAWG) should consider whether these test 

substances could potentially serve as read-across sources to target several of the ingredients reviewed in the report.  
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The proposed correlations of the test substances to the related INCI ingredients included in the report can be found 

below.    

 

It should be noted that while the suggested additional ECHA dossiers contain information on a variety of endpoints, 

data on many of these endpoints have already been provided in the Revised Draft Report (and may actually be the 

same data cited in the proposed ECHA dossier).  At the June 2023 meeting, the Panel decided to table the report for 

organization, noting that the following data (none of which has been received) are needed: 

 

 Dermal absorption data  

 DART data on Disodium Cocoamphodiacetate 

 Further information regarding the composition and impurities of these ingredients as cosmetics 

(particularly percentage of actives in ingredients and fatty acid compositions) 

 Sensitization data on Sodium Lauroamphoacetate at maximum use concentration 

 

Thus, the RAWG may want to consider if their read-across analyses mitigate any of these data gaps. 

 

Test Substance Name (proposed sources) Related INCI Ingredient (proposed targets) 

amphoacetates C8-18 Disodium Cocoamphodiacetate; Sodium Cocoamphoacetate 

amphoacetates C12-C14 Disodium Lauroamphodiacetate; Sodium 

Lauroamphoacetate 

amphoacetates C12 Disodium Lauroamphodiacetate; Sodium 

Lauroamphoacetate 

N-(2-hydroxyethl)-N-[2-[(1-

oxooctyl)amino]ethyl]-β-alanine 

Sodium Cocoamphopropionate; Sodium Cocoamphoacetate 
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Table 1.  Read-across justification: Sodium Cocoamphoacetate - Amphoacetates C8-18 (monoacetate and diacetate) 

 Target Ingredients Source Analogs 

Name Sodium Cocoamphoacetate (C8) Sodium Cocoamphoacetate(C18) Amphoacetate C8-C18 (monoacetate2) Amphoacetate C8-C18 (diacetate2) 

CAS No. 90387-76-1    ― 

Structure 

   

 
 

Tanimoto score  

(ChemMine Tools) 
 

1 

Sodium Cocoamphoacetate (C8) vs.  

Amphoacetate C8 (monoacetate2) 

 

0.618 

Sodium Cocoamphoacetate (C8) vs.  

Amphoacetate C8 (diacetate2) 

 

 

1 

Sodium Cocoamphoacetate(C18) vs. Amphoacetate C18 

(monoacetate2) 

 

0.738 

Sodium Cocoamphoacetate(C18) vs. Amphoacetate C18 

(diacetate2) 

 

 

Read-across endpoint(s) • Acute toxicity  

• Repeated dose toxicity 

• DART 

• Genotoxicity  

• Dermal irritation/sensitization 

• Ocular irritation 

Formula C14H27N2O4Na C24H47N2O4Na C14H27N2O4Na - C24H47N2O4Na C18 H32 N2O6 Na2 -  

C28 H52N2O6Na2 

Formula Weight (Da) 310.37 450.64 310.37 - 450.64  418.45 - 558.72 

Melting Point (°C, MPBPVP 

v1.43; EpiSuite) 
297.88 349.84 297.88 - 349.84                        309.78 - 349.84                                

log Kow (KOWWIN v1.68 

estimate; EpiSuite) 
-3.58 1.33 -3.58 - 1.33 -4.68 - 0.23 

Water Solubility (mg/l, @ 

25°C, WSKOW v1.42 in EPI 

Suite) 

5.999e+005 108.4 5.999e+005 - 108.4 1e+006 - 9.355 

Repeated dose toxicity            
Repeat dose (HESS) Not categorized Not categorized Not categorized Not categorized 

Irritation (of the respiratory 

tract) 
(Derek Nexus 6.3) 

Mammal-plausible (Alert: 

Ethanolamine) 
Mammal-plausible (Alert: Ethanolamine) Mammal-plausible (Alert: Ethanolamine) Mammal-plausible (Alert: Ethanolamine) 

(C8) 

-Not identified (C18) 
Skin Sensitization 
Protein Binding Alerts for 

skin sensitization by OASIS 
No alert found No alert found No alert found No alert found 

Protein Binding by OECD No alert found No alert found No alert found No alert found 
Protein Binding Alerts 

according to GSH 
Not possible to classify Not possible to classify Not possible to classify Not possible to classify 
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Skin Sensitization 

prediction (OECD Toolbox 

v4.2) 

Negative Positive Negative (C8) – Positive (C18) Negative (C8) – 

Positive (C18) 

Skin Sensitization 

prediction (Derek Nexus 6.3) 
Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer 

Genotoxicity 
DNA binding (OECD Toolbox 

v4.2) 
SN1 SN1 SN1 SN1 

Carcinogenicity 

(genotoxicity and non-

genotoxicity) alerts   

(OECD Toolbox v4.2) 

No alert found No alert found No alert found No alert found 

Carcinogenicity 
(Derek Nexus 6.3) 

Mammal-plausible 

(Alert: Ethanolamine or 

aminoethanethiol) 

Mammal-plausible 

(Alert: Ethanolamine or aminoethanethiol) 
Mammal-plausible 

(Alert: Ethanolamine or aminoethanethiol) 
No alert found 

DNA alerts for Ames, MN, 

CA by OASIS 
No alert found No alert found No alert found No alert found 

In vitro Mutagenicity 

(Ames test) alerts by ISS 
No alert found No alert found No alert found No alert found 

In vivo mutagenicity 

(Micronucleus) alerts by 

ISS 

H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor 

Oncologic Classification 

(OECD Toolbox v4.2) 
Not classified Not classified Not classified Not classified 

Mutagenicity in vitro 
(Derek Nexus 6.3) 

Bacterium - inactive Bacterium - inactive Bacterium - inactive Bacterium - inactive 

Reproductive and developmental toxicity 
ER Binding 

(OECD Toolbox v4.2) 
Non-binder, non-cyclic structure Non-binder, non-cyclic structure Non-binder, non-cyclic structure Non-binder, MW>500 

DART scheme 

(OECD Toolbox v4.2) 
Not known precedent DART 

potential 

Not known precedent DART potential Not known precedent DART potential Not known precedent DART potential 

Metabolism 
Rat liver S9 metabolism 

simulator and Structural 

Alerts for Metabolites 

(OECD Toolbox v4.2) 

13 metabolites: 
 

13×No alert found (DNA binding by 
OASIS) 
 

4×Schiff base formers (DNA binding by 
OECD) 
 

13× Non binder (Estrogen receptor 
binding)  

 
4×Schiff base formation (Protein 
binding by OASIS) 

 
9×High (Class III) (Toxic hazard 
classification by Cramer) 

4×Simple aldehyde (Genotox) 
(Carcinogenicity alerts by ISS) 

 
1×Alpha-hydroxy and alkoxyacetic acid 
derivatives (22b) (DART scheme) 

 

13 metabolites: 
 

13×No alert found (DNA binding by OASIS) 
 
4×Schiff base formers (DNA binding by OECD) 

 
13× Non binder (Estrogen receptor binding)  
 

4×Schiff base formation (Protein binding by OASIS) 
 

9×High (Class III) (Toxic hazard classification by 
Cramer) 
 

4×Simple aldehyde (Genotox) (Carcinogenicity alerts 
by ISS) 
 

1×Alpha-hydroxy and alkoxyacetic acid derivatives 
(22b) (DART scheme) 

 
13×No alert found (DNA alerts for AMEs, CA and 
MNT by OASIS) 

 

13 metabolites: 
 

13×No alert found (DNA binding by OASIS) 
 
4×Schiff base formers (DNA binding by OECD) 

 
13× Non binder (Estrogen receptor binding)  
 

4×Schiff base formation (Protein binding by OASIS) 
 

9×High (Class III) (Toxic hazard classification by 
Cramer) 
 

4×Simple aldehyde (Genotox) (Carcinogenicity alerts 
by ISS) 
 

1×Alpha-hydroxy and alkoxyacetic acid derivatives 
(22b) (DART scheme) 

 
13×No alert found (DNA alerts for AMEs, CA and 
MNT by OASIS) 

 

1 metabolite: 
 

1×No alert found (DNA binding by OASIS) 
 
1×SN1 (DNA binding by OECD) 

 
1× Non binder (Estrogen receptor binding)  
 

1×No alert found (Protein binding by OASIS) 
 

1×High (Class III) (Toxic hazard classification by 
Cramer) 
 

1×No alert found (Genotox) (Carcinogenicity alerts 
by ISS) 
 

1×Not known (DART scheme) 

 
1×No alert found (DNA alerts for AMEs, CA and 
MNT by OASIS) 
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13×No alert found (DNA alerts for 
AMEs, CA and MNT by OASIS) 
 

13× Inclusion rules not met (Eye 
irritation/corrosion inclusion rules by 
BfR) 

 
4×Simple aldehyde (in vitro 
mutagenicity (Ames test) alerts by ISS) 

 
13×H-acceptor-path3-H-acceptor (in 

vivo mutagenicity (Micronucleus) alerts 
by ISS) 
 

4×Skin sensitization Category 1B 
(Protein binding alerts for skin 
sensitization according to GHS) 

 

13× Inclusion rules not met (Eye irritation/corrosion 
inclusion rules by BfR) 

 
4×Simple aldehyde (in vitro mutagenicity (Ames test) 
alerts by ISS) 
 

13×H-acceptor-path3-H-acceptor (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 

 
4×Skin sensitization Category 1B (Protein binding 
alerts for skin sensitization according to GHS) 

 
 
 

13× Inclusion rules not met (Eye irritation/corrosion 
inclusion rules by BfR) 
 

4×Simple aldehyde (in vitro mutagenicity (Ames test) 
alerts by ISS) 
 

13×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by ISS) 
 

4×Skin sensitization Category 1B (Protein binding 
alerts for skin sensitization according to GHS) 

 

1× Inclusion rules not met (Eye irritation/corrosion 
inclusion rules by BfR) 

 
1×No alert found  (in vitro mutagenicity (Ames test) 
alerts by ISS) 
 

1×H-acceptor-path3-H-acceptor (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 

 
1× Not possible classified (Keratinocyte gene 
expression) 

 
1×No alert found (Protein binding alerts for skin 
sensitization according to GHS) 

 

Skin metabolism simulator  

(OECD Toolbox v4.2) 
1 metabolite: 

 
1×No alert found (DNA binding by 
OASIS) 

 
1×SN1(DNA binding by OECD) 

 
1× Non binder (Estrogen receptor 
binding)  

 
1×No alert found (Protein binding by 
OASIS) 

 
1×High (Class III) (Toxic hazard 

classification by Cramer) 

 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 

1× Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by OASIS) 

 
1×High (Class III) (Toxic hazard classification by 
Cramer) 

 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 

1× Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by OASIS) 

 
1×High (Class III) (Toxic hazard classification by 
Cramer) 

 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 

1× Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by OASIS) 

 
1×High (Class III) (Toxic hazard classification by 
Cramer) 

 

Justification                                        Chemical and toxicological properties as well as the compositions of Sodium Cocoamphoacetate and Amphoacetate C8-C18 are expected to be similar.  Both the target and 

source ingredients are a mixture of varying alkyl chain-length (C8-C18) amphoacetates. 
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Table 2.  Read-across justification: Disodium Cocoamphodiacetate - Amphoacetates C8-18 (monoacetate2 and diacetate2) 

 Target Ingredients Source Analogs 

Name Disodium Cocoamphodiacetate (C8) Disodium Cocoamphodiacetate (C18) Amphoacetate C8-C18 (monoacetate2) Amphoacetate C8-C18 (diacetate2) 

CAS No. 90387-76-1  

Structure 

  

 
 

Tanimoto score  

(ChemMine Tools) 
 

1 

Disodium Cocoamphodiacetate (C8) 

vs.Amphoacetate C8 (diacetate2) 

 

0.618 

Disodium Cocoamphodiacetate (C8) vs.  

Amphoacetate C8 (monoacetate2) 

 

1 

Disodium Cocoamphodiacetate(C18) vs. Amphoacetate 

C18 (diacetate2) 

 

0.738 

Disodium Cocoamphodiacetate(C18) vs. Amphoacetate 

C18 (monoacetate2) 

 

Read-across endpoint(s) • Acute toxicity  

• Repeated dose toxicity 

• DART 

• Genotoxicity  

• Dermal irritation/sensitization 

• Ocular irritation   
Formula C18H32N2O6Na2 C28H52N2O6Na2 C14H27N2O4Na - C24H47N2O4Na C18H32N2O6Na2 -  

C28H52N2O6Na2 

Formula Weight (Da) 418.45 558.72 310.37 - 450.64  418.45 - 558.72 

Melting Point (°C, MPBPVP 

v1.43; EpiSuite) 
309.78 349.84 297.88 - 349.84                         309.78 - 349.84                                

log Kow (KOWWIN v1.68 estimate; 

EpiSuite) 
-4.68 0.23 -3.58 -1.33 -4.68 - 0.23 

Water Solubility (mg/l, @ 25°C, 

WSKOW v1.42 in EPI Suite) 
1e+006 9.355 5.999e+005 - 108.4 1e+006 - 9.355 

Repeated dose toxicity            
Repeat dose (HESS) Not categorized Not categorized Not categorized Not categorized 

Irritation (of the respiratory 

tract) 
(Derek Nexus 6.3) 

Mammal-plausible (Alert: 

Ethanolamine) 
Not identified Mammal-plausible (Alert: Ethanolamine) Mammal-plausible (Alert: Ethanolamine) 

(C8) 

-Not identified (C18) 
Skin Sensitization 
Protein Binding Alerts for 

skin sensitization by OASIS 
No alert found No alert found No alert found No alert found 

Protein Binding by OECD No alert found No alert found No alert found No alert found 
Protein Binding Alerts 

according to GSH 
Not possible to classify Not possible to classify Not possible to classify Not possible to classify 
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Skin Sensitization prediction 

(OECD Toolbox v4.2) 
Negative Positive Negative (C8) – Positive (C18) Negative (C8) – 

Positive (C18) 

Skin Sensitization prediction 

(Derek Nexus 6.3) 
Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer 

Genotoxicity 
DNA binding (OECD Toolbox 

v4.2) 
SN1 SN1 SN1 SN1 

Carcinogenicity (genotoxicity 

and non-genotoxicity) alerts   

(OECD Toolbox v4.2) 

No alert found No alert found No alert found No alert found 

Carcinogenicity 
(Derek Nexus 6.3) 

No alert found No alert found Mammal-plausible 

(Alert: Ethanolamine or aminoethanethiol) 
No alert found 

DNA alerts for Ames, MN, 

CA by OASIS 
No alert found No alert found No alert found No alert found 

In vitro Mutagenicity (Ames 

test) alerts by ISS 
No alert found No alert found No alert found No alert found 

In vivo mutagenicity 

(Micronucleus) alerts by ISS 
H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor 

Oncologic Classification 

(OECD Toolbox v4.2) 
Not classified Not classified Not classified Not classified 

Mutagenicity in vitro 
(Derek Nexus 6.3) 

Bacterium - inactive Bacterium - inactive Bacterium - inactive Bacterium - inactive 

Reproductive and developmental toxicity 
ER Binding 

(OECD Toolbox v4.2) 
Non-binder, non-cyclic 

structure 

Non-binder, MW>500 Non-binder, non-cyclic structure Non-binder, non-cyclic structure (C8) - Non 

binder, MW>500 (C18) 
DART scheme 

(OECD Toolbox v4.2) 
Not known precedent DART 

potential 

Not known precedent DART potential Not known precedent DART potential Not known precedent DART potential 

Metabolism 
Rat liver S9 metabolism 

simulator and Structural 

Alerts for Metabolites (OECD 

Toolbox v4.2) 

1 metabolite: 
 
1×No alert found (DNA binding by 

OASIS) 
 
1×SN1 (DNA binding by OECD) 

 
1× Non binder (Estrogen receptor 

binding)  
 
1×No alert found (Protein binding by 

OASIS) 
 
1×High (Class III) (Toxic hazard 

classification by Cramer) 

 
1×No alert found (Genotox) 
(Carcinogenicity alerts by ISS) 
 

1×Not known (DART scheme) 

 
1×No alert found (DNA alerts for 
AMEs, CA and MNT by OASIS) 
 

1× Inclusion rules not met (Eye 
irritation/corrosion inclusion rules by 

1 metabolite: 
 
1×No alert found (DNA binding by OASIS) 

 
1×SN1 (DNA binding by OECD) 
 

1× Non binder (Estrogen receptor binding)  
 

1×No alert found (Protein binding by OASIS) 
 
1×High (Class III) (Toxic hazard classification by 

Cramer) 

 
1×No alert found (Genotox) (Carcinogenicity alerts 
by ISS) 
 

1×Not known (DART scheme) 

 
1×No alert found (DNA alerts for AMEs, CA and 

MNT by OASIS) 
 

1× Inclusion rules not met (Eye irritation/corrosion 
inclusion rules by BfR) 
 

1×No alert found  (in vitro mutagenicity (Ames test) 
alerts by ISS) 

13 metabolites: 
 
13×No alert found (DNA binding by OASIS) 

 
4×Schiff base formers (DNA binding by OECD) 
 

13× Non binder (Estrogen receptor binding)  
 

4×Schiff base formation (Protein binding by OASIS) 
 
9×High (Class III) (Toxic hazard classification by 

Cramer) 
 
4×Simple aldehyde (Genotox) (Carcinogenicity alerts 

by ISS) 
 
1×Alpha-hydroxy and alkoxyacetic acid derivatives 

(22b) (DART scheme) 
 

13×No alert found (DNA alerts for AMEs, CA and 
MNT by OASIS) 
 

13× Inclusion rules not met (Eye irritation/corrosion 
inclusion rules by BfR) 
 

4×Simple aldehyde (in vitro mutagenicity (Ames test) 
alerts by ISS) 

 

1 metabolite: 
 
1×No alert found (DNA binding by OASIS) 

 
1×SN1 (DNA binding by OECD) 
 

1× Non binder (Estrogen receptor binding)  
 

1×No alert found (Protein binding by OASIS) 
 
1×High (Class III) (Toxic hazard classification by 

Cramer) 

 
1×No alert found (Genotox) (Carcinogenicity alerts by 
ISS) 
 

1×Not known (DART scheme) 

 
1×No alert found (DNA alerts for AMEs, CA and MNT 

by OASIS) 
 

1× Inclusion rules not met (Eye irritation/corrosion 
inclusion rules by BfR) 
 

1×No alert found  (in vitro mutagenicity (Ames test) 
alerts by ISS) 
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BfR) 

 
1×No alert found  (in vitro 

mutagenicity (Ames test) alerts by 
ISS) 
 

1×H-acceptor-path3-H-acceptor (in 
vivo mutagenicity (Micronucleus) 

alerts by ISS) 
 
1× Not possible classified 

(Keratinocyte gene expression) 
 
1×No alert found (Protein binding 

alerts for skin sensitization according 
to GHS) 

 

 
1×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by ISS) 

 
1× Not possible classified (Keratinocyte gene 
expression) 

 
1×No alert found (Protein binding alerts for skin 
sensitization according to GHS) 

 

13×H-acceptor-path3-H-acceptor (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 
 

4×Skin sensitization Category 1B (Protein binding 
alerts for skin sensitization according to GHS) 
 

 
1×H-acceptor-path3-H-acceptor (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 

 
1× Not possible classified (Keratinocyte gene 
expression) 

 
1×No alert found (Protein binding alerts for skin 
sensitization according to GHS) 

 

Skin metabolism simulator  

(OECD Toolbox v4.2) 
1 metabolite: 
 

1×No alert found (DNA binding by 
OASIS) 

 
1×SN1(DNA binding by OECD) 
 

1× Non binder (Estrogen receptor 
binding)  
 

1×No alert found (Protein binding by 
OASIS) 

 
1×High (Class III) (Toxic hazard 
classification by Cramer) 

 

1 metabolite: 
 

1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 
1× Non binder (Estrogen receptor binding)  

 
1×No alert found (Protein binding by OASIS) 
 

1×High (Class III) (Toxic hazard classification by 
Cramer) 

 

1 metabolite: 
 

1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 
1× Non binder (Estrogen receptor binding)  

 
1×No alert found (Protein binding by OASIS) 
 

1×High (Class III) (Toxic hazard classification by 
Cramer) 

 

1 metabolite: 
 

1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 
1× Non binder (Estrogen receptor binding)  

 
1×No alert found (Protein binding by OASIS) 
 

1×High (Class III) (Toxic hazard classification by 
Cramer) 

 

Justification                                         Chemical and toxicological properties as well as the compositions of Disodium Cocoamphodiacetate and Amphoacetate C8-C18 are expected to be similar.  Both the 

target and source ingredients are a mixture of varying alkyl chain-length (C8-C18) amphoacetates. 
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Table 3.  Read-across justification: Sodium Cocoamphoacetate - N-(2-hydroxyethyl)-N-[2-[(oxooctyl)amino]ethyl]-β-alanine 

 Target Ingredients Source Analogs 

Name Sodium Cocoamphoacetate (C8) Sodium Cocoamphoacetate(C18) N-(2-hydroxyethyl)-N-[2-[(oxooctyl)amino]ethyl]-β-

alanine) 

CAS No.                                                     90387-76-1    64265-45-8 

Structure 

   
Tanimoto score  

(ChemMine Tools) 

 

0.955 

 

0.656 
 

 

                  

 

 

Read-across endpoint(s) • Acute toxicity 

• Repeated dose toxicity 

• DART 

• Genotoxicity 

• Dermal irritation/sensitization 

• Ocular irritation 

Formula C14H27N2O4Na C24H47N2O4Na C15H30N2O4 

Formula Weight (Da) 310.37 450.64 302.42 

Melting Point (°C, MPBPVP v1.43; EpiSuite) 297.88 349.84 311.59 

log Kow (KOWWIN v1.68 estimate; EpiSuite) -3.58 1.33 0.72 

Water Solubility (mg/l, @ 25°C, WSKOW v1.42 in EPI 

Suite) 
5.999e+005 108.4 2889 

Repeated dose toxicity            
Repeat dose (HESS) Not categorized Not categorized Not categorized 
Irritation (of the respiratory tract) 
(Derek Nexus 6.3) 

Mammal-plausible (Alert: 

Ethanolamine) 
Mammal-plausible (Alert: Ethanolamine) Mammal-plausible (Alert: Ethanolamine) 

Skin Sensitization 
Protein Binding Alerts for skin sensitization by 

OASIS 
No alert found No alert found No alert found 

Protein Binding by OECD No alert found No alert found No alert found 
Protein Binding Alerts according to GSH Not possible to classify Not possible to classify Not possible to classify 

Skin Sensitization prediction (OECD Toolbox v4.2) Negative Positive Category 1B (indication of skin sensitizing 

potential) based on GHS criteria 
 

Skin Sensitization prediction (Derek Nexus 6.3) Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer 

Genotoxicity 
DNA binding (OECD Toolbox v4.2) SN1 SN1 SN1 

Carcinogenicity (genotoxicity and non-genotoxicity) 

alerts   

(OECD Toolbox v4.2) 

No alert found No alert found No alert found 

Carcinogenicity Mammal-plausible Mammal-plausible Mammal-plausible 
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(Derek Nexus 6.3) (Alert: Ethanolamine or aminoethanethiol) (Alert: Ethanolamine or aminoethanethiol) (Alert: Ethanolamine or aminoethanethiol) 
DNA alerts for Ames, MN, CA by OASIS No alert found No alert found No alert found 
In vitro Mutagenicity (Ames test) alerts by ISS No alert found No alert found No alert found 

In vivo mutagenicity (Micronucleus) alerts by ISS H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor 

Oncologic Classification 

(OECD Toolbox v4.2) 
Not classified Not classified Not classified 

Mutagenicity in vitro 
(Derek Nexus 6.3) 

Bacterium - inactive Bacterium - inactive Bacterium - inactive 

Reproductive and developmental toxicity 
ER Binding 

(OECD Toolbox v4.2) 
Non binder, non cyclic structure Non binder, non cyclic structure Non binder, non cyclic structure 

DART scheme 

(OECD Toolbox v4.2) 
Not known precedent DART potential Not known precedent DART potential Not known precedent DART potential 

Metabolism 
Rat liver S9 metabolism simulator and Structural 

Alerts for Metabolites (OECD Toolbox v4.2) 

13 metabolites: 
 
13×No alert found (DNA binding by 

OASIS) 
 
4×Schiff base formers (DNA binding by 

OECD) 
 

13× Non binder (Estrogen receptor binding)  
 
4×Schiff base formation (Protein binding by 

OASIS) 
 
9×High (Class III) (Toxic hazard 

classification by Cramer) 
 
4×Simple aldehyde (Genotox) 

(Carcinogenicity alerts by ISS) 
 

1×Alpha-hydroxy and alkoxyacetic acid 
derivatives (22b) (DART scheme) 
 

13×No alert found (DNA alerts for AMEs, 
CA and MNT by OASIS) 
 

13× Inclusion rules not met (Eye 
irritation/corrosion inclusion rules by BfR) 

 
4×Simple aldehyde (in vitro mutagenicity 
(Ames test) alerts by ISS) 

 
13×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by ISS) 

 
 

4×Skin sensitization Category 1B (Protein 
binding alerts for skin sensitization 
according to GHS) 

 

13 metabolites: 
 
13×No alert found (DNA binding by OASIS) 

 
4×Schiff base formers (DNA binding by OECD) 
 

13× Non binder (Estrogen receptor binding)  
 

4×Schiff base formation (Protein binding by OASIS) 
 
9×High (Class III) (Toxic hazard classification by Cramer) 

 
4×Simple aldehyde (Genotox) (Carcinogenicity alerts by ISS) 
 

1×Alpha-hydroxy and alkoxyacetic acid derivatives (22b) (DART 
scheme) 

 
13×No alert found (DNA alerts for AMEs, CA and MNT by 
OASIS) 

 
13× Inclusion rules not met (Eye irritation/corrosion inclusion rules 
by BfR) 

 
4×Simple aldehyde (in vitro mutagenicity (Ames test) alerts by ISS) 

 
13×H-acceptor-path3-H-acceptor (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 

 
4×Skin sensitization Category 1B (Protein binding alerts for skin 

sensitization according to GHS) 
 
 

 

 

 

No metabolites 

Skin metabolism simulator  

(OECD Toolbox v4.2) 
1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 
1× Non binder (Estrogen receptor binding)  

 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 
1× Non binder (Estrogen receptor binding)  

 

 

 

No metabolites 
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1×No alert found (Protein binding by 
OASIS) 
 

1×High (Class III) (Toxic hazard 
classification by Cramer) 

 

1×No alert found (Protein binding by OASIS) 
 
1×High (Class III) (Toxic hazard classification by Cramer) 

 

Justification                                       Chemical and toxicological properties between source analog and target ingredient are expected to be similar.  The target ingredient is a mixture of varying alkyl chain-

length (C8-C18) amphoacetates and the source chemical is just one length at the shorter end (C8). 
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Table 4.  Read-across justification: Sodium Lauroamphoacetate/Disodium Lauroamphodiacetate -Amphoacetates C14 (monoacetate2 and diacetate2) 

 Target Ingredients Source Analogs 

Name Sodium Lauroamphoacetate Disodium Lauroamphodiacetate Amphoacetate C14 (monoacetate2) Amphoacetate C14 (diacetate2) 

CAS No. 90387-76-1 68608-66-2; 156028-14-7; 66161-62-4             ― 

Structure 

  

  

Tanimoto score  

(ChemMine Tools) 
 

=0.783 

Sodium Lauroamphoacetate vs.  Amphoacetate C14 

(monoacetate2) 

 

=0.727 

Sodium Lauroamphoacetate vs.  Amphoacetate C14 

(diacetate2) 

 

 

 

 

=0.654 

Disodium Lauroamphodiacetate vs. Amphoacetate 

C14(monoacetate2) 

 

=0.807 

Disodium Lauroamphodiacetate vs. Amphoacetate 

C14(diacetate2) 

 

Read-across endpoint(s) • Acute toxicity  

• Repeated dose toxicity  

• DART 

• Genotoxicity 

• Dermal irritation/sensitization 

• Ocular irritation 

Formula C18H35N2O4Na C20 H36N2O6Na2 C20H39N2O4Na C22H40N2O6Na2 

Formula Weight (Da) 366.48 446.50 380.51 474.55 

Melting Point (°C, MPBPVP v1.43; EpiSuite) 319.56 320.63 394.53 331.47 

log Kow (KOWWIN v1.68 estimate; EpiSuite) -1.62 -3.70 -0.64 -2.72 

Water Solubility (mg/l, @ 25°C, WSKOW 

v1.42 in EPI Suite) 
            5810 1.111e+005 566.5 1.07e+004 

Repeated dose toxicity            
Repeat dose (HESS) Not categorized Not categorized Not categorized Not categorized 

Irritation (of the respiratory tract) 
(Derek Nexus 6.3) 

Mammal-plausible (Alert: 

Ethanolamine) 
No alert found No alert found No alert found 

Skin Sensitization 
Protein Binding Alerts for skin 

sensitization by OASIS 
No alert found No alert found No alert found No alert found 

Protein Binding by OECD No alert found No alert found No alert found No alert found 
Protein Binding Alerts GSH Not possible to classify Not possible to classify Not possible to classify Not possible to classify 
Skin Sensitization prediction (OECD 

Toolbox v4.2) 
Negative Negative Negative Negative 

Skin Sensitization prediction (Derek Nexus 

6.3) 
Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer 

Genotoxicity 
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DNA binding (OECD Toolbox v4.2) SN1 SN1 SN1 SN1 
Carcinogenicity (genotoxicity and non-

genotoxicity) alerts   

(OECD Toolbox v4.2) 

No alert found No alert found No alert found No alert found 

Carcinogenicity 
(Derek Nexus 6.3) 

Mammal-plausible 

(Alert: Ethanolamine or aminoethanethiol) 
No alert found Mammal-plausible 

(Alert: Ethanolamine or aminoethanethiol) 
No alert found 

DNA alerts for Ames, MN, CA by 

OASIS 
No alert found No alert found No alert found No alert found 

In vitro Mutagenicity (Ames test) alerts 

by ISS 
No alert found No alert found No alert found No alert found 

In vivo mutagenicity (Micronucleus) 

alerts by ISS 
H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor 

Oncologic Classification 

(OECD Toolbox v4.2) 
Not classified Not classified Not classified Not classified 

Mutagenicity in vitro 
(Derek Nexus 6.3) 

Bacterium - inactive Bacterium - inactive Bacterium - inactive Bacterium - inactive 

Reproductive and developmental toxicity 
ER Binding 

(OECD Toolbox v4.2) 
Non-binder, non-cyclic structure Non-binder, non-cyclic structure Non-binder, non-cyclic structure Non-binder, non-cyclic structure 

DART scheme 

(OECD Toolbox v4.2) 
Not known precedent DART potential Not known precedent DART potential Not known precedent DART potential Not known precedent DART potential 

Metabolism 
Rat liver S9 metabolism simulator and 

Structural Alerts for Metabolites (OECD 

Toolbox v4.2) 

13 metabolites: 
 

13×No alert found (DNA binding by OASIS) 
 
4×Schiff base formers (DNA binding by OECD) 

 
13× Non binder (Estrogen receptor binding)  
 

4×Schiff base formation (Protein binding by 
OASIS) 

 
9×High (Class III) (Toxic hazard classification by 
Cramer) 

 
4×Simple aldehyde (Genotox) (Carcinogenicity 
alerts by ISS) 

 
1×Alpha-hydroxy and alkoxyacetic acid 

derivatives (22b) (DART scheme) 
 
13×No alert found (DNA alerts for AMEs, CA 

and MNT by OASIS) 
 
13× Inclusion rules not met (Eye 

irritation/corrosion inclusion rules by BfR) 
 

4×Simple aldehyde (in vitro mutagenicity (Ames 
test) alerts by ISS) 
 

2×High gene expression (Keratinocyte gene 

expression) 

  
13×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by ISS) 

 

1 metabolite: 
 

1×No alert found (DNA binding by OASIS) 
 
1×SN1 (DNA binding by OECD) 

 
1× Non binder (Estrogen receptor binding)  
 

1×No alert found (Protein binding by OASIS) 
 

1×High (Class III) (Toxic hazard classification 
by Cramer) 

 
1×No alert found (Genotox) (Carcinogenicity 
alerts by ISS) 

 
1×Not known (DART scheme) 

 
1×No alert found (DNA alerts for AMEs, CA 
and MNT by OASIS) 

 
1× Inclusion rules not met (Eye 
irritation/corrosion inclusion rules by BfR) 

 
1×No alert found  (in vitro mutagenicity (Ames 

test) alerts by ISS) 
 
1×H-acceptor-path3-H-acceptor (in vivo 

mutagenicity (Micronucleus) alerts by ISS) 
 
1× Not possible classified (Keratinocyte gene 

expression) 
 

13 metabolites: 
 

13×No alert found (DNA binding by 
OASIS) 
 

4×Schiff base formers (DNA binding by 
OECD) 
 

13× Non binder (Estrogen receptor binding)  
 

4×Schiff base formation (Protein binding 
by OASIS) 
 

9×High (Class III) (Toxic hazard 
classification by Cramer) 
 

4×Simple aldehyde (Genotox) 
(Carcinogenicity alerts by ISS) 

 
1×Alpha-hydroxy and alkoxyacetic acid 
derivatives (22b) (DART scheme) 

 
13×No alert found (DNA alerts for AMEs, 
CA and MNT by OASIS) 

 
13× Inclusion rules not met (Eye 

irritation/corrosion inclusion rules by BfR) 
 
4×Simple aldehyde (in vitro mutagenicity 

(Ames test) alerts by ISS) 
 
2× High gene expression (Keratinocyte 

gene expression) 
 

13×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by ISS) 

1 metabolite: 
 

1×No alert found (DNA binding by OASIS) 
 
1×SN1 (DNA binding by OECD) 

 
1× Non binder (Estrogen receptor binding)  
 

1×No alert found (Protein binding by 
OASIS) 

 
1×High (Class III) (Toxic hazard 
classification by Cramer) 

 
1×No alert found (Genotox) (Carcinogenicity 

alerts by ISS) 
 
1×Not known (DART scheme) 

 
1×No alert found (DNA alerts for AMEs, CA 

and MNT by OASIS) 
 
1× Inclusion rules not met (Eye 

irritation/corrosion inclusion rules by BfR) 

 
1×No alert found  (in vitro mutagenicity 
(Ames test) alerts by ISS) 
 

1×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by ISS) 
 

1× Not possible classified (Keratinocyte gene 
expression) 
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4×Skin sensitization Category 1B (Protein 
binding alerts for skin sensitization according to 
GHS) 

 

4×Aldehydes (Skin irritation/corrosion Inclusion 

rules by BfR) 

 

1×No alert found (Protein binding alerts for 
skin sensitization according to GHS) 
 

 
4×Skin sensitization Category 1B (Protein 
binding alerts for skin sensitization 

according to GHS) 
 

4×Aldehydes (Skin irritation/corrosion 

Inclusion rules by BfR) 

 

1×No alert found (Protein binding alerts for 
skin sensitization according to GHS) 

 

Skin metabolism simulator  

(OECD Toolbox v4.2) 
1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 

 
1×SN1(DNA binding by OECD) 
 

1× Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by OASIS) 

 
1×High (Class III) (Toxic hazard classification by 
Cramer) 

 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 

 
1×SN1(DNA binding by OECD) 
 

1× Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by OASIS) 

 
1×High (Class III) (Toxic hazard classification 
by Cramer) 

 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 

 
1×SN1(DNA binding by OECD) 
 

1× Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by 

OASIS) 
 
1×High (Class III) (Toxic hazard 

classification by Cramer) 
 

1× H-acceptor-path3-H-acceptor (in vivo 

mutagenicity (Micronucleus) alert by ISS 

 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 

 
1×SN1(DNA binding by OECD) 
 

1× Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by 

OASIS) 
 
1×High (Class III) (Toxic hazard 

classification by Cramer) 

 

Justification                                         Chemical and toxicological properties between Sodium Lauroamphoacetate, Disodium Lauroamphoacetate, and Amphoacetates C12-C14 or Amphoacetates C12 are 

expected to be similar. The source analogs are Amphoacetates C12, or Amphoacetates C12-C14. 
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Table 5.  Read-across justification: Sodium Cocoamphopropionate - N-(2-hydroxyethyl)-N-[2-[(oxooctyl)amino]ethyl]-β-alanine) 

 Target Ingredients Source Analog 

Name Sodium Cocoamphopropionate (C8) Sodium Cocoamphopropionate (C18) N-(2-hydroxyethyl)-N-[2-[(oxooctyl)amino]ethyl]-β-

alanine) 

CAS No.                                                                             93820-52-1 64265-45-8 

Structure 

   
Tanimoto score  

(ChemMine Tools) 
 

0.955 

 

0.421 

 

Read-across 

endpoint(s) 

• Acute toxicity 

• Repeated dose toxicity 

• DART 

• Genotoxicity 

• Dermal irritation/sensitization 

• Ocular irritation 

Formula C15H29N2NaO4 C25H49N2NaO4 C15H30N2O4 

Formula Weight 

(Da) 
324.40 464.67 302.42 

Melting Point (°C, 

MPBPVP v1.43; 

EpiSuite) 

303.30 349.84 311.59 

log Kow (KOWWIN 

v1.68 estimate; 

EpiSuite) 

-3.09 1.82 0.72 

Water Solubility 

(mg/l, @ 25°C, 

WSKOW v1.42 in 

EPI Suite) 

0.00002 33.63 2889 

Repeated dose toxicity            
Repeat dose 

(HESS) 
Not categorized Not categorized Not categorized 

Irritation (of the 

respiratory tract) 
(Derek Nexus 6.3) 

Mammal-plausible (Alert: Ethanolamine) Mammal-plausible (Alert: Ethanolamine) Mammal-plausible (Alert: Ethanolamine) 

Skin Sensitization 
Protein Binding 

Alerts for skin 

sensitization by 

OASIS 

No alert found No alert found No alert found 

Protein Binding 

by OECD 
No alert found No alert found No alert found 
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Protein Binding 

Alerts according 

to GSH 

Not possible to classify Not possible to classify Not possible to classify 

Skin Sensitization 

prediction (OECD 

Toolbox v4.2) 

Negative Positive Category 1B (indication of skin sensitizing 

potential) based on GHS criteria 

Skin Sensitization 

prediction (Derek 

Nexus 6.3) 

Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer 

Genotoxicity 
DNA binding 

(OECD Toolbox v4.2) 
SN1 SN1 SN1 

Carcinogenicity 

(genotoxicity and 

non-genotoxicity) 

alerts   

(OECD Toolbox v4.2) 

No alert found No alert found No alert found 

Carcinogenicity 
(Derek Nexus 6.3) 

Mammal-plausible 

(Alert: Ethanolamine or aminoethanethiol) 
Mammal-plausible 

(Alert: Ethanolamine or aminoethanethiol) 
Mammal-plausible 

(Alert: Ethanolamine or aminoethanethiol) 

DNA alerts for 

Ames, MN, CA 

by OASIS 

No alert found No alert found No alert found 

In vitro 

Mutagenicity 

(Ames test) alerts 

by ISS 

No alert found No alert found No alert found 

In vivo 

mutagenicity 

(Micronucleus) 

alerts by ISS 

H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor 

Oncologic 

Classification 

(OECD Toolbox v4.2) 

Not classified Not classified Not classified 

Mutagenicity in 

vitro 
(Derek Nexus 6.3) 

Bacterium - inactive Bacterium - inactive Bacterium - inactive 

Reproductive and developmental toxicity 
ER Binding 

(OECD Toolbox v4.2) 
Non-binder, non-cyclic structure Non-binder, non-cyclic structure Non-binder, non-cyclic structure 

DART scheme 

(OECD Toolbox v4.2) 
Not known precedent DART potential Not known precedent DART potential Not known precedent DART potential 

Metabolism 
Rat liver S9 

metabolism 

simulator and 

Structural Alerts 

for Metabolites 

(OECD Toolbox v4.2) 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1 (DNA binding by OECD) 
 
1× Non binder (Estrogen receptor binding)  

 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1 (DNA binding by OECD) 
 
1× Non binder (Estrogen receptor binding)  

 

 

 

No metabolites 
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1× No alert found (Protein binding by OASIS) 
 
1×High (Class III) (Toxic hazard classification by Cramer) 

 
1× No alert found (Carcinogenicity alerts by ISS) 
 

1×Not known precedent DART potential 
 
1×No alert found (DNA alerts for AMEs, CA and MNT by 

OASIS) 
 

1× Inclusion rules not met (Eye irritation/corrosion inclusion 
rules by BfR) 
 

1×No alert found (in vitro mutagenicity (Ames test) alerts by 
ISS) 
 

1×H-acceptor-path3-H-acceptor (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 

 
1×No alert found (Protein binding alerts for skin sensitization 
according to GHS) 

 

1× No alert found (Protein binding by OASIS) 
 
1×High (Class III) (Toxic hazard classification by Cramer) 

 
1× No alert found (Carcinogenicity alerts by ISS) 
 

1×Not known precedent DART potential 
 
1×No alert found (DNA alerts for AMEs, CA and MNT by OASIS) 

 
1× Inclusion rules not met (Eye irritation/corrosion inclusion rules by BfR) 

 
1×No alert found (in vitro mutagenicity (Ames test) alerts by ISS) 
 

1×H-acceptor-path3-H-acceptor (in vivo mutagenicity (Micronucleus) alerts by ISS) 
 
1×No alert found (Protein binding alerts for skin sensitization according to GHS) 

 

Skin metabolism 

simulator  

(OECD Toolbox v4.2) 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 
1× Non binder (Estrogen receptor binding)  

 
1×No alert found (Protein binding by OASIS) 

 
1×H-acceptor-path3-H-acceptor (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 

 
1×High (Class III) (Toxic hazard classification by Cramer) 
 

1× Inclusion rules not met (Eye irritation/corrosion inclusion 
rules by BfR) 
 

1×No alert found (Protein binding alerts for skin sensitization 
according to GHS) 

 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 
1× Non binder (Estrogen receptor binding)  

 
1×No alert found (Protein binding by OASIS) 

 
1×H-acceptor-path3-H-acceptor (in vivo mutagenicity (Micronucleus) alerts by ISS) 
 

1×High (Class III) (Toxic hazard classification by Cramer) 
 
1× Inclusion rules not met (Eye irritation/corrosion inclusion rules by BfR) 

 
1×No alert found (Protein binding alerts for skin sensitization according to GHS) 
 

 

 

No metabolites 

Justification                                       Chemical and toxicological properties between source analog and target ingredient are expected to be similar.  The target ingredient is a mixture of varying alkyl chain 

length (C8-C18) amphopropionates and the source chemical is just one length at the shorter end (C8). 
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Table A (minor constituents).  Amphoacetates C8-18 (monoacetate1 and diacetate1) 

 Source Analogs Source Analogs 

Name Amphoacetate C8 (monoacetate1) Amphoacetate C18 (monoacetate1) Amphoacetate C8 (diacetate1) Amphoacetate C18 (diacetate1) 

CAS No. 

  

     
Structure     
Tanimoto score  
(ChemMine Tools) 

0.624 

Sodium Cocoamphoacetate (C8) vs.  

Amphoacetate C8 (monoacetate1) 

 

0.614 

Sodium Cocoamphoacetate (C18) vs.  

Amphoacetate C18 (monoacetate1) 

 

0.559 

Sodium Cocoamphoacetate (C8) vs.  

Amphoacetate C8 (diacetate1) 

 

0.687 

Sodium Cocoamphoacetate (C18) vs.  Amphoacetate C18 

(diacetate1) 

 

Read-across endpoint(s)* • Acute toxicity  

• Repeated dose toxicity 

• DART 

• Genotoxicity  

• Dermal irritation/sensitization 

• Ocular irritation 
Formula C14 H27N2O4Na C24H47N2O4Na C16H28N2O6Na2 C26H48N2O6Na2 

Formula Weight (Da) 310.37 450.64 390.39 530.66 

Melting Point (°C, MPBPVP v1.43; EpiSuite) 283.82 338.02 294.69 348.89 

log Kow (KOWWIN v1.68 estimate; EpiSuite) -3.58 1.33 -6.15 -1.24 

Water Solubility (mg/l, @ 25°C, WSKOW 

v1.42 in EPI Suite) 
5.999e+005 108.4 1e+006 256.2 

Repeated dose toxicity            
Repeat dose (HESS) Not categorized Not categorized 1×Ethylenediaminetetracetic acid, EDTA 

(Renal toxicity) Alert 
Not categorized 

Irritation (of the respiratory tract) 
(Derek Nexus 6.3) 

No alert found No alert found No alert found No alert found 

Skin Sensitization 
Protein Binding Alerts for skin 

sensitization by OASIS 
No alert found No alert found No alert found No alert found 

Protein Binding by OECD No alert found No alert found No alert found No alert found 
Protein Binding Alerts according to 

GSH 
Not possible to classify Not possible to classify Not possible to classify Not possible to classify 

Skin Sensitization prediction (OECD 

Toolbox v4.2) 
Negative Negative Negative Positive 

Skin Sensitization prediction (Derek 

Nexus 6.3) 
Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer Mammal- non sensitizer 

Genotoxicity 
DNA binding (OECD Toolbox v4.2) SN1 SN1 SN1 SN1 
Carcinogenicity (genotoxicity and non-

genotoxicity) alerts   
(OECD Toolbox v4.2) 

No alert found No alert found No alert found No alert found 

Carcinogenicity 
(Derek Nexus 6.3) 

No alert found No alert found No alert found No alert found 

DNA alerts for Ames, MN, CA by 

OASIS 
No alert found No alert found No alert found No alert found 
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In vitro Mutagenicity (Ames test) alerts 

by ISS 
No alert found No alert found No alert found No alert found 

In vivo mutagenicity (Micronucleus) 

alerts by ISS 
H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor H-acceptor-path3-H-acceptor 

Oncologic Classification 
(OECD Toolbox v4.2) 

Not classified Not classified Not classified Not classified 

Mutagenicity in vitro 
(Derek Nexus 6.3) 

Bacterium - inactive Bacterium - inactive Bacterium - inactive Bacterium - inactive 

Reproductive and developmental toxicity 
ER Binding 
(OECD Toolbox v4.2) 

Non-binder, non-cyclic structure Non-binder, non-cyclic structure Non-binder, non-cyclic structure Non-binder, MW>500 

DART scheme 
(OECD Toolbox v4.2) 

Not known precedent DART 
potential 

Not known precedent DART potential Not known precedent DART 
potential 

Not known precedent DART potential 

Metabolism 
Rat liver S9 metabolism simulator and 

Structural Alerts for Metabolites (OECD 

Toolbox v4.2) 

5 metabolites: 
 

5×No alert found (DNA binding by 
OASIS) 
 

1×Schiff base formers (DNA binding by 
OECD) 
 

5× Non binder (Estrogen receptor 
binding)  

 
1×Schiff base formation (Protein binding 
by OASIS) 

 
5×High (Class III) (Toxic hazard 
classification by Cramer) 

 
1×Simple aldehyde (Genotox) 

(Carcinogenicity alerts by ISS) 
 
5×Not known (DART scheme) 

 
13×No alert found (DNA alerts for 
AMEs, CA and MNT by OASIS) 

 
5× Inclusion rules not met (Eye 
irritation/corrosion inclusion rules by 

BfR) 
 

1×Simple aldehyde (in vitro 
mutagenicity (Ames test) alerts by ISS) 
 

5×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by 
ISS) 

 
 

1×Skin sensitization Category 1B 
(Protein binding alerts for skin 
sensitization according to GHS) 

 

5 metabolites: 
 

5×No alert found (DNA binding by OASIS) 
 
1×Schiff base formers (DNA binding by OECD) 

 
5×Non binder (Estrogen receptor binding)  
 

1×Schiff base formation (Protein binding by 
OASIS) 

 
5×High (Class III) (Toxic hazard classification by 
Cramer) 

 
1×Simple aldehyde (Genotox) (Carcinogenicity 
alerts by ISS) 

 
5×Not known (DART scheme) 

 
13×No alert found (DNA alerts for AMEs, CA and 
MNT by OASIS) 

 
5× Inclusion rules not met (Eye irritation/corrosion 
inclusion rules by BfR) 

 
1×Simple aldehyde (in vitro mutagenicity (Ames 
test) alerts by ISS) 

 
5×H-acceptor-path3-H-acceptor (in vivo 

mutagenicity (Micronucleus) alerts by ISS) 
 
 

1×Skin sensitization Category 1B (Protein binding 
alerts for skin sensitization according to GHS) 

2 metabolites: 
 

2×No alert found (DNA binding by 
OASIS) 
 

2×SN1 (DNA binding by OECD) 
 
1×Non binder (Estrogen receptor binding)  

 
2×No alert found (Protein binding by 

OASIS) 
 
2×High (Class III) (Toxic hazard 

classification by Cramer) 
 
2×No alert found (Genotox) 

(Carcinogenicity alerts by ISS) 
 

2×Not known (DART scheme) 
 
2×No alert found (DNA alerts for AMEs, 

CA and MNT by OASIS) 
 
2× Inclusion rules not met (Eye 

irritation/corrosion inclusion rules by 
BfR) 
 

2×No alert found  (in vitro mutagenicity 
(Ames test) alerts by ISS) 

 
2×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by 

ISS) 
 
2× Not possible classified (Keratinocyte 

gene expression) 
 

2×No alert found (Protein binding alerts 
for skin sensitization according to GHS) 
 

1×Ethylenediaminetetracetic acid, EDTA 
(Renal toxicity) Alert (Repeated dose 
(HESS)) 

2 metabolites: 
 

2×No alert found (DNA binding by OASIS) 
 
2×SN1 (DNA binding by OECD) 

 
1× Non binder (Estrogen receptor binding)  
 

2×No alert found (Protein binding by OASIS) 
 

2×High (Class III) (Toxic hazard classification by 
Cramer) 

 
2×No alert found (Genotox) (Carcinogenicity alerts 
by ISS) 
 

2×Not known (DART scheme) 

 
2×No alert found (DNA alerts for AMEs, CA and 

MNT by OASIS) 
 
2× Inclusion rules not met (Eye irritation/corrosion 

inclusion rules by BfR) 

 
2×No alert found  (in vitro mutagenicity (Ames test) 

alerts by ISS) 
 
2×H-acceptor-path3-H-acceptor (in vivo 

mutagenicity (Micronucleus) alerts by ISS) 
 

2× Not possible classified (Keratinocyte gene 
expression) 
 

2×No alert found (Protein binding alerts for skin 
sensitization according to GHS) 

 

Skin metabolism simulator  
(OECD Toolbox v4.2) 

1 metabolite: 

 
1×No alert found (DNA binding by 
OASIS) 

 
1×SN1(DNA binding by OECD) 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
 

1 metabolite: 

 
1×No alert found (DNA binding by 
OASIS) 

1×SN1(DNA binding by OECD) 
 

1 metabolite: 

 
1×No alert found (DNA binding by OASIS) 
 

1×SN1(DNA binding by OECD) 
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1× Non binder (Estrogen receptor 
binding)  

 
1×No alert found (Protein binding by 
OASIS) 

 
1×High (Class III) (Toxic hazard 
classification by Cramer) 

 
1×No alert found (in vitro mutagenicity 

(Ames test) alerts by ISS) 

 
1×H-acceptor-path3-H-acceptor (in vivo 

mutagenicity (Micronucleus) alerts by 
ISS) 

 

1× Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by OASIS) 

 
1×High (Class III) (Toxic hazard classification by 
Cramer) 

 
1×No alert found (in vitro mutagenicity (Ames test) 
alerts by ISS) 

 
1×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by ISS) 

 

1×Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by 

OASIS) 
 
1×High (Class III) (Toxic hazard 

classification by Cramer) 
 
1×No alert found (in vitro mutagenicity 

(Ames test) alerts by ISS) 

 
1×H-acceptor-path3-H-acceptor (in vivo 

mutagenicity (Micronucleus) alerts by 
ISS) 

 
1×Ethylenediaminetetracetic acid, EDTA 
(Renal toxicity) Alert (Repeated dose 

(HESS)) 

 

1× Non binder (Estrogen receptor binding)  
 
1×No alert found (Protein binding by OASIS) 

 
1×High (Class III) (Toxic hazard classification by 
Cramer) 

 
1×No alert found (in vitro mutagenicity (Ames test) 
alerts by ISS) 

 
1×H-acceptor-path3-H-acceptor (in vivo 
mutagenicity (Micronucleus) alerts by ISS) 

 

Justification                                        Chemical and toxicological properties as well as the compositions of Sodium Cocoamphoacetate and the minor constituents of Amphoacetate C8-C18 are expected to be 

fairly similar.  Both the target and minor constituents of the source materials are a mixture of varying alkyl chain-length (C8-C18) amphoacetates. 
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__________________________________________________________________________________________ 
1620 L St NW, Suite 1200, Washington, DC  20036 

(Main) 202-331-0651 
(email) cirinfo@cir-safety.org   (website) www.cir-safety.org  

      Commitment & Credibility since 1976 

Memorandum 

To: Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From: Priya Cherian, MS, Senior Scientific Analyst/Writer, CIR  
Date:  May 24, 2024 
Subject: Wave 2 – Council Comments on the Draft Report on Inositol and Supplier Comments on the Scientific 

Literature Review  

Comments on the Draft Report have been received from Council.  These comments may be found herein as 
PCPCcomments_Inositol_Wave2_062024.  In addition, comments on the Scientific Literature Review (SLR) were received 
from a supplier (Suppliercomments_Inositol_Wave2_062024) addressing the data requests listed in the SLR.  According to 
these comments, only the isomer myo-Inositol is sold by this supplier.  The majority of this information (or similar 
information) has already been provided in the report.  Information not already included in the report include the following: 

• a clinical study containing 3% myo-Inositol; 5-wk use assay; 40 subjects; no skin irritation or skin allergy
• in vitro vaginal irritation assay; up to 16% inositol (isomer not stated); not likely to cause any mucosal irritation
• physical/chemical/heavy metal specifications of myo-Inositol (as a cosmetic ingredient)
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Alexandra Kowcz, MS, MBA 
  Industry Liaison to the CIR Expert Panel 
 
DATE: May 21, 2024 
 
SUBJECT:  Draft Report: Safety Assessment of Inositol as Used in Cosmetics (draft prepared 

for the June 2024 meeting) 
 
The Personal Care Products Council respectfully submits the following comments on the draft 
report, Safety Assessment of Inositol as Used in Cosmetics. 
 
Introduction – myo-Inositol and D-chiro-Inositol are cosmetic ingredients.  Therefore, “in the 
products of cosmetic ingredients” needs to be revised (“ingredients” should be deleted and 
“cosmetic” should be revised to “cosmetics”). 
 
Impurities – “<0.128 ng dioxins” should be corrected (likely ng/kg dioxins based on the units of 
the other impurities) 
 
Non-Cosmetic Use – The CIR report should state that reference 27 indicates that many of the 
products are homeopathic drugs.  As stated on the labels of these products, FDA does not 
evaluate homeopathic drugs.  The use of Inositol in homeopathic drugs should not be linked to 
no listing of Inositol in the OTC monographs. 
 
ADME; Summary – The time at which the serum concentrations were measured should be 
stated.  Only groups 1 and 2 had measurements at 24 hours.  Only group 1 had a measurement at 
less than an hour. 
 
Developmental and Reproductive Toxicity – It is not clear what happened to estrus cycles in the 
Inositol treated mice.  It says: “cycles were arrested at day 8-10 in treated mice of all at all 
concentrations and in positive controls.”  Since mg/kg doses are stated rather than 
concentrations, it would be clearer if it said “at all doses of Inositol” (if this is correct). 
 
Sensitization; Summary – How this maximization test was conducted is not clear.  It is unlikely 
that the guinea pigs were “sensitized with 3 intradermal injections”.  It is more likely that there 
were 3 groups, and each group was sensitized with a different injection.  Seven days after 
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injection, it was likely that the guinea pigs were treated “epicutaneously” under a closed patch, 
rather than “intracutaneously” (the injections were the intracutaneous treatments). 
 
Clinical Studies, Effects Observed with Use of Inositol for Disease/Disorder Treatment – Please 
revise the following sentence: “Studies performed in pregnant women (4 g Inositol (as myo-
inositol)/d throughout pregnancy) was not associated....” the sentence structure is saying that 
“Studies was not associated” – it should likely be that Inositol treatment was not associated with 
side effects, etc. 
 
Effect of Inositol on Reproductive Dysfunction – Please correct: “[dehy]droepiandrosterone”  
and “dehydroepiandrost[e]rone” (for both it should be “dehydroepiandrosterone”) 
 
Summary – The duration of the oral study in rats (20-day old and 3-month old rats treated) 
should be 45 days (as stated in the Short-Term Toxicity section, not “3 mo” as stated in the 
Summary. 
 
Summary – It should be noted that the trend towards increased mortality was observed in 
preterm infants (it was in a study of retinopathy of prematurity). 
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Supplier of Inositol 
 
DATE: May 24, 2024 
 
SUBJECT:  Comments on the Inositol Scientific Literature Review (comment period ends 

May 26, 2024) 
 
Our comments address the data requests listed in the Inositol Scientific Literature Review that 
was posted on CIR’s Website on March 28, 2024. 
 

1. Confirmation of which isomers of Inositol are used in cosmetic formulations 
(accordingly, all data received should be on a stereoisomer that is used in cosmetics. 
 
Our company only sells the MYO-INOSITOL isomer (specifications attached). 
 

2. Dermal absorption/dermal penetration data 
 
We do not have dermal absorption/ penetration data. However, we are including 
information on endogenous production and daily dietary intake. Endogenous production 
of inositol in humans amounts to about 4 g/day (about 57 mg/kg bw per day in a 70 kg 
adult, EFSA 2014). The total dietary intake of inositol in adults is estimated to range 
between 500 to 1000 mg/day (about 7-14 mg/kg bw per day, EFSA 2014). A review of 
12 controlled clinical trials with a total of 250 adults given oral doses of 4 to 30 g 
inositol/person per day (equal to 57 and 429 mg/kg bw per day for a 70 kg person) over 1 
to 12 months, found that the most frequently reported and dose-related adverse effects 
were nausea, flatulence, loose stools and diarrhoea (Carlomagno and Unfer, 2011). 
Another study established a maximum tolerated dose (NOAEL level) of 18 g/day (Lam et 
al., 2006). Inositol is GRAS by the FDA (21 CFR §184.1370). Thus, there is a long 
history of safe use of inositol as a part of our diet and the amounts are greater than 
amounts consumers are likely to get exposed to via the cosmetic products. 

 
 References 

a. EFSA. (2014) Scientific Opinion on the safety and efficacy of inositol as a feed 
additive for fish, dogs and cats. EFSA Journal 12:3671. 
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b. Carlomagno G., Unfer V. (2011) Inositol safety: Clinical evidences. European Review 
for Medical and Pharmacological Sciences 15:931-936. 
c. Lam S., McWilliams A., LeRiche J., MacAulay C., Wattenberg L., Szabo E. (2006) A 
phase I study of myo-inositol for lung cancer chemoprevention. Cancer Epidemiol 
Biomarkers Prev 15:1526-31. DOI: 10.1158/1055-9965.EPI-06-0128. 
 
3. Confirmatory sensitization data at the maximum reported use concentration [2% in 
face and neck and moisturizing products. 

 
A number of clinical patch tests in the form of Human Repeat Insult Patch Tests (HRIPT) 
have been conducted with closely related chemical like phytic acid (phosphorylated 
inositol). The concentration ranges from 0.05-3% have been tested in these studies. No 
skin irritation or allergic reactions were reported at these concentrations (Cosmetic 
Ingredient Review report for Polyol phosphates (Release Date: October 18, 2018). 
Furthermore, we completed a clinical study on a leave on product containing 3% inositol. 
The studies were completed under the supervision of a dermo-cosmetologist and 
performed to evaluate the efficacy of Inositol on improving the skin elasticity, used at 3% 
in a face cream, over a 5 week in-use test on 40 volunteers, against a placebo cream. The 
efficacy has been evaluated by measuring the skin biomechanical properties, with a 
cutometer, at Time 0 and after 5 weeks of products application on half face. It can be 
concluded that the product containing Inositol contributes to improve skin elasticity. 
Throughout the clinical studies no skin irritation or skin allergy was reported. 
 
The following supplemental information may be of use. In vitro irritation tests have been 
performed and show that MI is not irritant neither for the eyes, nor for the vaginal 
mucosa. (see summary below). 
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Myo-Inositol – Product Specification 
Valid from June 24, 2021 

Description 
Myo-Inositol For Personal Care 
 
Physical/chemical specifications 
Myo-Inositol Content (dry 
substance) 
97 - 100 % 
Colour (ICUMSA method) Max. 150 
pH, 5% Solution in DiH2O 6.0 - 9.0 
Moisture Max. 0.5 % (when packed) 
Chloride Max. 50 mg/kg 
Sulphate Max. 100 mg/kg 
Melting Range 224 - 227 °C 
Residue on Ignition 0 - 0.2 % 
 
Microbiological specifications 
Total Viable Count Max. 100 CFU/g 
Yeasts Max. 100 CFU/g 
Molds Max. 100 CFU/g 
Total Coliforms NEG /g 
E. coli NEG /g 
Salmonella NEG /25g 
 
Heavy metal specifications 
Heavy metals Max. 10 mg/kg 
Arsenic Max. 0.5 mg/kg 
Lead Max. 0.5 mg/kg 
Iron Max. 5.0 mg/kg 
 
Storage 
Stability data is available upon request 
 
Product and manufacturing certifications 
• ISO 9001 
• Kosher 
• ISO 22716 
 
The information contained in this publication is based on our own research and 
development work and is to the best of our knowledge reliable. Users should, 
however, conduct their own tests to determine the suitability of our products for their 
own specific purposes and the legal status for their intended use of the product. 
No liability is accepted for the product's infringement of any third party proprietary rights, 
including patents. 
 

Distributed for Comment Only -- Do Not Cite or Quote



__________________________________________________________________________________________ 
1620 L Street NW, Suite 1200, Washington, DC  20036 

(Main) 202-331-0651 
(Email) cirinfo@cir-safety.org  (Website) www.cir-safety.org  

  

                                                                                                        Commitment & Credibility since 1976 

Memorandum 

To:  Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From:  Preethi S. Raj, M.Sc., Senior Scientific Analyst/Writer, CIR 
Date:  May 24, 2024 
Subject: Safety Assessment of Paeonia suffruticosa-derived Ingredients as Used in Cosmetics 
 
 
Please find attached comments received from the Personal Care Products Council on the Draft Report of the Safety 
Assessment of Paeonia suffruticosa-derived Ingredients as Used in Cosmetics.  

 

Distributed for Comment Only -- Do Not Cite or Quote

mailto:cirinfo@cir-safety.org
http://www.cir-safety.org/


 
 
 
 
 
 

Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Alexandra Kowcz, MS, MBA 
  Industry Liaison to the CIR Expert Panel 
 
DATE: May 21, 2024 
 
SUBJECT:  Draft Report: Safety Assessment of Paeonia suffruticosa-Derived Ingredients as 

Used in Cosmetics (draft prepared for the June 2024 meeting) 
 
The Personal Care Products Council respectfully submits the following comments on the draft 
report, Safety Assessment of Paeonia suffruticosa-Derived Ingredients as Used in Cosmetics. 
 
Method of Manufacture, Paeonia Suffruticosa Seed Oil – So it is clear that it is not an essential 
oil, it would be helpful to identify Paeonia Suffruticosa Seed Oil as a fixed oil in the Method of 
Manufacture section. 
 
Toxicological Studies, Paeonia Suffruticosa (Tree Peony) Root Bark Extract – In all sections in 
which studies on the herbal mixture containing 14.29% moutan cortex are described, it would be 
helpful to state the doses of Paeonia Suffruticosa (Tree Peony) Root Bark Extract in addition to 
the doses of the mixture. 
 
Tumor Promotion – Since the Paeonia suffruticosa preparations did not result in tumor 
promotion, the title of this section should be changed to Inhibition of Tumor Growth. 
 
Dermal Irritation, Human; Summary – The solvent for the ingredient tested in the 24-hour closed 
patch study in 20 subjects was 90% ethanol as described on the same summary page that 
summarizes the irritation study. 
 
Dermal Sensitization, Human; Summary – Since there is enough information to calculate the 
µg/cm2 dose used in the HRIPT it should be calculated and stated in the CIR report (0.64 µg root 
extract/cm2). 
 
Summary – Since responses vary by cell type, it would be helpful to also state the cell type for 
which changes in IL-24 levels were described. 
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Memorandum 

 
To:    Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From:    Christina L. Burnett, MSES, Senior Scientific Analyst/Writer, CIR 
Date:    May 24, 2024 
Subject: Wave 2 - Amended Safety Assessment of p-Phenylenediamine, p-Phenylenediamine HCl, and p-Phenylenediamine 

Sulfate as Used in Cosmetics 
 
 
Please find attached the comments provided by the Personal Care Products Council on the Draft Final Amended Report on p-
Phenylenediamine, p-Phenylenediamine HCl, and p-Phenylenediamine Sulfate 
(PCPCcomments_Phenylenediamine_Wave2_062024). 
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Alexandra Kowcz, MS, MBA 
  Industry Liaison to the CIR Expert Panel 
 
DATE: May 21, 2024 
 
SUBJECT:  Draft Final Report: Amended Safety Assessment of p-Phenylenediamine, p-

Phenylenediamine HCl, and p-Phenylenediamine Sulfate as Used in Cosmetics 
(draft prepared for the June 2024 meeting) 

 
The Personal Care Products Council respectfully submits the following comments on the draft 
final report, Amended Safety Assessment of p-Phenylenediamine, p-Phenylenediamine HCl, and 
p-Phenylenediamine Sulfate as Used in Cosmetics. 
 
Key Issue 
Discussion – Is the following sentence necessary in the Discussion?  “Furthermore, use of p-
Phenylenediamine outside of hair dying products is not within the purview of this Panel.”  The 
Discussion does give the Expert Panel’s opinion on use of p-Phenylenediamine in temporary 
tattoos (“highly inappropriate”) and in hair dyes applied to the eyebrows and eyelashes (“can 
result in lost or permanently damaged vision”).  These opinions about other uses appears to 
contradict the statement that use outside of hair dying products is not within the purview of the 
Expert Panel. 
 
Additional Considerations 
Dermal Penetration – In two places it states: “The percutaneous absorption of a commercial 
[14C]p-Phenylenediamine HCl-containing oxidative hair dye...” .  This should be revised as it 
suggests that the commercial product contains radioactivity.  It also should be revised to make it 
clear that the absorption of p-Phenylenediamine was studied. 
 
ADME, Occupational Studies – Please correct: “Adverse events [were] not reported in any 
subjects” (add “were”)  
 
Acute, old report study – What doses were used in the intraperitoneal and subcutaneous exposure 
studies? 
 
Developmental and Reproductive – Please correct: “absolute testes weigh[t]” (add “t”) 
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DNA Binding – Add “mice” after B6C3F1 
 
Cytotoxicity, p-Phenylenediamine – How long were the cells exposed? (reference 52)? 
 
Cytotoxicity, p-Phenylenediamine HCl – In the description of reference 53 it states that 10-4 cells 
were treated.  Please check this value as 10-4 is less than a cell.  It is more likely that 104 cells 
were treated.  The units of µg/ml should be called a concentration rather than a dose. 
 
Neurotoxicity, old report summary – Were the “dose-related effects” increases or decreases? 
 
Clinical Studies – How were the patch test results in persons of color different than white 
patients? (it currently sates “different in a statistically significant manner”). 
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Memorandum 

To:  Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From:  Priya Cherian, MS, Senior Scientific Analyst/Writer, CIR  
Date: May 24, 2024 
Subject: Wave 2 – Additional Data, Comments on the Revised Draft Tentative Report on Prostaglandin 

Analogues, and Read-Across Justification Tables 
 
Additional data on Isopropyl Cloprostenate (0.0075% in all studies) have been received.  These data include the following: 

• HET-CAM on mascara and eyeliner containing 0.0075% Isopropyl Cloprostenate; test substance was considered 
to have “practically no ocular irritation potential” (data1_ProstaglandinAnalogues_062024_Wave2) 

• Epi-Ocular eye irritation test; test material containing 0.0075% Isopropyl Cloprostenate; non-irritating 
(data2_ProstaglandinAnalogues_062024_Wave2) 

• HRIPT; 102 subjects; test material containing 0.0075% Isopropyl Cloprostenate; occlusive conditions; non-
irritating and non-sensitizing (grade 1 reaction observed at Challenge 1 for one subject; re-challenge performed) 
(data3_ProstaglandinAnalogues_062024_Wave2) 

• HRIPT; 58 subjects; test material containing 0.0075% Isopropyl Cloprostenate; occlusive conditions; non-
irritating and non-sensitizing (data4_ProstaglandinAnalogues_062024_Wave2) 

• HRIPT; 54 subjects; test material containing 0.0075% Isopropyl Cloprostenate; occlusive conditions; non-
irritating and non-sensitizing (data5_ProstaglandinAnalogues_062024_Wave2) 

• Single-center clinical study evaluating the safety and efficacy of a product containing 0.0075% Isopropyl 
Cloprostenate on eyelashes and eyebrows; 56 subjects; 8 wk of use; adverse effects observed include eye pain, 
hyperemia, erythema of eyelids, and irritation; no statistically-significant worsening in cutaneous tolerance scores 
for eyes or eyebrows; no statistically-significant worsening of visual acuity or slit-lamp examination scores 
including subjective sensations (except fluorescein staining at week 1 on the right eye) 
(data6_ProstaglandinAnalogues_062024_Wave2) 

• Safety Assessment: Isopropyl Cloprostenate using Available Data + QSAR Surrogates; submission provides 
information on and suggests the usage of potential read-across substances (travoprost, latanoprost, and 
cloprostenol) to fill in data gaps for Isopropyl Cloprostenate (data7_ProstaglandinAnalogues_062024_Wave2) 

 
In addition, read-across justification tables were sent to the Read-Across Working Group (RAWG) on May 10, 2024, 
suggesting the potential use of travoprost and cloprostenol as read-across test substances for Isopropyl Cloprostenate and 
tafluprost as a read-across test substance for Ethyl Tafluprostamide.  Furthermore, the RAWG received an updated read-
across table for Isopropyl Cloprostenate that now includes latanoprost, as this ingredient was suggested for read-across in 
the Safety Assessment: Isopropyl Cloprostenate using Available Data + QSAR Surrogates 
(data7_ProstaglandinAnalogues_062024_Wave2).  The updated read-across tables and the memo sent to the RAWG on 
May 10 have been included herein for your review as RA_ProstaglandinAnalogues_Wave2_062024.   This is being 
included in Wave 2 simply as a source of information, as the RAWG will be reviewing these potential read-across 
ingredients during its meeting to determine if they are appropriate for inclusion in the report.  The RAWG team members 
will report their findings during Team deliberations. 
 
Comments on the Revised Draft Tentative Report have been received and included herein as 
PCPCcomments_ProstaglandinAnalogues_Wave2_062024.  These comments note inconsistencies between the data needs 
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presented in the post-meeting announcement following the December 2023 meeting, and the memo recently sent to the 
Panel on May 10, 2024.  For clarity, the correct insufficiencies are as listed below: 

• for Ethyl Tafluprostamide:
o acute toxicity data
o repeated dose toxicity data
o DART data
o in vivo genotoxicity data

• for Isopropyl Cloprostenate:
o acute toxicity data
o repeated dose toxicity data
o DART data
o in vitro and in vivo genotoxicity data
o dermal irritation and sensitization data at the current maximum use concentration of 0.0075%
o data on local ocular effects (intraocular pressure, iris color change, and periorbital fat loss) at

current maximum concentration of use, with independent ophthalmologist to assess colorimetric
data regarding iris color change

* Fulfillment of the above data needs was preferred; however, the Panel noted suggestions from industry regarding the use of
read-across source to fill in toxicological data gaps for these ingredients, and acknowledged that they would consider
confirmatory data (e.g., receptor interaction studies and downstream profiles of adverse effects) to determine if the use of the
proposed read-across sources is appropriate to target the ingredients in this report.  Lastly, robust information on possible
targets and mechanisms regarding these ingredients are requested for both Isopropyl Cloprostenate and Ethyl Tafluprostamide.

Finally, comments were received from 2 companies that manufacture eyelash serums containing 0.0044 or 0.005% 
Isopropyl Cloprostenate (Company1&2comments_ProstaglandinAnalogues_Wave2_062024).  As mentioned in these 
comments, based on additional data received from industry, the EU Commission sent a new mandate to SCCS to further 
assess the safety of 3 prostaglandin analogues, including Isopropyl Cloprostenate (at up to 0.005%) and Ethyl 
Tafluprostamide (at up to a 0.018%).  More information regarding this mandate can be found at the following link: 
https://health.ec.europa.eu/document/download/19242ac9-9dc4-451f-ba50-
10d3fef7a151_en?filename=sccs2022_q_027.pdf . 
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Alexandra Kowcz, MS, MBA 
  Industry Liaison to the CIR Expert Panel 
 
DATE: May 21, 2024 
 
SUBJECT:  Revised Draft Tentative Report: Safety Assessment of Ethyl Tafluprostamide and 

Isopropyl Cloprostenate as Used in Cosmetics (draft prepared for the June 2024 
meeting) 

 
The Personal Care Products Council respectfully submits the following comments on the revised 
draft tentative report, Safety Assessment of Ethyl Tafluprostamide and Isopropyl Cloprostenate 
as Used in Cosmetics. 
 
Key Issues 
 
IDA Data Needs – The data needs listed in the meeting memo are different than the data needs 
stated in the post-meeting announcement. 
 
These are the data needs in the memo: 
for Ethyl Tafluprostamide: 
o acute toxicity data 
o repeated dose toxicity data 
o developmental and reproductive toxicity data 
o in vivo genotoxicity data 
o information on targets and mechanisms 
 
for Isopropyl Cloprostenate: 
o dermal irritation and sensitization data at the current maximum use concentration of 0.0075% 
o data on local ocular effects (intraocular pressure, iris color change) at current maximum 
concentration of use, with independent ophthalmologist to assess colorimetric data regarding iris 
color change 
o developmental and reproductive toxicity data 
o genotoxicity data 
o information on targets and mechanisms 
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These are the data needs as listed in the post-meeting announcement (PMA), and posted on the 
CIR report status database, and sent to suppliers and PCPC members: 
 
Isopropyl Cloprostenate 
• dermal irritation and sensitization data at the current maximum concentration use of 0.0075% 
• data on local ocular effects (intraocular pressure, iris color change, and periorbital fat loss) at     
current maximum concentration of use 
o independent ophthalmologist to assess colorimetric data regarding iris color change 
• acute toxicity data 
• repeated dose toxicity data 
• developmental and reproductive toxicity data 
• in vitro and in vivo genotoxicity data 
 
Ethyl Tafluprostamide 
• acute toxicity data 
• repeated dose toxicity data 
• developmental and reproductive toxicity data 
• in vivo genotoxicity data 
 
If something needs to be changed from the data needs as listed in the PMA, there should be a 
way to let interested parties know before information is posted for the next meeting. 
 
Somewhere in the report, it would be helpful to discuss the various estimates/studies of dermal 
absorption of Ethyl Tafluprostamide and why they are so different.  The value used in the 
Margin of Exposure calculation (8.67%) was from a study in which a test formulation containing 
a use concentration (0.018%) was studied.  A dose was calculated using a “conservative dermal 
absorption of 20%”.  An in vitro study with Ethyl Tafluprostamide in 50% ethanol (applied at 6 
µg/cm2) resulted in a dermal penetration of up to 65% at 24 hours. 
 
Additional Considerations 
Cosmetic Use; Toxicokinetics – It is not clear why the dose calculation for Isopropyl 
Cloprostenate is presented in the Toxicokinetics section, while the dose calculation for Ethyl 
Tafluprostamide is presented in the Cosmetic Use section. 
 
Developmental and Reproductive Toxicity, Parenteral, Isopropyl Cloprostenate – The title of 
reference 22 indicated they completed electron microscopic examinations.  This is not clear from 
the description of the study in the CIR report. 
 
Ocular Pigmentation, Periorbital Volume, and Adverse Effects, Isopropyl Cloprostenate – Were 
the adverse effects reported (“include Meibomian gland dysfunction, erythema, corneal epithelial 
erosion, lid chalazion, conjunctivitis, and tarsal follicles”) observed in all subjects? 
 
Endocrine Effects – If available, please state the specific hormonal pathways predicted to be 
affected.  As effects on endocrine pathways can occur without “disruption”, please use 
“endocrine effects”, not “endocrine disruption”. 
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Dermal Irritation and Sensitization – Because both ingredients are discussed in the same 
paragraph, please identify the ingredient in the following sentence. “Three of the four assays [on 
Isopropyl Cloprostenate containing formulations] were performed under semi-occlusive 
conditions.” 
 
Risk Assessment; Table 7 – If this risk assessment is left in the report, the studies that provide 
the points of departure should be described in the CIR report and the references included in the 
report.  The references given in Table 7 (58 and 59) do not appear to be the correct references for 
the studies. 
 
Summary – Please correct: “reported to Ethyl Tafluprostamide” (“to” should be “for”) 
 
Please revise: “No structural alerts were observed for Ethyl Tafluprostamide according to SAR 
analyses...” (add “for carcinogenicity” to indicate what structural alerts they were assessing).  In 
the Carcinogenicity section it says that in the additional models examined by SCCS, Ethyl 
Tafluprostamide and Isopropyl Cloprostenate were “outside the applicability domain”.  This 
needs to be repeated in the Summary. 
 
In the second last paragraph of the Summary, the ingredient in the 0.018% product needs to be 
stated. 
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Company 1 (markets cosmetic lash serum containing 0.0044% isopropyl 

cloprostenate) and Company 2 (markets cosmetic lash serum containing 0.005% 
isopropyl cloprostenate) 

 
DATE: May 21, 2024 
 
SUBJECT:  Revised Draft Tentative Report: Safety Assessment of Ethyl Tafluprostamide and 

Isopropyl Cloprostenate as Used in Cosmetics (draft prepared for the June 2024 
meeting) 

 
We respectfully submit the following comments on the revised draft tentative report, Safety 
Assessment of Ethyl Tafluprostamide and Isopropyl Cloprostenate as Used in Cosmetics. 
 
In paragraph 2 of the Use Cosmetic section, the report states: “the average concentrations of 
Isopropyl Cloprostenate in two eyelash serums were determined to be 0.0044 and 0.0048%, 
respectively,”. This should be changed to 0.0044 and 0.005%, respectively”.  
 
The same sentence in paragraph 2 of the Use Cosmetic section referenced above concludes, “it is 
unknown if these are marketed serums”. We confirm these are marketed serums.  
 
Footnote 12 in the last sentence of paragraph 2 of the Use Cosmetic section should be removed. 
This was not included in the Tox Services Report, which deals with eyelash serums containing 
0.0044% and 0.005% IC, not 0.0075%. Therefore, the following information from that sentence 
should also be removed: “(corresponding to 21 ng Isopropyl Cloprostenate per usage of each 
serum; calculation can be found in the Toxicokinetics Studies section of this report)”.   
 
In the last paragraph of the Use Cosmetic section, the report provides an overview of the SCCS 
review. On March 27, 2024, based on new data received by industry, the EU Commission sent a 
new mandate to the Scientific Committee on Consumer Safety (SCCS) to further assess the 
safety of 3 prostaglandin analogues, including isopropyl cloprostenate up to a max concentration 
of 0.005% and Ethyl Tafluprostamide up to a max concentration of 0.018%. (see 
https://health.ec.europa.eu/document/download/19242ac9-9dc4-451f-ba50-
10d3fef7a151_en?filename=sccs2022_q_027.pdf ) You should update this section to incorporate 
the new development.  
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The following language should be removed from the Dermal Absorption section and should be 
added to the Use Cosmetic section: “The daily exposure to cosmetic eyelash serum is estimated at 
0.28 mg,12 and unpublished data submissions indicate that the highest concentration of Isopropyl 
Cloprostenate in eyelash serum is 0.0075%.11 This results in a daily exposure of 21 ng of Isopropyl 
Cloprostenate per each use of the lash serum (each use consists of one application to the upper lash 
line of both eyes).” 
 
The summary of the 8-month clinical on an eyelash serum containing 0.0044% IC in the Ocular 
Pigmentation, Periorbital Volume and Adverse Events section contains the following 
inaccuracies and/or omissions. The submitter has included a track changed version of the 
description for your consideration:  
 
The effect of an eyelash serum containing 0.0044% Isopropyl Cloprostenate on safety and ocular 
irritation potential, ocular pigmentation and periorbital volume was evaluated in 114 
subjects.15,30 Subjects were instructed to apply the serum, once daily, to the clean, dry upper lash 
line of both eyes, using a single stroke on the eyelid, for 8 mo. Imaging was performed at baseline 
and at 1, 2, 4, and 8 mo intervals to measure the potential change in ocular pigmentation and 
periorbital volume. The board-certified ophthalmologist investigator reported no evidence of 
changes in iris pigmentation or periorbital volume associated with product use as part of the 
subjects’ physical exams over the course of 8 months. For the left iris, there were no statistically-
significant differences in red color, green color, or blue color values after all time points of test 
material use. However, for the right iris, a statistically-significant decrease in green color and blue 
color was observed with 4 mo of test material use (no differences observed at different time points, 
or with red color values). After 8 months of usage, there were no statistically significant changes 
in the RGB color space values of either iris. When compared to baseline, there was a statistically-
significant change increase in overall color change Delta-E (absolute value regardless of direction 
of change) of the left and right iris at all time points. Statistically significant increases in redness 
values were observed after 8 mo of test material use in the left iris (compared to baseline) and after 
4 and 8 mo of test material use in the right iris (compared to baseline). In addition, statistically 
significant increases in yellowness values were observed in the left iris after 4 and 8 mo of test 
substance use (compared to baseline) and after 8 mo of test substance use in the right iris 
(compared to baseline). These changes were determined to be not clinically relevant. When 
compared to baseline values for the left orbital side, there was a statistically-significant decrease 
in periorbital volume after 1 mo of use (no difference noted after 2, 4, and 8 mo of use). Similarly, 
when compared to baseline values for the right orbital side, there was a no statistically-significant 
difference in the right orbital volume after 2 and 8 mo of test material use. There was no 
statistically-significant change in periorbital volume in either orbital side after 8 months of usage. 
Four (4) Adverse Events effects were observed in the study: 1 instance of observed throughout 
study include bilateral Meibomian gland dysfunction (subject removed from study with all 
symptoms resolving), 1 instance of early hordeolum/chalazion on the left eye (subject continued 
study and all symptoms resolved), 1 instance of probable conjunctivitis with punctate 
epitheliopathy following sand exposure (subject continued study, all symptoms resolved and 
determined to be unlikely related to test material) and 1 instance of unilateral conjunctivitis 
(subject removed from study with all symptoms resolving and determined to be possibly test 
material related) erythema, corneal epithelial erosion, lid chalazion, conjunctivitis, and tarsal 
follicles. The board-certified ophthalmologist investigator determined that the test material was 
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safe for contact lens and non-contact lens wearers with a slight potential for transient 
ophthalmological irritation. Ocular irritation evaluated in this study can be viewed in the Ocular 
Irritation section of this report. 
 
The Case Report section contains the following sentence: “The patient reported the use of an 
eyelash serum containing Isopropyl Cloprostenate which resulted in irritated periorbital skin 
after a month of treatment.” The sentence should be revised with the following language: “The 
patient reported the use of an eyelash serum containing an unreported percentage of Isopropyl 
Cloprostenate which resulted in irritated periorbital skin after a month of treatment.” 
 
The Case Report section contains the following sentence: “Periocular effects following the use of 
an eyelash product containing Isopropyl Cloprostenate were also observed in a 35-yr-old woman 
who reported use of the product for 10 mo.” The sentence should be revised with the following 
bolded language: “Periocular effects following the use of an eyelash product containing 0.0081% 
Isopropyl Cloprostenate were also observed in a 35-yr-old woman who reported use of the 
product for 10 mo.” 
 
The Risk Assessment section and the Summary seciton incorrectly cites Tox Services assessment: 
Tox Services calculated an MOS of 343 for 0.005% IC and did not calculate an MOS for 0.0075% 
IC. The relevant sentence on page 68 and 70 should be corrected as follows: “An MoS of an 
eyelash serum containing 0.0075% Isopropyl Cloprostenate was calculated to be 343228.12”. If 
the Panel wishes to use the same values to calculate an MOS for 0.0075% IC, they could add a 
separate sentence stating: “Using these same values, CIR calculated an MOS of 228 for an eyelash 
serum containing 0.0075% IC.” 
 
The summary of the 8-month clinical in the Summary Section should cross-reference the more 
detailed description in the Ocular Pigmentation, Periorbital Volume and Adverse Events section.  
 
The conclusion for the micronucleus assay in Table 4 should be “non-clastogenic”, not “non-
mutagenic”. 
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Memorandum 

To:  Expert Panel for Cosmetic Ingredient Safety Read-Across Working-Group Members  

From:  Jinqiu Zhu, PhD, DABT, ERT, DCST, CIR Toxicologist 

Priya Cherian, M.S., Senior Scientific Analyst/Writer, CIR 

Date:  May 10, 2024 

Subject: Read-across source materials for Prostaglandin Analogues 

 

At the December 2023 meeting, data were provided on potential read-across source substances including tafluprost, 

travoprost, and cloprostenol (data1_ProstaglandinAnalogues_122023 and 

data20_ProstaglandinAnalogues_122023), along with the submitter’s rationale for read-across justification.  The 

use of cloprostenol as a read-across ingredient had previously been rejected by the Panel.  However, on April 26, 

2024, an additional submission (data2_ProstaglandinAnalogues_062024) was received, providing further 

justification for travoprost and cloprostenol as read-across sources for Isopropyl Cloprostenate.  To assist the Read-

Across Working-Group (RAWG) in assessing the suitability of these potential source analogs for filling data gaps 

for the target ingredients, read-across justification tables have been prepared 

(RA_Table_1_ProstaglandinAnalogues_062024; RA_Table_2_ProstaglandinAnalogues_062024).   It should be 

noted in the submissions, points of departure of travoprost and tafluprost have been used in the margin of safety 

(MOS) calculations for Isopropyl Cloprostenate and Ethyl Tafluprostamide, respectively.  Additionally, at the 

previous meeting, a presentation was delivered on Ethyl Tafluprostamide, which included an additional evaluation 

of the suitability of tafluprost as a source analog for read-across.  A link to this presentation is provided below: 

 

 PRESENTATION: Safety assessment of Ethyl Tafluprostamide as used in in cosmetic products - Petry & 

Mishra 

> Download PDF 

 

At the December 2023 meeting, the Panel issued a second insufficient data announcement (IDA) for these 

ingredients, and requested the following data: 

 

 for Ethyl Tafluprostamide: 

o acute toxicity data 

o repeated dose toxicity data 

o developmental and reproductive toxicity data 

o in vivo genotoxicity data 

o information on targets and mechanisms 

 for Isopropyl Cloprostenate: 

o dermal irritation and sensitization data at the current maximum use concentration of 

0.0075% 

o data on local ocular effects (intraocular pressure, iris color change) at current maximum 

concentration of use, with independent ophthalmologist to assess colorimetric data 

regarding iris color change 

o developmental and reproductive toxicity data 
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o genotoxicity data 

o information on targets and mechanisms 

 

Fulfillment of the above data needs were preferred; however, the Panel noted suggestions from industry regarding the 

use of read-across sources to fill toxicological data gaps for these prostaglandin ingredients and requested confirmatory 

data (e.g., receptor interaction studies and downstream profiles of adverse effects) to determine if the use of these 

read-across sources are appropriate for this report. 

 

The RAWG is requested to review the tables, along with the associated data submissions, and determine the 

applicability of the potential source substances for conducting read-across for the target prostaglandin 

ingredients. 
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Table 1.  Read-across justification: Isopropyl Cloprostenate -  Latanoprost/Cloprostenol/ Travoprost 

 Target Ingredient Source Analogs 

Name Isopropyl 

Cloprostenate 

Latanoprost Cloprostenol   Travoprost  

CAS No. 157283-66-4 130209-82-4    54276-21-0 157283-68-6 

Structure  

  
 

Tanimoto score  

(ChemMine Tools) 
0.623 

Isopropyl Cloprostenate  vs. 

Latanoprost 

 

0.725 

Isopropyl Cloprostenate  vs. 

Cloprostenol 

 

0.743 

Isopropyl Cloprostenate  vs. 

Travoprost 

  

Read-across 

endpoint(s)* 

• Acute toxicity  

• Repeated dose toxicity (oral) 

• DART 

• Genotoxicity (in vitro and in vivo) 

•Ocular Irritation  

• Local ocular effects 

Molecular Formula C25H35ClO6 C26 H40 O5 C22H29ClO6 C26H35F3O6 

Molecular Weight 

(Da) 
467.0 432.6 424.9 500.56 

Melting Point (°C, 

MPBPVP v1.43; 

EpiSuite) 

245.38 229.58 253.24 238.24 

log Kow (KOWWIN 

v1.68 estimate; EpiSuite) 
5.15 5.67 3.95 0.01532 

Water Solubility 

(mg/l, @ 25°C, WSKOW 

v1.42 in EPI Suite) 

0.04694 0.0274 2.251 5.46 

Repeated dose toxicity 
Repeat dose (HESS) 

(OECD Toolbox v4.2) 
Not categorized Not categorized 1×Alpha-Naphthl-

isothiocyanate 

(Hepatotoxicity) Alert 

Not categorized 

Nephrotoxicology 
(Derek Nexus 6.3) 

Mammals-active (Alert: 

Halogenated benzene) 

No alert found Mammals-active (Alert: 

Halogenated benzene) 
No alert found 

Skin Sensitization 
Protein Binding 

Alerts for skin 

sensitization by 

OASIS 

No alert found No alert found No alert found No alert found 

Protein Binding by 

OECD 
No alert found No alert found No alert found No alert found 

Protein Binding 

Alerts according to 

GSH 

Not possible to classify Not possible to classify Not possible to classify Not possible to classify 
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Skin Sensitization 

prediction (OECD 

Toolbox v4.2) 

Positive Negative Positive Positive 

Skin Sensitization 

prediction (Derek 

Nexus 6.3) 

Mammal- active (alert: 

tertiary allylic 

hydroperoxide precursor) 

Mammal- Non sensitizer Mammal- active (alert: tertiary 

allylic hydroperoxide 

precursor) 

Mammal- active (alert: tertiary 

allylic hydroperoxide precursor) 

Genotoxicity 
DNA binding (OECD 

Toolbox v4.2) 
No alert found Michael addition No alert found No alert found 

Carcinogenicity 

(genotoxicity and 

non-genotoxicity) 

alerts by ISS  (OECD 

Toolbox v4.2) 

Halogenated benzene 

(Nongenotox) 

No alert found No alert found No alert found 

Carcinogenicity 
(Derek Nexus 6.3) 

No alert found No alert found No alert found No alert found 

DNA alerts for 

Ames, MN, CA by 

OASIS 

No alert found No alert found No alert found No alert found 

In vitro 

Mutagenicity (Ames 

test) alerts by ISS 

No alert found No alert found No alert found No alert found 

In vivo mutagenicity 

(Micronucleus) 

alerts by ISS 

H-acceptor-path3-H-

acceptor 

No alert found No alert found H-acceptor-path3-H-acceptor 

Oncologic Primary 

Classification 

(OECD Toolbox v4.2) 

Halogenated aromatic 

hydrocarbon type 

compounds 

Not classified Alpha- and beta-Haloether 

Reactive Functional groups 

Not classified 

Mutagenicity in vitro 
(Derek Nexus 6.3) 

Bacterium - inactive Bacterium - inactive Bacterium - inactive Bacterium - inactive 

Reproductive and developmental toxicity 
ER Binding 

(OECD Toolbox v4.2) 
Strong binder, OH group Strong binder, OH group Strong binder, OH group Non binder 

DART scheme 

(OECD Toolbox v4.2) 
Not known precedent 

DART potential 

Not known precedent 

DART potential 

Not known precedent DART 

potential 
Not known precedent DART 

potential 
Metabolism 
Rat liver S9 

metabolism 

simulator and 

Structural Alerts for 

Metabolites (OECD 

Toolbox v4.2) 

14 metabolites: 

 
14×No alert found (DNA 

binding by OASIS) 
 
5×Michael addition (DNA 

binding by OECD) 
 
11× Strong binder, OH group 

(Estrogen receptor binding)  
 
3× Michael addition (Protein 

binding by OASIS) 
 

11×High (Class III) (Toxic 
hazard classification by 
Cramer) 

 
3× alpha,beta-unsaturated 
carbonyls  (genotox) 

(Carcinogenicity alerts by 
ISS) 

 
14×Not known (DART 
scheme) 

 
14×No alert found (DNA 
alerts for AMEs, CA and 

MNT by OASIS) 
 

14× Inclusion rules not met 
(Eye irritation/corrosion 
inclusion rules by BfR) 

 
3× alpha,beta-unsaturated 
carbonyls (in vitro 

23 metabolites: 

 
23×No alert found (DNA 

binding by OASIS) 
 
14×Michael addition (DNA 

binding by OECD) 
 
16× Strong binder, OH group 

(Estrogen receptor binding)  
 
2× Schiff base formation 

(Protein binding by OASIS) 
 

14×High (Class III) (Toxic 
hazard classification by 
Cramer) 

 
23×No alert found 
(Carcinogenicity alerts by ISS) 

 
23×Not known (DART 

scheme) 
 
23×No alert found (DNA alerts 

for AMEs, CA and MNT by 
OASIS) 
 

23× Inclusion rules not met 
(Eye irritation/corrosion 

inclusion rules by BfR) 
 
23×No alert found (in vitro 

mutagenicity (Ames test) alerts 
by ISS) 
 

26 metabolites: 

 
26×No alert found (DNA binding 

by OASIS) 
 
4×Michael addition (DNA binding 

by OECD) 
 
20× Strong binder, OH group 

(Estrogen receptor binding)  
 
2× Michael addition (Protein 

binding by OASIS) 
 

21×High (Class III) (Toxic hazard 
classification by Cramer) 
 

2× alpha,beta-unsaturated 
carbonyls  (genotox) 
(Carcinogenicity alerts by ISS) 

 
26×Not known (DART scheme) 

 
26×No alert found (DNA alerts for 
AMEs, CA and MNT by OASIS) 

 
26× Inclusion rules not met (Eye 
irritation/corrosion inclusion rules 

by BfR) 
 

2× alpha,beta-unsaturated 
carbonyls (in vitro mutagenicity 
(Ames test) alerts by ISS) 

 
2× alpha,beta-unsaturated 
carbonyls  (in vivo mutagenicity 

(Micronucleus) alerts by ISS) 

11 metabolites: 

 
11×No alert found (DNA binding by 

OASIS) 
 
3×Michael addition (DNA binding by 

OECD) 
 
7× Strong binder, OH group 

(Estrogen receptor binding)  
 
3× Michael addition (Protein binding 

by OASIS) 
 

8×High (Class III) (Toxic hazard 
classification by Cramer) 
 

3× alpha,beta-unsaturated carbonyls  
(genotox) (Carcinogenicity alerts by 
ISS) 

 
11×Not known (DART scheme) 

 
11×No alert found (DNA alerts for 
AMEs, CA and MNT by OASIS) 

 
11× Inclusion rules not met (Eye 
irritation/corrosion inclusion rules by 

BfR) 
 

3× alpha,beta-unsaturated carbonyls 
(in vitro mutagenicity (Ames test) 
alerts by ISS) 

 
3× alpha,beta-unsaturated carbonyls  
(in vivo mutagenicity (Micronucleus) 

alerts by ISS) 
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mutagenicity (Ames test) 
alerts by ISS) 
 

3× alpha,beta-unsaturated 
carbonyls  (in vivo 
mutagenicity (Micronucleus) 

alerts by ISS) 
 
4 × very high gene 

expression (Keratinocyte 
gene expression) 

 
7×Skin sensitization 
Category 1B (Protein binding 

alerts for skin sensitization 
according to GHS) 
 

1×Aldehyde Type 
compounds (Oncologic 

primary classification) 
 
1×1,2- and 1,3-Dicarbonyls 

(Protein binding potency h-
CLAT) 
 

1×AN2 (1×Michael addition 
to the quinoid type 

structures)(Protein binding 
alerts for Chromosomal 
aberration by OASIS) 

 
 1×Acetamide (Renal 
Toxicity) Alert (Repeated 

dose (HESS)) 
 

 
 

13× H-acceptor-path3-H-
acceptor (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 

 
23 × Not possible to classify 
(Keratinocyte gene expression) 

 
7×Skin sensitization Category 
1B (Protein binding alerts for 

skin sensitization according to 
GHS) 

 
4×Phenol Type Compounds 
(Oncologic primary 

classification) 
 
2×1,2- and 1,3-Dicarbonyls 

(Protein binding potency h-
CLAT) 

 
23×No alert found (Protein 
binding alerts for 

Chromosomal aberration by 
OASIS) 
 

 1×Acetamide (Renal Toxicity) 
Alert (Repeated dose (HESS)) 

 
 
 

 
1 × very high gene expression 
(Keratinocyte gene expression) 

 
2×Skin sensitization Category 1B 
(Protein binding alerts for skin 

sensitization according to GHS) 
 
5×Aldehyde Type compounds 

(Oncologic primary classification) 
 

1×1,2- and 1,3-Dicarbonyls 
(Protein binding potency h-CLAT) 
 

26×No alert found (Protein binding 
alerts for Chromosomal aberration 
by OASIS) 

 
 1×Acetamide (Renal Toxicity) 

Alert (Repeated dose (HESS)) 
 
 

 

 
3 × very high gene expression 
(Keratinocyte gene expression) 

 
7×Skin sensitization Category 1B 
(Protein binding alerts for skin 

sensitization according to GHS) 
 
1×Aldehyde Type compounds 

(Oncologic primary classification) 
 

1×1,2- and 1,3-Dicarbonyls (Protein 
binding potency h-CLAT) 
 

11×No alert found (Protein binding 
alerts for Chromosomal aberration by 
OASIS) 

 
 1×Acetamide (Renal Toxicity) Alert 

(Repeated dose (HESS)) 
 
 

 

Skin metabolism 

simulator  

(OECD Toolbox v4.2) 

7 metabolites: 

 
7×No alert found (DNA 
binding by OASIS) 

 
1×Michael addition (DNA 

binding by OECD) 
 
6× Strong binder, OH group 

(Estrogen receptor binding)  
 
1× Michael addition (Protein 

binding by OASIS) 
 

1× alpha,beta-unsaturated-
unsaturated ketones (Protein 
binding potency h-CLAT) 

 
1× Moderately reactive 
(Protein binding potency 

GSH) 
 

6×High (Class III) (Toxic 
hazard classification by 
Cramer) 

 
1× alpha,beta-unsaturated 
carbonyls (Carcinogenicity 

alerts by ISS) 
 

1×Very high gene expression 
(Keratinocyte gene 
expression) 

 
6×Halogenated aromatic 
hydrocarbon type compounds 

(Oncologic primary 
classification) 
 

3×Skin sensitization 
Category 1B (Protein binding 

alerts for skin sensitization 
according to GHS) 
 

5×Ketones (Skin 
irritation/corrosion inclusion 
rules by BfR) 

 

7 metabolites: 

 
7×No alert found (DNA 
binding by OASIS) 

 
6×Michael addition (DNA 

binding by OECD) 
 
6× Strong binder, OH group 

(Estrogen receptor binding)  
 
7×No alert found (Protein 

binding by OASIS) 
 

7×No alert found (Protein 
binding potency h-CLAT) 
 

7×Not possible to classify 
(Protein binding potency GSH) 
 

3×High (Class III) (Toxic 
hazard classification by 

Cramer) 
 
7×No alert found 

(Carcinogenicity alerts by ISS) 
 
7×Not possible to classify 

(Keratinocyte gene expression) 
 

7×Not classify (Oncologic 
primary classification) 
 

3×Skin sensitization Category 
1B (Protein binding alerts for 
skin sensitization according to 

GHS) 
 
5×Ketones (Skin 

irritation/corrosion inclusion 
rules by BfR) 

 

5 metabolites: 

 
5×No alert found (DNA binding by 
OASIS) 

 
1×Schiff base formers (DNA 

binding by OECD) 
 
4× Strong binder, OH group 

(Estrogen receptor binding)  
 
1× Schiff base formation (Protein 

binding by OASIS) 
 

1× alpha,beta-unsaturated-
unsaturated ketones (Protein 
binding potency h-CLAT) 

 
5×Not possible to classify (Protein 
binding potency GSH) 

 
4×High (Class III) (Toxic hazard 

classification by Cramer) 
 
1× Simple aldehyde (genotox) 

(Carcinogenicity alerts by ISS) 
 
5×Not possible to classify 

(Keratinocyte gene expression) 
 

1×Aldehyde Type compounds 
(Oncologic primary classification) 
 

3×Skin sensitization Category 1B 
(Protein binding alerts for skin 
sensitization according to GHS) 

 
1×Aldehydes (Skin 
irritation/corrosion inclusion rules 

by BfR) 

 

7 metabolites: 

 
7×No alert found (DNA binding by 
OASIS) 

 
1×Michael addition (DNA binding by 

OECD) 
 
6× Strong binder, OH group 

(Estrogen receptor binding)  
 
1× Michael addition (Protein binding 

by OASIS) 
 

1× alpha,beta-unsaturated-
unsaturated ketones (Protein binding 
potency h-CLAT) 

 
1× Moderately reactive (Protein 
binding potency GSH) 

 
6×High (Class III) (Toxic hazard 

classification by Cramer) 
 
1× alpha,beta-unsaturated carbonyls 

(Carcinogenicity alerts by ISS) 
 
1×Very high gene expression 

(Keratinocyte gene expression) 
 

1×Reactve ketone reactive functional 
groups (Oncologic primary 
classification) 

 
3×Skin sensitization Category 1B 
(Protein binding alerts for skin 

sensitization according to GHS) 
 
5×Ketones (Skin irritation/corrosion 

inclusion rules by BfR) 
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Justification                           Chemical and toxicological properties between Isopropyl Cloprostenate, Cloprostenol and Travoprost are expected  

to be similar. 
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Table 2.  Read-across justification:  Ethyl Tafluprostamide  -  Tafluprost 

 Target Ingredients Source Analogs 

Name Ethyl Tafluprostamide Tafluprost 

CAS No. 1185851-52-8 209860-87-7 

Structure 

  

Tanimoto score  

(ChemMine Tools) 
0.536  

Read-across endpoint(s)* • Acute toxicity  

• Repeated dose toxicity (oral) 

• DART 

• Genotoxicity (in vivo) 

•Mode of action (targets and 

mechanism) 

Molecular Formula C24H33F2NO4 C25H34F2O5 

Molecular Weight (Da) 437.53 452.54 

Melting Point (°C, MPBPVP v1.43; 

EpiSuite) 
247.58 204.56 

log Kow (KOWWIN v1.68 estimate; EpiSuite) 5.03 6.51 

Water Solubility (mg/l, @ 25°C, WSKOW 

v1.42 in EPI Suite) 
0.091 0.0039 

Repeated dose toxicity            
Repeat dose (HESS) 

(OECD Toolbox v4.2) 
1×Alpha-Naphthl-isothiocyanate 

(Hepatotoxicity) Alert 

1×Alpha-Naphthl-isothiocyanate 

(Hepatotoxicity) Alert 

Nephrotoxicology 
(Derek Nexus 6.3) 

Mammals-active (Alert: Halogenated benzene) No alert found 

Skin Sensitization 
Protein Binding Alerts for skin 

sensitization by OASIS 
1×Alpha-Naphthl-isothiocyanate 

(Hepatotoxicity) Alert 

No alert found 

Protein Binding by OECD No alert found No alert found 
Protein Binding Alerts according to 

GSH 
Not possible to classify Not possible to classify 

Skin Sensitization prediction (OECD 

Toolbox v4.2) 
Positive Positive 

Skin Sensitization prediction (Derek 

Nexus 6.3) 
Mammal- active (alert: tertiary allylic hydroperoxide 

precursor) 

Mammal- active (alert: tertiary allylic 

hydroperoxide precursor) 
Genotoxicity 
DNA binding (OECD Toolbox v4.2) No alert found No alert found 
Carcinogenicity (genotoxicity and 

non-genotoxicity) alerts   

(OECD Toolbox v4.2) 

No alert found No alert found 

Carcinogenicity 
(Derek Nexus 6.3) 

No alert found No alert found 

DNA alerts for Ames, MN, CA by 

OASIS 
No alert found No alert found 

No alert found 
In vitro Mutagenicity (Ames test) 

alerts by ISS 
No alert found No alert found 

In vivo mutagenicity (Micronucleus) 

alerts by ISS 
No alert found No alert found 
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Oncologic Primary Classification 

(OECD Toolbox v4.2) 
 Alpha- and beta-Haloether Reactive functional 

groups 

Alpha- and beta-Haloether Reactive functional 

groups 

Mutagenicity in vitro 
(Derek Nexus 6.3) 

Bacterium - inactive Bacterium - inactive 

 

Reproductive and developmental toxicity 
ER Binding 

(OECD Toolbox v4.2) 
Strong binder, OH group Strong binder, OH group 

DART scheme 

(OECD Toolbox v4.2) 
Not known precedent DART potential Not known precedent DART potential 

Metabolism 
Rat liver S9 metabolism simulator 

and Structural Alerts for Metabolites 

(OECD Toolbox v4.2) 

26 metabolites: 
 

26×No alert found (DNA binding by OASIS) 
 
4×Michael addition (DNA binding by OECD) 

 
20× Strong binder, OH group (Estrogen receptor binding)  
 

2× Michael addition (Protein binding by OASIS) 
 

21×High (Class III) (Toxic hazard classification by Cramer) 
 
2× alpha,beta-unsaturated carbonyls  (genotox) 

(Carcinogenicity alerts by ISS) 
 
26×Not known (DART scheme) 

 
26×No alert found (DNA alerts for AMEs, CA and MNT by 

OASIS) 
 
26× Inclusion rules not met (Eye irritation/corrosion 

inclusion rules by BfR) 
 
2× alpha,beta-unsaturated carbonyls (in vitro mutagenicity 

(Ames test) alerts by ISS) 
 

2× alpha,beta-unsaturated carbonyls  (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 
 

1 × very high gene expression (Keratinocyte gene 
expression) 
 

2×Skin sensitization Category 1B (Protein binding alerts for 
skin sensitization according to GHS) 
 

5×Aldehyde Type compounds (Oncologic primary 
classification) 

 
1×1,2- and 1,3-Dicarbonyls (Protein binding potency h-
CLAT) 

 
26×No alert found (Protein binding alerts for Chromosomal 
aberration by OASIS) 

 
 1×Acetamide (Renal Toxicity) Alert (Repeated dose 

(HESS)) 
 
 

 

10 metabolites: 
 

10×No alert found (DNA binding by OASIS) 
 
2×Michael addition (DNA binding by OECD) 

 
4× Strong binder, OH group (Estrogen receptor binding)  
 

2× Schiff base formation (Protein binding by OASIS) 
 

5×High (Class III) (Toxic hazard classification by Cramer) 
 
1× Simple aldehyde (genotox) (Carcinogenicity alerts by 

ISS) 
 
10×Not known (DART scheme) 

 
10×No alert found (DNA alerts for AMEs, CA and MNT by 

OASIS) 
 
10× Inclusion rules not met (Eye irritation/corrosion 

inclusion rules by BfR) 
 
1× Simple aldehyde (in vitro mutagenicity (Ames test) 

alerts by ISS) 
 

4× H-acceptor-path3-H-acceptor (in vivo mutagenicity 
(Micronucleus) alerts by ISS) 
 

1 × very high gene expression (Keratinocyte gene 
expression) 
 

4×Skin sensitization Category 1B (Protein binding alerts for 
skin sensitization according to GHS) 
 

1×Aldehyde Type compounds (Oncologic primary 
classification) 

 
1×1,2- and 1,3-Dicarbonyls (Protein binding potency h-
CLAT) 

 
10×No alert found (Protein binding alerts for Chromosomal 
aberration by OASIS) 

 
 1×Acetamide (Renal Toxicity) Alert (Repeated dose 

(HESS)) 

 

Skin metabolism simulator  

(OECD Toolbox v4.2) 
5 metabolites: 

 
5×No alert found (DNA binding by OASIS) 
 

1×Schiff base formers (DNA binding by OECD) 
 
4× Strong binder, OH group (Estrogen receptor binding)  

 
1× Schiff base formation (Protein binding by OASIS) 

 
1× alpha,beta-unsaturated-unsaturated ketones (Protein 
binding potency h-CLAT) 

 
5×Not possible to classify (Protein binding potency GSH) 
 

4×High (Class III) (Toxic hazard classification by Cramer) 
 
1× Simple aldehyde (genotox) (Carcinogenicity alerts by 

ISS) 
 

5×Not possible to classify (Keratinocyte gene expression) 
 

11 metabolites: 

 
11×No alert found (DNA binding by OASIS) 
 

2×Schiff base formers (DNA binding by OECD) 
 
9× Strong binder, OH group (Estrogen receptor binding)  

 
2× Schiff base formation (Protein binding by OASIS) 

 
2× Monocarbonyls (Protein binding potency h-CLAT) 
 

5×Not possible to classify (Protein binding potency GSH) 
 
4×High (Class III) (Toxic hazard classification by Cramer) 

 
1× Simple aldehyde (genotox) (Carcinogenicity alerts by 
ISS) 

 
11×Not possible to classify (Keratinocyte gene expression) 
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1×Aldehyde Type compounds (Oncologic primary 
classification) 
 

3×Skin sensitization Category 1B (Protein binding alerts for 
skin sensitization according to GHS) 
 

1×Aldehydes (Skin irritation/corrosion inclusion rules by 
BfR) 

 

2×Aldehyde Type compounds (Oncologic primary 
classification) 
 

6×Skin sensitization Category 1B (Protein binding alerts for 
skin sensitization according to GHS) 
 

2×Aldehydes (Skin irritation/corrosion inclusion rules by 
BfR) 

 

Justification                                        Chemical and toxicological properties of Ethyl Tafluprostamide and Tafluprost are expected to be similar.   
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ABSTRACT 

The safety of isopropyl cloprostenate (IPC) for use in cosmetic lash serums at levels of 
0.0044% and 0.005% was previously reviewed by the Cosmetic Ingredient Review Journal 
(CIR), and data gaps were identified.  As a result, CIR could not provide a definitive safety 
assessment for the use of IPC in cosmetic lash serum products and issued an Insufficient Data 
Announcement (IDA) on December 8, 2023.  This submission provides additional data to 
address the requests in the IDA, as well as additional read-across analysis for similar compounds, 
to support a determination that the use of IPC in cosmetic lash serums at a level of 0.0075% may 
be considered safe to a reasonable certainty and not injurious to users. 

INTRODUCTION 

This report provides a comprehensive summary and data to support a determination of 
the safety of IPC for use in cosmetic lash serums at a 0.0075% use concentration, and is 
respectfully submitted in response to the CIR Expert Panel’s IDA dated December 8, 2023.  CIR 
already carried out an extensive review of the toxicology and safety assessment for IPC in a 
serum lash formulation containing 0.0044% and 0.005% IPC.  Accordingly, this submission is 
intended to supplement that earlier evaluation, and to provide additional information to support a 
safety determination for IPC at the slightly higher use concentration of 0.0075%.     

Previous quantitative structural assessment relationship (QSAR) analysis for IPC using 
Organization for Economic Cooperation and Development (OECD) Toolbox and ChemMines to 
assess the similarity of common pharmaceutical prostaglandins identified travoprost as a 
structurally similar compound.  However, due to the presence of three fluorines in the travoprost 
structure, and on suspicion that might contribute to travoprost being slightly more toxic than IPC, 
the prostaglandin latanoprost was also chosen as a similar compound.  Both travoprost and 
latanoprost have been favorably reviewed by the US Food and Drug Administration (FDA) and 
have robust data packages.  In addition, the European Commission’s (EC) Scientific Committee 
on Consumer Safety (SCCS) utilized cloprostenol in its review of the safety of IPC, as 
cloprostenol is a metabolite of IPC (SCCS, 2022).1 

Accordingly, this report relies on both surrogate chemicals for read-across to fill in any 
potential data gaps, and additionally addresses the concerns presented in the SCCS Opinion on 
“Prostaglandins and Prostaglandin-Analogues used in Cosmetic Products.”  This includes 
addressing any data gaps and potential concerns for carcinogenicity, reproductive/developmental 
toxicity, and dermal sensitization, as well as positive response in an in vitro human lymphocyte 
assay.   In addition, data are presented on similar formulations for cosmetic applications that 
contain IPC at the slightly greater amount (0.0075%, a small increase of 0.0025%), which further 
demonstrate that IPC produces similar, if not identical, results to those toxicological studies 
already presented to CIR on IPC. 

 
1  Scientific Committee on Consumer Safety (SCCS).  Opinion:  On Prostaglandin-
Analogues Used in Cosmetic Products.  SCCS/1635/21; adopted on February 3, 2022. 
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This approach provides a robust dossier which includes, but is not limited to, repeat 
topically applied toxicology studies, developmental and reproductive toxicity, both in vitro an in 
vivo mutagenicity testing, and full oncogenicity chronic bioassays.  This approach supports a 
demonstration of safety for the use of IPC in cosmetic lash serum products by showing that 
products containing up to 0.0075% IPC are not irritating to the eyes or skin, and do not induce 
dermal sensitization.  IPC is not genotoxic and, based on the oncogenicity studies of structurally 
similar prostaglandins, is not considered to be carcinogenic.   

On these bases, we respectfully submit that the data discussed herein, together with the 
data and information previously reviewed by the Expert Panel for Cosmetic Ingredient Safety, 
support a demonstration that the use of IPC in lash serums at a level of 0.0075% may be 
considered safe to a reasonable certainty, and is not injurious to users. 

COMPOUNDS REVIEWED BY COSMETIC INGREDIENT REVIEW AT 167TH 
MEETING 

 

 

Common Pharmaceutical Prostaglandins  

Latanoprost 

 

                 

 
Latanoprost is derived from Prostaglandin F2α (PGF2a).  The substance was favorably reviewed 
by the FDA for use in the eye to treat certain forms of glaucoma.  Lantaonprost is highly 
selective for the Prostaglandin F (FP) type of prostanoid receptors.  It is absorbed through the 
cornea, where esterases hydrolyze this prodrug and change it into a biologically active acid form.  
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Latanoprost is currently used at a concentration of 0.005%.2,3  Latanoprost has been shown to 
reach peak concentrations in the aqueous humor approximately 2 hours after instillation.  If 
latanoprost is discontinued, Interocular Pressure (IOP) reportedly reaches pretreatment level after 
14 days.4 

Latanoprost produces less irritation to the ocular surface (causing hyperemia in 5% to 
15% of subjects).  The reported side effects of latanoprost include cystoid macular edema,5 and 
benign changes in the iris' color.6 

Because latanoprost breaks down more easily and becomes ineffective faster than the 
other prostaglandin analogs, it is sold in 5-mL bottles that have only 2.5 mL of fluid. 

Due to the instability of latanoprost, it is recommended to be stored in the refrigerator.  
Latanoprost exhibits both thermal and photolytic instability.  The concentration of Latanoprost 
when stored at elevated temperatures, i.e., 50°C, will decrease by 10% every 1.3 days; when 
exposed to natural sunlight this rate of decrease increases.3 

Metabolism of Latanoprost7 

 

Metabolism from left to right:  latanoprost to latanoprost acid (active metabolite) to 1,2-
dinorlatanoprost acid, and then to 1,2,3,4-tetranorlatanoprost acid. 

* Xalatan (latanoprost ophthalmic solution) 0.005%. Package insert. 2006 

 
2  Aung T, Wong HT, Yip CC, Leong JY, Chan YH, Chew PT (June 2000). “Comparison of 
the intraocular pressure-lowering effect of latanoprost and timolol in patients with chronic angle 
closure glaucoma: a preliminary study.”  Ophthalmology.  107 (6): 1178–1183. 
doi:10.1016/s0161-6420(00)00073-7.  PMID 10857840. 
3  Latanoprost Professional Drug Facts. 
4  Xu L, Wang X, Wu M (2017).  “Topical medication instillation techniques for glaucoma.”  
Cochrane Database Syst Rev.  2017 (2): CD010520. doi:10.1002/14651858.CD010520.pub2.  
PMC 5419432.  PMID 28218404. 
5  “Drug Approval Package: Xelpros” accessdata.fda.gov.  May 28, 2019.  Retrieved 
December 27, 2023. 
6  Johnstone MA, Albert DM (August 2002).  “Prostaglandin-induced hair growth.”  Survey 
of Ophthalmology.  47 (Suppl 1): S185–S202. doi:10.1016/S0039-6257(02)00307-7.  PMID 
12204716. 
7  Haberfeld H, ed. (2015). Austria-Codex (in German).  Vienna: Österreichischer 
Apothekerverlag. 
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Travoprost 

                 

In 2001, the FDA approved travoprost, a highly selective FP prostanoid receptor agonist.  

Metabolism of Travoprost8, 9 

Travoprost is applied and absorbed through the cornea.  In humans, peak plasma 
concentrations of travoprost free acid (25 pg/mL or less) were reached within 30 minutes 
following topical ocular administration and was rapidly eliminated.  The side effects of 
travoprost include conjunctival hyperemia, and changes in the iris’ color. 

The figure below demonstrates the metabolism (from left to right): travoprost, travoprost 
acid (the active metabolite), 1,2-dinortravoprost acid, 1,2,3,4-tetranortravoprost acid.  The 
reduction of the 13,14-double bond is identified in red and oxidation of the 15-hydroxy group in 
blue. 

 

Travoprost, an isopropyl ester prodrug, is hydrolyzed by esterases in the cornea to its 
biologically active free acid.  Systemically, travoprost free acid is metabolized to inactive 
metabolites via beta-oxidation of the a (carboxylic acid) chain to give the 1,2-dinor and 1,2,3,4-
tetranor analogs, via oxidation of the 15-hydroxyl moiety, as well as via reduction of the 13,14-
double bond.   

 
8  Haberfeld, H, ed. (2015). Austria-Codex (in German).  Vienna: Österreichischer 
Apothekerverlag. Travatan 40 Mikrogramm/ml Augentropfen. 
9  NDA 21-257.  Travatan™ – Travoprost Ophthalmic Solution (0.004%).  Alcon 
Laboratories, Inc.  Texas.  U.S. Patent Nos. 5,631,287; 5,849,792; 5,889.052; and 6,011,062. © 
Alcon Laboratories, 2001. 
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With regard to excretion, elimination of travoprost free acid from human plasma is rapid.  
Plasma levels are below the limit of quantitation (<10 pg/mL) within one hour following ocular 
instillation. 

Adverse Events 

Local side effects are corneal changes, conjunctival hyperemia, and iris pigmentation, 
following daily use.9 

Structural Activity Relationship 

Structurally Similar prostaglandins favorably reviewed by the FDA compared to IPC are 
Latanoprost and Travoprost: 

                                   

                   Latanoprost               Isopropyl Cloprostenate               Travoprost 
               CAS# 130209-82-4         CAS# 157283-66-4                   CAS# 157283-68-6 

Both latanoprost and travoprost are, like other analogs of prostaglandin F2α, ester 
prodrugs of the free acid, which are agonists at the prostaglandin F receptor.3,9  Prostaglandin F 
receptor (FP) is a receptor belonging to the prostaglandin (PG) group of receptors.  FP binds to 
and mediates the biological actions of Prostaglandin F2α (PGF2α).   

ToxServices previously compared the structures of a few prostaglandin analogs using the 
ChemMine tools (ChemMine 2020) and the OECD Toolbox (OECD 2020).  The Tanimoto 
coefficient, widely used for predictive accuracy for structural similarities (Chen & Reynolds 
2002), also may be used in a structural activity relationship assessment.10  The Tanimoto 
coefficient ranges from 0 to 1, with 0 being the least similar and 1 being the most similar.  See 
the results below for comparing IPC to latanoprost and travoprost.11 

 
10  Chen, X. and Reynold, C.H. 2002.  Performance of similarity measures in 2D fragment-
based similarity searching: Comparison of structural descriptors and similarity coefficients.  J. 
Chem. Inform. Computer Sci 42(6):1407-1414.  https://doi.org/10.1021/cj025531g. 
11  ToxServices – Toxicology Risk Assessment Consulting.  Report Title:  Additional Dat for 
Consideration by CIR Pertaining to the Use of Isopropyl Cloprostenate (IPC) in Cosmetic 
Products.  Redacted Company 2 (Markets Cosmetic Lash Serum at 0.005% IPC) Data 
Submission October 17, 2023. 
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Travoprost shows the greatest similarity to IPC, but we have included latanoprost as a 
potential surrogate as well.  Based on the structures, the fluorides on the ring for travoprost 
would have a greater influence than the model might predict, and accordingly we believe that 
latanoprost and travoprost would bracket the toxicological effects of IPC.  Specifically, 
latanoprost would be somewhat less toxic, and travoprost would be slightly more toxic, as 
compared to IPC, based on the fact that comparing fluorinated compounds on a molar basis tends 
to be more toxic than non-fluorinated similar compounds.12  Below shows the structural 
relationship between the prostaglandin analogues and the surrogates that will be discussed in this 
review. 

Figure 1. Structural formula of PGF2α, the pharmacologically active substances tafluprost, 
latanoprost, travoprost and bimatroprost, as well as other potential prostaglandin analogues 
identified in the CosIng database.  The structural relationship between the substances is marked 
with arrows. 

 
Diagram from the Federal Institute of Risk Assessment [Bundesinstitute für Risikobewertung] (cited in SCCS, 2021)1 

 
12  Pattison, F.L., Howell, W.C., and Woolford, R.G.  Toxic Fluorine Compounds. DRB 
Report No. SW-81. Cdnsciencepub.com/doi/pdf/10.1139/v57-021 Can. J. Chem. 1956. 
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TOXICOLOGICAL EVALUATION  

CIR was provided with analysis and data of IPC in advance of the December 4-5, 2023, 
meeting, which included information for: (1) acute and short-term toxicity and (2) male 
reproductive parameters assessed in mice, as well as QSAR analysis in relation to genotoxicity 
and carcinogenicity.  Clinical Trials for IPC as well as case studies were also provided to CIR.13  
In addition, the SCCS evaluated cloprostenol for acute, subchronic, and reproductive toxicity.  
While the octanol/water coefficient varies between the two compounds, IPC through metabolism 
does generate cloprostenol.   

As stated above, latanprost and travoprost are analogs of Prostogalndin F2α.  PGF2α is 
upregulated during inflammation. Binding to its receptor activates G-protein coupled 
intracellular signal transduction pathways, resulting in increased intracellular calcium (Ricciotti 
and FitzGerald 2011).14  In the eye, agonist-mediated activation of the PGF2α receptor 
ultimately causes relaxation of muscles controlling outflow of vitreous fluid and/or remodeling 
of the extracellular matrix via increased matrix metalloproteinase activity.  The analogues may 
also upregulate endogenous prostaglandin production and/or may increase ocular blood flow 
(Ishida et al. 2006).15 

Surrogate Toxicity & Pharmacodynamics:  Travoprost & Latanoprost 

Ocular Hypermia 

Netland et al. found clinically significant changes in ocular hyperemia in 49.5% of 
subjects treated with travoprost 0.004%, in 27.6% of patients treated with latanoprost (0.005%), 
and in 14.0% of patients treated with timolol.16  However, mean hyperemia score in all the 
treatments groups was less than 1 on a scale of 0–3, indicating that, on average, the majority of 
patients experienced none/trace to mild hyperemia.  Hyperemia was evident since the first 
follow-up visit, at week 2. 

Konstas et al. found no difference in ocular hyperemia incidence among patients treated 
with travoprost at a dose of 0.004% in the evening or in the morning.  Respectively, hyperemia 
was encountered in 27% and in 33% of patients (P=0.6).  In another study, the same authors 

 
13  Cosmetic Ingredient Review:  Safety Assessment of Ethyl Tafluprostamide and isopropyl 
Cloprostenate as Used in Cosmetics.  Draft Report for Panel Review.  Release Date May 19, 
2023; Panel Meeting Date June 12-13, 2023. 
14  Ricciottia, E., and GitzGerald, G.A.  Prostaglandins and Inflammation.  Arteriosclerosis, 
Thrombosis, and Vascular Biology (31)5:986-1000.  2011. 
15  Ishida, N., Odani-Kawabata, N., Shimazaki, A., and Hara, H.  Protanoids in the Therapy 
of Glaucoma.  Cardiovascular Drug Review (24)1:1-10, 2006. 
16  Honrubia, F., Garcia-Sanchez, J., Polo, V., Martinez de la Casa, J.M., and Soto, J.  
Conjunctival Hyperemia with the Use of Latanoprost versus other Prostaglandin Analogues in 
Patients with Ocular Hypertension of Glaucoma:  A Meta-Analysis of Randomized Clinical 
Trials.Br. J. Ophthalmol. 93:316-321, 2009. 
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noted that conjunctival hyperemia was seen twice as often with travoprost (15 patients) as with 
latanoprost (six patients).16 

Iris Pigmentation Changes 

In a 12-month study, Netland et al. found iris pigmentation change in 3.1% of patients 
under therapy with travoprost 0.004% and in 5.2% of patients under therapy with latanoprost.16 

As iris pigmentation appears to be a function of treatment duration, one might expect 
greater incidence of this side effect following long-term uses.  Riva et al. evaluated the safety of 
travoprost treatment in a 5-year follow-up study, and found a cumulative incidence of iris 
darkening of 27.7%, which is comparable with the 33.4% rate reported in the 5-year study on 
latanoprost.17 

Pharmacokinetics/Pharmacodynamics Absorption  

Travoprost 

Travoprost is absorbed through the cornea.  In humans, peak plasma concentrations of 
travoprost free acid (25 pg/mL or less) were reached within 30 minutes following topical ocular 
administration and was rapidly eliminated.  

With regard to metabolism, travoprost, an isopropyl ester prodrug, is hydrolyzed by 
esterases in the cornea to its biologically active free acid.  Systemically, travoprost free acid is 
metabolized to inactive metabolites via beta-oxidation of the a(carboxylic acid) chain to give the 
1,2-dinor and 1,2,3,4-tetranor analogs, via oxidation of the 15-hydroxyl moiety, as well as via 
reduction of the 13,14 double bond.  

With regard to excretion, elimination of travoprost free acid from human plasma is rapid. 
Plasma levels are below the limit of quantitation (<10 pg/mL) within one hour following ocular 
instillation.18 

Latanoprost 

Latanoprost is rapidly absorbed in the cornea as an isopropyl ester prodrug and is then 
activated by the process of hydrolysis.  Only a small amount of this drug is systemically 
absorbed.  The maximal concentration of latanoprost in the systemic circulation is reached after 5 
minutes and is measured to be 53 pg/mL, with the maximal concentration in the aqueous humor 
attained within 2 hours after administration, and has been estimated to be 15-30 ng/mL.19  

 
17  Riva, I., Katsanos, A., Floriani, I., Biagioli, E., Konstas, A.G.P., Centofanti, M., and 
Quaranta, L.  Long-Term 24-Hour Intraocular Pressure Control with Travoprost Monotherapy in 
Patients with Primary Open-Angle Glaucoma.  J. Glacoma 23(8):535-540, 2014. 
18  Alcon Laboratories.  Travatan™ (Travoprost Ophthalmic Solution) 0.004%.  NDA 21-
257, U.S. Patent No. 5,631,287; 5,849,792; 5,889,052; and 6,011,062.  2001. 
19  Pfizer.  Xalatan Package Insert.  Zalantan® – Latanoprost Ophthalmic Solution 0.005% 
(50 µg/mL).  NDA 20-597/S-044; Reference ID:  3100250.  August 2011.   
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The volume of distribution of latanoprost is 0.16 ± 0.02 L/kg.  The activated acid form of 
latanoprost can be measured in aqueous humor in the initial 4 hours post-administration, and it is 
measured in the plasma only for 1 hour following ophthalmic administration.  This drug is more 
lipophilic than its parent prostaglandin and easily penetrates the cornea.  It has been shown to 
cross the placenta in rats.19 

With regard to excretion, after hepatic beta-oxidation, the metabolites of latanoprost are 
primarily found to be excreted by the kidneys.  About 88% of the latanoprost dose is recovered in 
the urine after topical administration.  About 15% of a dose is reported to be excreted in the 
feces.19   

With regard to half-life, the elimination half-life of latanoprost from the plasma is about 
17 minutes.  The elimination half-life of latanoprost from the eye is estimated at 2–3 hours.19  

Acute Toxicity 

No acute Oral Toxicity Studies for IPC could be located.   

  Latanoprost Oral LD50 is >20 mg/kg.20   

  Cloprostenol Oral LD50 is >25 mg/kg.1  

Acute Toxicity Studies:  Parenteral Isopropyl Cloprostenate  

White albino Swiss mice (20/group; sex not stated) were administered a single dose of 
IPC (50, 75, or 100 mg/kg bw; dissolved in 1:19 dimethyl sulfoxide and water) via 
intraperitoneal injection, and observed for 14 d.11  Two control groups were treated with 
physiological solution or dimethyl sulfoxide and water.  No adverse effects regarding clinical 
parameters, mortality, or body weight were observed.  

Evaluation of Conjunctival Hyperemia – Isopropyl Cloprostenate  

Conjunctival hyperemia was evaluated in New Zealand albino rabbits.13  The dose 
estimated to produce conjunctival hyperemia in 15% of the tested rabbits over a 4 h period was 
0.3 µg.  No other details were provided for this study.  

The Hen’s Egg Test (HET-CAM) in vitro test was utilized to evaluate the potential for 
IPC to induce irritation to the eye and surrounding mucosal membranes.  A lash/brow 
formulation containing 0.0075% IPC was evaluated in the HET-CAM tests and scored at 0.5, 2, 

 
20  Reviewer: Rivera, M.I.  Addendum to Pharmacology/Toxicology NDA Review and 
Evaluation. Center for Drug Evaluation and Research – Non-Clinical Reviews Application No. 
206-185.  Product Zelpros (Latanoprost) 0.005% Ophthalmic.  Applicant – Sun Pharma 
Advanced Research Co., LTD.  March 15, 2015. 
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and 5 minutes that provided a total average score of 1.75 and was classified as practically non-
irritating.21 

An EpiOcular eye irritation Test was carried out with eyelash serum containing 0.0075% 
IPC following OECD Guideline No. 492.  Fifty µl of test article was applied to EpiOcular tissues 
in duplicate, with both positive and negative controls run in duplicate and concurrently.  The 
results of the test demonstrated that the eyelash serum with 0.0075% was classified as a non-
irritant.22 

Dermal Irritation and Sensitization Studies – Isopropyl Cloprostenate  

Human Repeat Insult Patch Tests (HRIPTs) were also performed using eyelash serums 
containing IPC (0.0044% and 0.005%; tested neat; n = 50-56).14-17  The majority of assays were 
performed under semi-occlusive conditions.  The serums (including IPC) tested were considered 
to be non-irritating and non-sensitizing in all assays. 

Another HRIPT study evaluating an eyelash serum with 0.0075% IPC was carried out in 
102 subjects, 23 males and 79 female subjects.  Test material was evaluated under semi-
occlusive conditions.  Under the conditions of the test, the serum containing 0.0075% IPC at 
challenge the results indicated no potential for dermal sensitization and was not a skin irritant.23 

Two additional HRIPT studies with the eyelash serum with 0.0075% of IPC, one study 
evaluated 58 subjects24 and the other study had 54 subjects.25  Both studies applied 20-50 mg of 
the product applied to the intrascapular region of the back.  Results showed no signs of dermal 
irritation nor any signs of dermal sensitization.  

Short-Term Toxicity Studies  

Isopropyl Cloprostenate  

Hematological evaluations were performed on white Wistar rats (10/group; sex not 
stated) treated with IP (15 mg/kg bw/d) for 7-days via intraperitoneal injection.13  Control groups 

 
21  Nitka, S.  The Hen’s Egg Test – Utilizing the Chorioallantoic Membrane (HET-CAM); 
Lash-Brow Serum.  Consumer Product Testing Co. Fairfield, New Jersey, Experiment Reference 
No. V15-2816.  June 25, 2015. 
22  Troese, M.  EpiOcular Eye Irritation Test (EIT).  MB Research Laboratory, Spinnerstown, 
PA.  MB Research Project No. 20-27939.19, May 11, 2020. 
23  Shoshani, L.  100 Subject Human Repeat Insult Patch Test for Skin Irritation and Skin 
Sensitization Evaluation.  BioScreen Testing Services, Inc. Torrance, CA.  Laboroatory Study 
No. 21-527A & 21-528A.  September 15, 2021. 
24  Yazzie, B.  50 Subject Human Repeat Insult Patch Test for Skin Irritation and Skin 
Sensitization Evaluation.  BioScreen Testing Services, Inc.  Torrance, CA.   BioScreen Study No. 
15-404A.  July 2015. 
25  Yazzie, B.  50 Subject Human Repeat Insult Patch Test for Skin Irritation and Skin 
Sensitization Evaluation.  BioScreen Testing Services, Inc.  Torrance, CA.   BioScreen Study No. 
18-501A.  February 2018. 
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received a solution of dimethyl sulfoxide and water.  Parameters evaluated include red blood cell 
count, hemoglobin, hematocrit, and red/white cell indices.  Two hours after the last 
administration, animals were euthanized and blood was examined.  Results were similar among 
control and treated groups. 

Latanoprost 

Latanoprost was evaluated in a 30-day toxicity study where the compound was 
administered 4 times a day to New Zealand White rabbits at 30 µL once a day of 0.005% 
latanoprost/eye; 30 µL/eye twice a day of a 0.005% latanoprost solution; and 30 µL/eye 4 times 
a day of a 0.005% latanoprost solution.  Results showed no adverse findings in the eyes nor 
histopathologic changes.  One male at week 5 was observed to have conjunctival redness (score 
of 2.0).  No systemic effects were observed based on clinical signs, bodyweights, hematological 
evaluations, clinical chemistry, urinalysis, gross pathology, selected organ weights, and 
histopathology.  NOTE: levels of latanoprost free acid was below the levels of quantitation (50.3 
pg/mL) with the exception of 2 mid-dosed males and 3 high-dosed males at the 0.5 hr and 1 hr 
timepoints on the first day of dosing.  Concentrations were 89.7 – 192.8 pg/mL and 54.3 – 59.5 
pg/mL at the 0.5 hr and1 hr timepoints, respectively. 

The NOAEL was 20 µg of latanoprost based on four 30 µL/eye of a 0.005% ophthalmic 
solution.26 

Travoprost 

Travoprost was evaluated in New Zealand White rabbits in a 13-week toxicity study to 
evaluate ocular irritation as well as any systemic toxicity.  Fifty µL/eye was administered 3-times 
per day of a 0.004% travoprost ophthalmic solution (free of the preservative benzalkonium 
chloride, BAC).  Males were exposed for 91-days and females were exposed for 92-days.  
Results showed that one animal in week-9 shoed moderate conjunctival discharge with no 
remarkable indirect ophthalmoscopy findings being noted at the week-13 examinations.  No 
toxicologically significant findings were noted in clinical chemistries, nor in the hematological 
and coagulation parameters in any of the treated animals.  There was a slight decrease in 
bodyweights, but this finding failed to achieve statistical significance.  Necropsy of the animals 
showed no findings that were considered to be test-article related.  Histopathology was carried 
out in the treated eye of the animals as well as in selected organs, it was concluded that there 
were no test-article related lesion in ocular nor non-ocular tissues. 

The NOAEL was 12 µg of travoprost administered 3-times at 50 µL per dosing for 90-
days.27 

 
26  Reviewer Rivera, M.  US FDA Center for Drug Evaluation and Research, Application 
No. 206185Orig1s000; Non-Clinical Review(s) Addendum to Pharmacology/Toxicology NDA 
Review and Evaluation Xelpros (Latanoprost) 0.005% Ophthalmic Solution.  CDER Stamp Date 
January 31, 2014. 
27  Reviewer Chen, Z.  US FDA Center for Drug Evaluation and Research, Application No. 
21-994 Pharmacology Toxicology Review:  Travatan® Z.  11/21/2005. 
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Developmental & Reproductive Toxicity Studies  

Isopropyl Cloprostenate 

The effect of IPC on the apoptosis of male mice (20/group; strain not stated) and Wistar 
rat (20/group) testicular cells was evaluated in a 28-d study.  10 intraperitoneal injections of the 
test substance were given to mice in a dose of 25 µg/kg bw/d, and to rats in doses of either 25 or 
100 µg/kg bw/d. Control groups of mice and rats were left untreated.  Animals were killed at 
different time intervals (7, 14, and 28 days of treatment), and histological examinations of the 
gonads were performed.  Normal structures of the testicular cells were observed in control 
groups.  

In rats treated with IPC100 µg/kg bw/d, enlarged blood vessels were noted. Blood vessel 
diameter increased in a time-dependent manner.   

This effect was also noted in rats treated with 25 µg/kg bw/d; however, the increase in 
blood vessel diameter was smaller.  After 14 and 28 days of treatment, hyaline-like material was 
observed in the interstitial space surrounding the seminiferous tubules in rats treated with 100 
µg/kg bw/d.  Also observed in this group was accumulation of polymorphonuclear neutrophils 
and macrophages, reduced spermatozoa, affected spermatogenesis, and nuclear condensation of 
the testicular cells.  Macrophages, decreased spermatozoa, and affected spermatogenesis were 
observed in treated mice.  A similar study was performed in male mice (12 mice/group; strain of 
mice not specified).1  Mice were treated with IPC (25 µg/kg bw/d) for 28 days via intraperitoneal 
injection.  A control group of mice was left untreated.  After 7, 14, or 28 days, animals were 
killed and effects on the gonads were examined.  

Results revealed swollen endothelial cells, macrophages with residual bodies, a large 
number of fibroblasts in interstices, lysosome-like dense bodies in the cytoplasm of Sertoli cells, 
clumped erythrocytes in capillaries, spermatocytes with condensed cytoplasm, and nuclei with a 
high chromatin condensation. (SCCS, 2022).1   

While this study suggests that there is a potential for IPC to have an effect on sperm 
numbers, it should be pointed out that the administration of IPC via intraperitoneal injections is 
not a recommended route of administration because it places the chemical of interest in close 
proximity to the reproductive organs and the resulting dynamics of the dose and concentration 
would not be reflective of oral or dermal exposure; thus, the biological relevance of these results 
is questionable. 

Cloprostenol 

SCCS (2022)1,28 summarized a 3-generation study carried out in rats, where oral 
administration of doses of 0, 10, 15, 20, and 40 μg of cloprostenol/kg bw did not induce effects 
on reproductive performance of the animals at any of the does tested.  The only effects seen were 

 
28  European Medicines Agency.  Committee for Medicinal Products for Veterinary Use – 
Cloprostenol and R-Cloprostenol.  Summary Report.  EMEA/MRL/898/04-Final.  May 2004. 
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the slight reduction in neonatal viability attributable to the prematurity of the offspring.  A No 
Observed Effect Level (NOEL) of 15 μg/kg bw/day for cloprostenol was reported.  

In a series of reproductive studies performed with cloprostenol, it was shown that the 
sensitivity of the rat to termination of pregnancy resulting from luteolysis varies depending on 
the point in pregnancy when the compound is administered.  The oral dose of 25 μg/kg bw of 
cloprostenol did not terminate pregnancy; the most sensitive period to luteolytic action of 
cloprostenol was just prior to the parturition. 

No teratogenic properties of cloprostenol were reported in the two teratogenicity studies 
performed either in rats after oral administration of 0, 10, 25, 50, and 100 μg/kg bw/day, or in 
rabbits after subcutaneous administration of 0, 0.025, 0.075, and 0.250 μg/kg bw/day.1,28 

Travoprost 

ToxServices previously summarized the reproductive and developmental toxicity for 
Travoprost,11 as it was evaluated for reproductive and developmental toxicity in rats. Pregnant 
Sprague-Dawley rats were dosed at 0, 1, 3, and 10 µg/kg/day by intravenous injection on 
gestation days (GD) 6-17 and were sacrificed on GD 20.  Maternal body weight gain and gravid 
uterine weight were reduced.  The incidence of total litter resorptions was increased, as were the 
numbers of early and late resorptions.  Premature delivery also was observed.  The numbers of 
corpora lutea and implantations were reduced below historical control values, but there was no 
net effect on pre-implantation loss.  Fetal viability and fetal body weights were also reduced.  
Lastly, the incidences of fetal external, visceral, and skeletal malformations and variations were 
increased.  

The authors identified a NOAEL of 3 µg/kg/day for this study (FDA 2000).29 

In another study in Sprague-Dawley rats, animals were dosed by s.c. injection at 0, 1, 3, 
and 10 µg/kg/day travoprost for 4 weeks prior to and through GD 13 (females) or 2 weeks prior 
to mating through GD 7 (males).  Corpora lutea, implantations, fetal viability, estrous cyclicity, 
and sperm parameters were not affected by treatment.  The authors reported an increase in early 
fetal resorptions at 10 µg/kg/day.  The NOAEL for this study was 3 µg/kg/day (U.S. FDA 2000). 

One developmental study in mice also was identified.  Female CD-1(ICR)BR mice were 
given s.c. injections of 0, 0.1, 0.3, and 1 µg/kg travoprost on GD 6-16 and were sacrificed on GD 
18.  The incidences of early deliveries, litter loss, and total litter resorption as well as the number 
of early resorptions were increased, while the number of viable fetuses was reduced.  No 
teratogenic effects were observed in the fetuses.  Authors identified a NOAEL of 0.3 µg/kg/day 
for this study (FDA 2000). 

 
29  United States Food and Drug Administration (U.S. FDA). 2000. Pharmacology review of  
Travoprost Ophthalmic Solution (NDA 21-257).  Available: 
https://www.accessdata.fda.gov/drugsatfda docs/nda/2001/21257 Travatan.cfm. 
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Latanoprost 

In an embryofetal development toxicity study in rabbits, there was a significant increase 
(2.4 times the human dose) in the number of resorptions at the high dose of 464 mg/kg/day IV 
administered from gestation days 6 through 18.  As a consequence, an increase in post-
implantation loss and a decrease in live fetuses was observed at the same dose.  In addition, fetal 
incidences of misaligned sternebrae and total skeletal variations were increased in the high-dose 
group and were considered statistically significant (4 and 2-times over controls, respectively ≤ 
0.05).  The NOAEL for fetuses was 215 mg/kg; and the NOAEL for dams was 464 mg/kg. 

In a combined embryotoxicity and pre- and postnatal reproduction toxicity study in rats 
no external, visceral or skeletal abnormalities at doses of up to 464 mg/kg/day IV when dosing 
from gestation days 6 through 17.  Extension of dosing from Day 6 of gestation to Day 21 of 
lactation did not show adverse effects on prenatal or postnatal development, nor was maternal 
function significantly affected at doses up to 464 mg/kg/day.  The maternal and fetal NOAEL 
was 464 mg/kg/day. 

The exposure margins based on mg/m2 indicate there is no concern for reproductive or 
embryofetal effects after topical ocular administration of latanoprost ophthalmic 0.005% at the 
intended clinical dosing regimen.30 

Exposure Margins for Induced Embryotoxicity 

 

Genotoxicity Studies  

Isopropyl Cloprostenate 

A QSAR model and a statistical-based model of an Ames test on IPC predicted no 
genotoxicity.1   

Travoprost 

Travoprost, as part of the FDA (2001) review, was evaluated in the Ames assay, in vivo 
mouse micronucleus, and in a rat chromosomal aberration assay, and was found not to be 
genotoxic.  Two mouse lymphoma assays were conducted; one study showed clear non-

 
30  US FDA Center for Drug Evaluation and Research, Application No. 206185Orig1s000; 
Non-Clinical Review(s) Addendum to Pharmacology/Toxicology NDA Review and Evaluation 
Xelpros (Latanoprost) 0.005% Ophthalmic Solution.  CDER Stamp Date January 31, 2014. 
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mutagenic results, while the second study was observed to produce a slight increase in the 
mutation frequency.  

The weight of evidence would support the fact that travoprost would not be genotoxic, 
especially since the higher tier study, in vivo mouse micronucleus was determined to be non-
genotoxic.29 

Latanoprost 

Latanoprost was found to be non-genotoxic in the Ames assay, mouse lymphoma, or in 
the mouse micronucleus assay.  However, in the in vitro human lymphocytes study, chromosomal 
aberrations were observed.   

The mouse micronucleus assay is an in vivo assay and supports the weight of evidence 
that latanoprost is non-genotoxic.30 

Carcinogenicity Studies  

Isopropyl Cloprostenate  

An in-silico analysis of IPC was flagged for potential carcinogenicity with a reasonable 
model certainty, raising the concern that this ingredient may be a non-genotoxic carcinogen, 
though we do not expect this in-silico analysis to be correct, as discussed below.1  The 
mechanism of action for prostaglandins to induce a carcinogenic response is believed to be 
through the PGE2 receptors, while IPC and the surrogate analogues interact through the PGF2α 
receptors. Chen et al. (2022) reported that in hepatocellular carcinoma, a common liver cancer 
with a high incidence rate globally, the cytokine PGE2 is shown to be overexpressed in various 
human malignancies, including hepatocellular carcinoma.  PGE2 binds to EP receptors in the 
liver hepatocyte and influence s tumorigenesis and/or enhance tumor progression through 
multiple pathways.   PGE2 can promote the proliferation and migration of liver cancer cells by 
affecting hepatocytes directly.31 

Travoprost & Latanoprost 

Latanoprost was found not to be carcinogenic in either mice or rats when administered 
via oral gavage at doses up to 170 µg/kg/day (a dose approximately 2800 times the maximum 
human dose), where mice were treated up to 20 months and rats up to 24 months. (FDA, NDA 
2011).32 

Travoprost was evaluated in two-year bioassays, in which both rats and mice were dosed 
with travoprost via subcutaneous injection at doses up to 100 micrograms/kg/day (2,500 times 

 
31  Chen, C., Guan, J., Gu, X., Chu, Q., and Zhu, H.  Protaglandin E2 and Receptors:  Insight 
into Tumorigenesis, Tumor Progression, and Treatment of Hepatocellular Carcinoma.  Frontiers 
in Cell and Developmental Biology doi: 10.3389/fcell.2022.834859.  March 10, 2022. 
32  US FDA NDA.  Xalatan® – Latanoprost Ophthalmic Solution (0.005%).  Pfizer, USA.  
Revised August 2011. 
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the recommended clinical dose), with the results revealing no evidence of carcinogenic effect. 
(Travoprost Product Monograph, 2019).33 

Mechanism of Action 

Chen et al. (2022) reported that in hepatocellular carcinoma, a common liver cancer with 
a high incidence rate globally, the cytokine PGE2 is shown to be overexpressed in various human 
malignancies, including hepatocellular carcinoma.  PGE2 binds to EP receptors in hepatocyte 
carcinoma that influence tumorigenesis and/or enhance tumor progression through multiple 
pathways.   PGE2 can promote the proliferation and migration of liver cancer cells by affecting 
hepatocytes directly.28  However, IPC is a PGF2a cytokine and is not known to bind to the EP 
receptors.  The in-silico assessment of IPC most likely mistakenly assigned a high certainty for 
carcinogenicity based on the fact that hepatocellular cancer is believed to be driven through 
prostaglandin receptors.     

Other Relevant Studies 

Pupil Constriction – Isopropyl Cloprostenate  

The effect of IPC on the constriction of pupils was evaluated in cats.13  Potency was 
expressed as an ED5 value which represents the dose estimated to produce a 5-unit area (mm*h) 
in a graph of the difference in pupil diameter in the dosed eye versus time (or median effective 
dose).  The ED5 for PIC was determined to be 0.013 µg.  No other details were provided in this 
study. 

Ophthalmological In-Use Safety Evaluation – Isopropyl Cloprostenate 

An eyelash serum containing 0.0075% was evaluated for safety following repetitive, 
daily use conditions.  The product is designed moisturize and condition the eyelashes and 
eyebrows to enhance their appearance.  On weeks 2, 4, 6, and 8 subjects were evaluated and 
compared to baseline.  The subjects were assessed and graded the subject’s eyelashes and 
eyebrows with the left and right sides were graded separately.  At each timepoint the subjects 
were assessed for visual acuity at week 1 (baseline), and on weeks 4 and 8; slit-lamp 
examination by the Study Ophthalmologist performed on each subject’s eyes and included 
grading for conjunctival irritation (hyperemia, edema, erosions, and follicles); lacrimation, 
contact lens deposits (if applicable), and fluorescein staining; and cutaneous tolerance evaluation 
that included objective irritation, and subjective irritation.   

The overall conclusions from the study indicated that the eyelash serum containing 
0.0075% IPC did not cause any statistically significant worsening in visual acuity test or slit-
lamp examination scores that included subjective sensations when used over 8-weeks by women 

 
33  Product Monograph:  Pr TRAVATAN® Z Travorpost Ophthalmic solution.  Novartis 
Pharmaceuticals, Canada.  August 2019.  
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in general good health.  Furthermore, there was no statistically significant worsening in 
cutaneous tolerance evaluation scores for the eyes or eyebrows.34   

Clinical Studies:  Clinical Trial – Isopropyl Cloprostenate  

The effect of an eyewash containing IPC (0.01%) in a phosphate buffer solution was 
evaluated in 23 patients.1  The eye wash was applied to the eyes once daily for 3 months.  Over 
the treatment period, no changes in visual acuity or papilla appearance were observed.  Mild 
hyperemia of the bulbar conjunctiva was observed; however, this was reported to disappear after 
2-3 days of treatment.  No other adverse effects were observed.  

Risk Assessment – Isopropyl Cloprostenate  

ToxServices previously did a thorough review of the data and provided a margin of safety 
(MOS; calculated as the ratio between a point of departure (PoD)) and systemic exposure dosage 
(SED)) calculation on IPC.11  The MOS was determined to be 2.5 (with an estimated combined 
SED of 0.00000084 mg/kg bw/d from eyelash and eyebrow products).  In the calculation, the 
toxicological screening value (TSV) was used as the PoD; a detailed numerical value was not 
available due to confidentiality issue); thus, a MOS ≥ 1 was considered to be protective. 

It is important to note that eyelash formulas are not free flowing liquids and are more like 
a viscous material that allows the formula to adhere to the eye lash and to allow homogenous 
distribution of IPC throughout the formulation.  Guo et al. (2023)35 reported the typical eyelid 
surface area to be 5.6 cm2 and estimated daily application of eyelash formula is in the range from 
4-10 mg and, for these purposes, we will use 7 mg as the median.  Eyelash formula contact 
would be expected to be thin line along the bottom of the eyelid, roughly 2 cm x 0.2 cm (0.4 
cm2).  Estimated dermal penetration of IPC is 10% for a free-flowing liquid, where the 
bioavailability would be reduced in a more viscous formulated product which would result in 
little to no material being absorbed.  C 

Pharmacokinetic data for travoprost and latanoprost reported concentrations in pg/ml, 
with peak plasma levels in humans is 25 pg/ml or less at 30 minutes following topical 
administration of one drop of 0.004% travoprost ophthalmic solution.  Concentrations for IPC 
would be expected to be similar or less based on physical nature of the eyelash formulation and 
limited contact to the eyelid.  Dermal absorption of IPC was estimated using a QSAR model. The 
estimated dermal absorption was determined to be 10% (based on a molecular weight of 476 
g/mol and a log Kow of 5.15 for IPC).  Assuming the maximum amount of eyelash product 
applied per application is 4 mg to 10 mg the amount of IPC applied per brush stroke would be 

 
34  Jiand, L., Stephens, M.T., and Acevedo, S.  A Single-Center Clinical Study to Evaluate 
the Safety and Efficacy of [CONFIDENTIAL] when Used on Eyelashes and Eyebrows.  Thomas 
J. Stephens & Associates, Inc., Stephens Study No. C18-D094; Sponsors Unpublished Study No. 
2018TSA025.  April 25, 2019. 
35  Guo.y., Rokohl, A.C., Fan, W., Theodosiou, R., Li, X., Lou, L. Gao, T., Lin, M., Yao, K., 
and Heindl, L.M.  A Novel Standardized Approach for the 3D Evaluation of Upper Eyelid Area 
and Volume.  Quant Imaging Med Surg 13(3):1686-1698, 2023. 
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0.0075% × 7.0 mg eyelash product (median concentration applied) = 0.5 μg. Thus, based on the 
estimated dermal absorption of 10%, the estimated amount of IPC that would be dermally 
absorbed from an eyelash product containing 0.0075% IPC would be 0.05 μg per use; and this is 
a conservative amount based on the physical nature of the eye las formula and minimal contact 
with the eyelid. 

DATA GAP for ISOPROPYL CLOPROSTENATE 

The Cosmetic Ingredient Review for IPC indicated that the following tests, highlighted in 
bold text, were needed to complete a safety assessment; we summarize below in italicized text 
why those data gaps are now addressed: 

• Dermal Irritation and Dermal Sensitization studies at 0.0075% IPC 
 

IPC at 0.0075% was evaluated in 3 HRIPT where all three tests showed no evidence of 
dermal irritation or dermal sensitization in over 200 human subjects. 

• 28-Day Dermal Toxicity Study with IPC 

While no 28-day or greater repeat exposure studies could be located for IPC, the 
surrogate, latanoprost, has a 30-day topical ocular study in the rabbit evaluating ocular 
and systemic effects.  In addition, the surrogate travoprost has a 13-week topical ocular 
study in the rabbit evaluating ocular and systemic effects.  

• Developmental & Reproductive Toxicity studies with IPC 

Cloprostenol has a 3-generation reproduction/fertility study and an oral developmental 
toxicity study; travoprost has a developmental and reproductive toxicity studies; and 
latanoprost has a developmental and postnatal reproductive toxicity studies. 

• In vitro and in vivo genotoxicity studies looking for chromosomal aberrations with 
mammalian cell lines 

Latanoprost has the following mutagenicity assays: Ames assay, mouse lymphoma, a 
mouse micronucleus assay, and an in vitro human lymphocytes study.  Travoprost has the 
following genotoxicity studies:  Ames assay, in vivo mouse micronucleus, a rat 
chromosomal aberration assay, and two mouse lymphoma assays; R-Cloprostenol has an 
Ames test, mouse lymphoma L5178Y/TK+/-, and an in vitro chromosomal aberration 
assay in human lymphocytes. 

• In-Silico Assessment of IPC, Oncogenicity Study 

The SCCS reported on an in-silico assessment of IPC as a possible non-genotoxic 
carcinogen; however, it is important to note that hepatocellular carcinoma is a common 
liver cancer with approximately 750,000 cases annually on a global basis and PGE2, a 
pro-inflammatory cytokine, is over expressed in various human malignancies including 
hepatocellular carcinoma.  PGE2 binds to EP receptors that have been shown to 
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influence tumorigenesis or tumor progression through multiple pathways.  The treatment 
of hepatocellular carcinoma is designed through selective EP receptor antagonists that 
have shown to achieve beneficial outcomes.  This strongly suggests that tumorigenesis 
and tumor progression is highly influenced through the EP receptors.  
 
IPC, travoprost, and latanoprost all are considered F2α agonists, and do not interact 
with the EP receptors.  To further support the conclusion that IPC is not carcinogenic, 
both Latanoprost and Travoprost were shown to be non-carcinogenic in chronic 
bioassays in both mice and rats. 

OVERALL CONCLUSIONS – ISOPROPYL CLOPROSTENATE 

According to 2023 Voluntary Cosmetic Registration Program (VCRP) data from FDA, 
IPC is used in three “other eye makeup preparation” formulations.  However, according to data 
submitted by industry to CIR, two eyelash serums were determined to contain 0.0044% and 
0.0048% IPC.  An estimate of dermal absorption for IPC was determined to be 10%, according 
to modeling data.15  This value was based on a molecular weight of 476 g/mol and a log Kow of 
5.15. 

An acute toxicity assay was performed in rats given IPC in dimethyl sulfoxide and water 
(up to 100 mg/kg bw) via intraperitoneal injection.  No adverse effects were observed throughout 
the 14-d observation period.  A hematological analysis was performed in rats given Isopropyl 
Cloprostenate (15 mg/kg bw/d), via intraperitoneal injection, for 7 d.  No hematological 
abnormalities were observed. 

Based on an in-silico analysis, the SCCS flagged IPC as potential 
reproductive/developmental toxicants.  The effect of IPC (25 or 100 µg/kg bw/d) on gonads and 
testicular cells was evaluated in mice and rats.  In these assays, animals were treated for 28 days, 
and sacrificed at different time intervals prior to evaluation.  Time- and dose-dependent adverse 
effects (e.g., enlarged blood vessels, macrophages, reduced spermatozoa, reduced 
spermatogenesis, dense bodies in cytoplasm of Sertoli cells, clumped erythrocytes) were 
observed in treated animals.  However, the route of administration of IPC in these assays was via 
i.p. injection, which is not an appropriate route of administration, as it concentrates the IPC in the 
vicinity of the target organ of interest and, at best, is significantly overly conservative given that, 
with oral or dermal exposures, such concentration would never be reached. 

A QSAR model and a statistical-based model of an Ames test on IPC predicted no 
genotoxicity.  Although being predicted to be non-genotoxic, the SCCS flagged Ethyl Isopropyl 
Cloprostenate for potential carcinogenicity based on an in silico analysis.  However, it is 
important to note that hepatocellular carcinoma is a common liver cancer with approximately 
750,000 cases annually on a global basis and PGE2, a pro-inflammatory cytokine, is over 
expressed in various human malignancies including hepatocellular carcinoma.  PGE2 binds to EP 
receptors that has been shown to influence tumorigenesis or tumor progression through multiple 
pathways.  The treatment of hepatocellular carcinoma is designed through selective EP receptor 
antagonists that have been shown to achieve beneficial outcomes.  This strongly suggests that 
tumorigenesis and tumor progression is highly influenced through the EP receptors.  To further 
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support the conclusion that IPC is not carcinogenic, both Latanoprost and Travoprost were 
shown to be non-carcinogenic in chronic bioassays in mice and rats.  

We respectfully submit that the data and analysis presented in the draft safety assessment 
from CIR for IPC demonstrate that the increase in concentration (i.e., to 0.0075% IPC in the lash 
serum) is adequately addressed, based on the in vitro data from HET-CAM and the EpiOcular, 
and three HRIPT studies in over 200 human subjects with no indications of dermal irritation or 
dermal sensitization, which is consistent with the results from the testing of 0.005% IPC data.  
Based on the similarities in structure to lanoprost and travoprost, both of which have been 
favorably reviewed already by FDA for use in and around the eye, IPC use could possibly result 
in slight irritation of the upper eyelid from incidental contact with the eye where esterases could 
potentially act to form the acid of the active molecule.  However, IPC would not be expected to 
be genotoxic or carcinogenic based on the strong evidence that tumorigenesis and progression of 
tumors appears to be through the EP receptors and IPC would not be expected to interact with the 
EP receptors.  Furthermore, the one short-term study carried out with IPC that showed testicular 
effects is based on the administration of IPC via i.p. injection, which would result in a highly 
conservative approach, as i.p. injections result in placing a high concentration of the compound 
of interest in close proximity to the target tissue. 

The directions for safe use provided in product labeling minimizes the potential for 
incidental contact below the waterline of the eye and is controlled so that such exposures would 
be infrequent to non-existent.  Moreover, the pharmacokinetic data for both latanoprost and 
travoprost with multiple administrations directly to the eye results in maximal systemic levels 
measured in the pg/ml level, with a rapid elimination from the systemic circulation. 

In summary, this review further supports ToxServices conclusions that a sufficient margin 
of safety exists for IPC, based on anticipated, controlled exposures and data reviewed for both 
surrogates latanoprost and travoprost.  The localized effects, such as eye or skin irritation, or skin 
sensitization, are not expected based on the results from the three HRIPT studies evaluated IPC 
at 0.0075%, in vitro HET-CAM, or EpiOcular results.  As noted previously, the physical 
properties of eyelash formulas are such that they are not a free-flowing liquid, and come in 
contact with eye rarely, with highly limited contact with the eyelid.  These properties would 
result in concentrations in the systemic circulation to be at or below those levels reported for the 
surrogates travoprost and latanoprost.   

Based on the use of the surrogates that have already been favorably reviewed by FDA, as 
well as the additional data summarized in this report, all data gaps have been filled for: repeated 
exposures, eye and skin irritation, developmental and reproductive toxicity, mutagenicity tests, 
and oncogenicity tests in two species.  While the affinity coefficients have not been addressed for 
the receptors, the CIR cites a one-year study with IPC (0.005%) showing no signs of side effects 
reported, such as iris color change or other side effects.   

On these bases, we respectfully submit that the use of IPC in lash serums at a level of 
0.0075% may be considered safe to a reasonable certainty, and is not injurious to users. 
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Memorandum 

To:    Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From:    Christina L. Burnett, MSES, Senior Scientific Analyst/Writer, CIR 
Date:    May 24, 2024 
Subject: Wave 2 - Safety Assessment of 1,2,4-Trihydroxybenezene as Used in Cosmetics 

Please find attached the comments provided by the Personal Care Products Council on the Draft Final Report on 1,2,4-
Trihydroxybenzene (PCPCcomments_Trihydroxybenzene_Wave2_062024).  You can find the expert opinions mentioned in the 
comments on pdf pages 254 - 280 of the 1,2,4-Trihydroxybenzene package from the December 2023 meeting (https://www.cir-
safety.org/sites/default/files/1,2,4-Trihydroxybenzene.pdf).  

Please be prepared to discuss the Council’s comments at the June meeting. 
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Alexandra Kowcz, MS, MBA 
  Industry Liaison to the CIR Expert Panel 
 
DATE: May 21, 2024 
 
SUBJECT:  Draft Final Report: Safety Assessment of 1,2,4-Trihydroxybenzene as Used in 

Cosmetics (draft prepared for the June 2024 meeting) 
 
The Personal Care Products Council respectfully submits the following comments on the draft 
final report, Safety Assessment of 1,2,4-Trihydroxybenzene as Used in Cosmetics. 
 
Key Issues 
Genotoxicity – The expert opinion/analysis concerning the genotoxicity potential of 1,2,4-
Trihydroxybenzene by Drs. Barry Halliwell and Marilyn Aardema should be considered for 
addition to the CIR report.  Expert opinions provided as unpublished data should not always be 
dismissed and not included in CIR reports.  The Expert Panel should determine whether the 
expert opinion/analysis should be cited in a CIR report. 
 
Margin of Safety; Summary - Providing the concentration in the first paragraph of the Margin of 
Safety section (and later in the Summary) is not sufficient.  It should also indicate that the 
concentration refers to use in a hair dye.   
 
Margin of Safety - Please provide the reference for the 90-day study and state the effect at the 
LOAEL (increased spleen weights). 
 
Discussion – If a MoE or MoS calculation is completed in a CIR report, it should be mentioned 
in the Discussion.  It would be helpful to note the differences in results in genotoxicity studies 
with and without measures to control oxidation of 1,2,4-Trihydroxybenzene. 
 
Additional Considerations 
Impurities – It would be helpful if the same name was used for an impurity, e.g., first paragraph 
tetrahydroxybenzene, second paragraph benzene-1,2,4-tetraol (these are 2 names for the same 
substance). 
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Cosmetic Use – It should be stated that the specialized packaging is used for hair dye 
formulations containing 1,2,4-Trihydroxybenzene. 
 
Cosmetic Use – When discussing the European regulations for 1,2,4-Trihydroxybenzene, it would be 
helpful to add that because of the ban on animal testing of cosmetics and cosmetic ingredients in Europe, 
the SCCS was not able to review the recent in vivo genotoxicity data. 
 
Genotoxicity – Please correct; “1,2,4-Trihydroxybenz[e]ne” (add “e”) 
 
Immunomodulatory Effects – In what group of mice was the “lymph node weight significantly 
lowered” with LNC not affected?  It does not make sense for this to be the 1,2,4-
Trihydroxybenzene treated mice that were sensitized to DNCB as “DNCB-sensitized cell 
proliferation was increased by approximately 2-fold by supplementation of 1,2,4-
Trihydroxybenzene” (which would increase lymph node weight and LNC number). 
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Memorandum 

To:  Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From:  Priya Cherian, M.S., Senior Scientific Writer/Analyst, CIR 
Date:  May 24, 2024 
Subject: Wave 2 – Data on Yeast-Derived Ingredients and Council Comments 
 

Attached is summary human dermal irritation and sensitization data (data_Yeast_Wave2_062024) on a Yeast Extract 
derived from Torulaspora delbrueckii (0.12% in water).  The test substance was considered to be non-irritating and 
non-sensitizing. With the inclusion of this information, the following Torulaspora delbrueckii-derived ingredients 
now have both dermal sensitization data and food use/GRAS/QPS status data: 

Hydrolyzed Torulaspora Delbrueckii Extract 
Torulaspora Delbrueckii Extract 
Torulaspora Delbrueckii Ferment 
 
 
In addition, comments were received from Council (PCPCcomments_Yeast_Wave2_062024).  These comments 
have been included herein. 
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Alexandra Kowcz, MS, MBA 
  Industry Liaison to the CIR Expert Panel 
 
DATE: May 21, 2024 
 
SUBJECT:  Draft Final Report: Safety Assessment of Yeast-Derived Ingredients as Used in 

Cosmetics (draft prepared for the June 2024 meeting) 
 
The Personal Care Products Council respectfully submits the following comments on the draft 
final report, Safety Assessment of Yeast-Derived Ingredients as Used in Cosmetics. 
 
Key Issue 
In the Abstract and Discussion, it is not clear why it is necessary to specifically mention 
pesticide residues.  The only study that measured pesticide residues found that they were below 
the limits of quantification.  
 
The abstract also states: “The Panel noted that elevated levels of heavy metals and pesticide 
residues may be present in yeast derived ingredients...”  This is not accurate as there are no 
studies in the report that show elevated levels of heavy metals or pesticide residues. 
 
Additional Considerations 
Dermal Irritation and Sensitization – Please correct: “No irritation [w]as observed...” (add “w”) 
 
Discussion – Please replace “formulated” in the following with “manufactured”: “if formulated 
using a species of yeast included in this report...” 
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Memorandum 
 
TO:  Bart Heldreth, Ph.D.  

Executive Director - Cosmetic Ingredient Review 
 
FROM:  Carol Eisenmann, Ph.D. 
  Personal Care Products Council 
 
DATE: May 16, 2024 
 
SUBJECT:  Yeast Extract derived from Torulaspora delbrueckii 
 
Anonymous.  2011.  Summary information dermal irritation and sensitization – Yeast Extract 

made from Torulaspora delbrueckii. 
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Summary Dermal Irritation and Sensitization – Yeast Extract made from Torulaspora 
delbrueckii 

Dermal Irritation 

Single insult patch test completed in April 2011 in 10 volunteers  

Test material: Aqueous Yeast Extract made from Torulaspora delbrueckii tested at 0.12% in water 

Results: non-irritant 

Dermal Sensitization 

Human repeated insult patch test completed in July 2011 in 100 volunteers 

Test material: Aqueous Yeast Extract made from Torulaspora delbrueckii tested at 0.12% in water 

Results: non-irritant and non-sensitizing 
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