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Memorandum 

 
To:    Expert Panel for Cosmetic Ingredient Safety Members and Liaisons 
From:    Temima Nguyen, M.S., Scientific Analyst/Writer, CIR 
Date:    May 22, 2026 
Subject: Safety Assessment of Polyacrylate Crosspolymer-6 as Used in Cosmetics 
 
 
 
Enclosed is the Draft Report on the Safety Assessment of Polyacrylate Crosspolymer-6 as Used in Cosmetics.  (It is identified as 
report_PolyacrylateCrosspolymer-6_062026 in the pdf document).  This is the first time the Panel is seeing this safety assessment; 
the Scientific Literature Review (SLR) was issued by CIR on November 14, 2025.   

In our analysis of each product reported in the RLD with a categorization of "(17) Other preparations (i.e., those preparations that 
do not fit another category)," 11 of the 23 products were either co-categorized as “(01) Baby products,” “(06) Hair preparations 
(non-coloring),” or “(14) Skin care preparations, (creams, lotions, powder, and sprays).”  According to the submitted names, 3 
products are an eyelash product, body glitter makeup kit, and a hair spray. However, for the 9 remaining reported formulations 
exclusively categorized as “(17) Other preparations,” neither the product type nor the area/route of exposure is obvious from the 
information submitted to the RLD. 

The results of a concentration of use survey performed using MoCRA categories were submitted by industry and are included 
(data1_PolyacrylateCrosspolymer-6_062026).  Also, since the issuing of the SLR, data on the method of manufacturing, 
impurities, and skin sensitization using a Sens-Is assay and human cell line activation test (h-CLAT) for Polyacrylate 
Crosspolymer-6 were submitted (data2_PolyacrylateCrosspolymer-6_062026). There was also a summary of a human-repeated-
insult-patch-test (HRIPT) on a product containing 1.1% Polyacrylate-Crosspolymer-6 provided (data3_PolyacrylateCrosspolymer-
6_062026). Additionally, studies on an eye cream containing 0.5% Polyacrylate Crosspolymer-6 evaluating dermal irritation and 
sensitization and ocular irritation potential through an HRIPT and EpiOcularTM screening assay, respectively, were included in this 
report (data4_PolyacrylateCrosspolymer-6_062026). 

Other supporting items include: 

• flow chart (flow_PolyacrylateCrosspolymer-6_062026) 
• report history (history_PolyacrylateCrosspolymer-6_062026) 
• search strategy (search_PolyacrylateCrosspolymer-6_062026) 
• data profile (dataprofile_PolyacrylateCrosspolymer-6_062026) 

If no further data are needed to reach a conclusion of safety, the Panel should formulate a Discussion and issue a Tentative Report.  
However, if additional data are required, the Panel should be prepared to identify those needs and issue an Insufficient Data 
Announcement. 

 

Distributed for Comment Only -- Do Not Cite or Quote

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


Polyacrylate Crosspolymer-6 History 

November 14th, 2025 

SLR posted. 

January 7th, 2026 

A summary of data on Polyacrylate Crosspolymer-6 was provided which included method of manufacturing, 
impurities, a study testing skin sensitization using a Sens-Is assay, and a study testing skin sensitization using 
a human cell line activation test (h-CLAT).  

March 11th, 2026 

Studies on an eye cream containing 0.5% Polyacrylate Crosspolymer-6 were provided, which included a 
repeated insult patch test and EpiOcularTM screening assay for potential ocular irritation.  

May 6th, 2026 

A summary of a Human Repeat Insult Patch Test (HRIPT) on a product containing 1.1% Polyacrylate-
Crosspolymer-6 was provided. 

June 2026 

Panel reviews Draft Report.  
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Polyacrylate Crosspolymer-6 Data Profile* – June 2026 – Writer, Temima Nguyen 
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Polyacrylate Crosspolymer-6 X X X            X     X X X  X  X X   
 
 
* “X” indicates that data were available in a category for the ingredient 
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updated January 8, 2025 

Polyacrylate Crosspolymer-6 
 
Ingredient CAS # PubMed FDA CompTox ChemPort NIOSH NTIS NTP FEMA EU ECHA SIDS SCCS AICIS FAO WHO Web 
Polyacrylate 
Crosspolymer-6 

N/A NR √ 
 

NR NR NR NR NR NR √* NR NR NR √ NR NR √ 

 
NR- not reported; √* - data is available, but is not new or relevant 
 
Search Strategy 
Pubmed 
(Polyacrylate Crosspolymer-6) – 0 hits / 0 useful 
 
Web 
Polyacrylate Crosspolymer-6 toxicity – 22,500 hits/ 2 useful  
Polyacrylate Crosspolymer-6 irritation – 485,000 hits/ 0 useful 
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LINKS 

Search Engines 
 Pubmed  - http://www.ncbi.nlm.nih.gov/pubmed

- appropriate qualifiers are used as necessary
- search results are reviewed to identify relevant documents

 CompTox:  https://comptox.epa.gov/dashboard/chemical/pubmed-abstract-sifter/DTXSID3039242;    https://www.epa.gov/comptox-
tools/downloadable-computational-toxicology-data#LM

 eChemPortal:  https://www.echemportal.org/echemportal/
 DeepDyve:  https://www.deepdyve.com/
• Connected Papers - https://www.connectedpapers.com/

Pertinent Websites 
 wINCI -  https://incipedia.personalcarecouncil.org/winci/ingredient-custom-search/
 FDA Cosmetics page - https://www.fda.gov/cosmetics
 eCFR (Code of Federal Regulations) - https://www.ecfr.gov/
 FDA search databases:  https://www.fda.gov/industry/fda-basics-industry/search-databases
 Substances Added to Food (formerly, EAFUS):  https://www.fda.gov/food/food-additives-petitions/substances-added-food-formerly-

eafus
 GRAS listing:  https://www.fda.gov/food/food-ingredients-packaging/generally-recognized-safe-gras
 SCOGS database:  https://www.fda.gov/food/generally-recognized-safe-gras/gras-substances-scogs-database
 Inventory of Food Contact Substances Listed in 21 CFR:

https://www.cfsanappsexternal.fda.gov/scripts/fdcc/index.cfm?set=IndirectAdditives
 Drug Approvals and Database:  https://www.fda.gov/drugs/development-approval-process-drugs/drug-approvals-and-databases
 FDA Orange Book:  https://www.fda.gov/drugs/drug-approvals-and-databases/approved-drug-products-therapeutic-equivalence-

evaluations-orange-book
 OTC Monographs - https://dps.fda.gov/omuf; https://dps.fda.gov/omuf/monographsearch
 Inactive Ingredients Approved For Drugs:  https://www.accessdata.fda.gov/scripts/cder/iig/
 FEMA (Flavor & Extract Manufacturers Association) GRAS:  https://www.femaflavor.org/fema-gras
 NIOSH (National Institute for Occupational Safety and Health) - http://www.cdc.gov/niosh/
 NTIS (National Technical Information Service) - http://www.ntis.gov/

o technical reports search page:  https://ntrl.ntis.gov/NTRL/
 NTP (National Toxicology Program ) - http://ntp.niehs.nih.gov/
 EUR-Lex - https://eur-lex.europa.eu/homepage.html
 Scientific Committees (SCCS, etc) opinions:  https://health.ec.europa.eu/scientific-committees_en https://health.ec.europa.eu/scientific-

committees/scientific-committee-consumer-safety-sccs_en
 ECHA (European Chemicals Agency – REACH dossiers) – https://echa.europa.eu/
 European Medicines Agency (EMA) - http://www.ema.europa.eu/ema/
 OECD SIDS (Organisation for Economic Co-operation and Development Screening Info Data Sets)-

http://webnet.oecd.org/hpv/ui/Search.aspx
 EFSA (European Food Safety Authority) - https://www.efsa.europa.eu/en
 ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) - http://www.ecetoc.org
 AICIS (Australian Industrial Chemicals Introduction Scheme)- https://www.industrialchemicals.gov.au/
 International Programme on Chemical Safety http://www.inchem.org/
 Office of Dietary Supplements https://ods.od.nih.gov/
 FAO (Food and Agriculture Organization of the United Nations) - http://www.fao.org/food/food-safety-quality/scientific-

advice/jecfa/jecfa-additives/en/
 WHO (World Health Organization) IRIS library - https://apps.who.int/iris/
 a general Google and Google Scholar search should be performed for additional background information, to identify references that are

available, and for other general information - www.google.com  https://scholar.google.com/
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ABBREVIATIONS 
CIR  Cosmetic Ingredient Review 
Council  Personal Care Products Council 
Dictionary  International Cosmetic Ingredient Dictionary 
ET50                                 exposure time required to reduce cell viability by 50%  
FDA  Food and Drug Administration 
h-CLAT               human cell line activation test 
HET-CAM          hen’s egg test on the chorioallantoic membrane  
HRIPT                 human repeated-insult patch test   
l.o.  leave-on 
MoCRA  Modernization of Cosmetics Regulation Act of 2022 
MTT                3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide  
NICNAS              National Industrial Chemicals Notification and Assessment Scheme  
NR  not reported 
OECD                  Organisation for Economic Co-operation and Development  
Panel  Expert Panel for Cosmetic Ingredient Safety 
RLD  Registration and Listing Data 
r.o.  rinse-off 
TG  test guideline  
US  United States 
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INTRODUCTION 
This assessment reviews the safety of Polyacrylate Crosspolymer-6 as used in cosmetic formulations.  According to the 

International Cosmetic Ingredient Dictionary (Dictionary), Polyacrylate Crosspolymer-6 is reported to function as an 
emulsion stabilizer and viscosity increasing agent - aqueous.1 

This safety assessment includes relevant published and unpublished data that are available for each endpoint that is 
evaluated.  Published data are identified by conducting an extensive search of the world’s literature; a search was last 
conducted May 2026.  A listing of the search engines and websites that are used and the sources that are typically explored, 
as well as the endpoints that the Expert Panel for Cosmetic Ingredient Safety (Panel) typically evaluates, is provided on the 
Cosmetic Ingredient Review (CIR) website (https://www.cir-safety.org/supplementaldoc/preliminary-search-engines-and-
websites; https://www.cir-safety.org/supplementaldoc/cir-report-format-outline).  Unpublished data are provided by the 
cosmetics industry, as well as by other interested parties. 

Much of the data included in this safety assessment was found on the National Industrial Chemicals Notification and 
Assessment Scheme (NICNAS) website. (Please note that the NICNAS website provides summaries of information 
generated by industry, and it is those summary data that are reported in this safety assessment when NICNAS is cited.)   

CHEMISTRY 
Definition and Structure 

According to the Dictionary, Polyacrylate Crosspolymer-6 is a vinyl-type copolymer comprising the ammonium salt of 
2-acrylamido-2-methylpropane sulfonic acid (ammonium AMPS), dimethylacrylamide, lauryl methacrylate, and laureth-4 
methacrylate monomer residues, and is crosslinked with trimethylolpropane triacrylate; this crosslinker is tridentate, linking 3 
chains of the polymer per residue.1  This ingredient has the following idealized chemical structure as shown in Figure 1. 

 
Figure 1.  Polyacrylate Crosspolymer-6 (idealized structure; drawn as a block copolymer for convenience of depiction)CIR Staff 

Chemical Properties 
Polyacrylate Crosspolymer-6 is reported to be a white powder.2  The number average formula weight of Polyacrylate 

Crosspolymer-6 is > 10,000 Da.  Other chemical properties can be found in Table 1.  
Method of Manufacture 

Unpublished data submitted by industry stated Polyacrylate Crosspolymer-6 is precipitated out from a polymerization 
reaction.3  No further details were provided.  

Impurities 
Specific impurities data were not found in the published literature. According to unpublished data submitted by 

industry, Polyacrylate Crosspolymer-6 contains < 20 ppm dimethyl acrylamide.3  The NICNAS report stated that 
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Polyacrylate Crosspolymer-6 that was assessed contained the notified polymer at > 90% concentration, and that it contained 
only “low concern functional groups”.2 

USE 
Cosmetic 

The safety of the cosmetic ingredient addressed in this assessment is evaluated based on data received from the US 
Food and Drug Administration (FDA) and the cosmetics industry on the expected use of Polyacrylate Crosspolymer-6 in 
cosmetics.  Registration and Listing Data (RLD) obtained from the FDA report frequency of use, and responses to a survey 
conducted by the Personal Care Products Council (Council) indicate maximum reported concentrations of use; it is these 
values that define the present practices of use and concentration that are assessed by the Panel.  Since 2024, as a result of the 
Modernization of Cosmetics Regulation Act of 2022 (MoCRA), manufacturers and processors are required to register 
facilities and list their products (and ingredients therein) with the FDA (i.e., RLD).  An exception is made for small 
businesses (average gross annual sales in the US of cosmetic products for the previous 3-yr period is less than $1,000,000, 
adjusted for inflation), which are exempt from MoCRA reporting for most cosmetic product categories.  Eye area products, 
injected products, internal use products, or products that alter appearance for more than 24 h, and the facilities that 
manufacture these products, are not included in this exemption.4  Another change resulting from MoCRA is the addition 
of tattoo preparations (permanent tattoo inks, temporary tattoo inks, and other tattoo products) to the product categories for 
which companies need to list their products with FDA.  However, evaluating the safety of ingredients as used 
in tattoo preparations is not within the purview of the Panel; accordingly, such use is not included as part of the present 
practices of use that are assessed by the Panel.  

According to RLD obtained from the FDA in 2025, Polyacrylate Crosspolymer-6 is reported to be used in 2771 
formulations (Table 2).5,6   In 2025, the concentration of use survey conducted by the Council reported the highest maximum 
concentration of use is 5% in mascaras.7 

Polyacrylate Crosspolymer-6 is used in products that are applied near the eye (e.g., mascaras up to 5%), that can be 
incidentally ingested (e.g., lipsticks and lip glosses at up to 1.6%), and in products that result in mucous membrane exposure 
(e.g., bath soaps and body washes up to 0.7%; lipsticks and lip glosses at up to 1.6%).  Additionally, Polyacrylate 
Crosspolymer-6 is used in sprays (e.g., cologne and toilet waters up to 0.89%; deodorants, concentration of use not reported) 
and could therefore be incidentally inhaled. In practice, as stated in the Panel’s respiratory exposure resource document 
(https://www.cir-safety.org/cir-findings), most droplets/particles incidentally inhaled from cosmetic sprays would be 
deposited in the nasopharyngeal and tracheobronchial regions and would not be respirable (i.e., they would not enter the 
lungs) to any appreciable amount.  There is some evidence indicating that deodorant spray products can release substantially 
larger fractions of particulates having aerodynamic equivalent diameters in the range considered to be respirable. However, 
the information is not sufficient to determine whether significantly greater lung exposures result from the use of deodorant 
sprays, compared to other cosmetic sprays.  Conservative estimates of inhalation exposures to respirable particles during the 
use of loose powder cosmetic products are 400-fold to 1000-fold less than protective regulatory and guidance limits for inert 
airborne respirable particles in the workplace. 

With the advent of MoCRA and the current product categories outlined therein, it is now mandatory that cosmetic 
products used in airbrush delivery systems be reported as such for some, but not all, product categories in the RLD.  In other 
words, a reliable source of frequency of use data regarding the use of cosmetic ingredients in conjunction with airbrush 
delivery systems is now available in some instances.  Additionally, the concentration of use surveys are conducted based on 
the same product categories as identified in the RLD.  Based on RLD, some products containing Polyacrylate Crosspolymer-
6 are marketed for use with airbrush delivery systems.  However, no consumer habits and practices data or particle size data 
are publicly available to evaluate the exposure associated with this use type, thereby preempting the ability to evaluate risk or 
safety.  Without information regarding the consumer habits and practices data or product particle size data (or other relevant 
particle data, e.g., diameter) related to this use technology, the data profile is incomplete, and the Panel is not able 
to determine safety for use in airbrush formulations.  Accordingly, the data are insufficient to evaluate the exposure resulting 
from cosmetics applied via airbrush delivery systems.    

Polyacrylate Crosspolymer-6 is not restricted from use in any way under the rules governing cosmetic products in the 
European Union.8   

Non-Cosmetic 
Non-cosmetic uses were not found in the published literature, and unpublished data were not submitted.   

TOXICOKINETIC STUDIES 
Toxicokinetic studies were not found in the published literature, and unpublished data were not submitted.  

TOXICOLOGICAL STUDIES 
Neither acute nor repeated-dose toxicity studies were not found in the published literature, and unpublished data were 

not submitted.   
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DEVELOPMENTAL AND REPRODUCTIVE TOXICITY STUDIES 
Developmental and reproductive toxicity studies were not found in the published literature, and unpublished data were 

not submitted.  

GENOTOXICITY STUDIES 
In Vitro  

Polyacrylate Crosspolymer-6 did not induce gene mutations; results were negative in a bacterial reverse mutation test 
that was performed according to Organisation for Economic Co-operation and Development (OECD) test guideline (TG) 
471.2  No additional information was provided.  

CARCINOGENICITY STUDIES 
Carcinogenicity studies were not found in the published literature, and unpublished data were not submitted.  

DERMAL IRRITATION AND SENSITIZATION STUDIES 
The dermal irritation and sensitization studies summarized below are described in Table 3.  
The dermal irritation of Polyacrylate Crosspolymer-6 was tested in rabbits according to OECD TG 404.2  There were no 

effects observed, and the substance was considered non-irritating at > 90%.  Polyacrylate Crosspolymer-6 was not predicted 
to be a skin sensitizer in a human cell line activation test (h-CLAT) nor a Sens-IS assay.3  In human repeated-insult patch 
tests (HRIPT), an eye cream containing 0.5% Polyacrylate Crosspolymer-6 (102 subjects),9 a leave-on face product 
containing 1.1% Polyacrylate Crosspolymer-6 (107 subjects),10 and 5% Polyacrylate Crosspolymer-6 (number of subjects not 
stated)2 were not irritants or sensitizers.      

OCULAR IRRITATION STUDIES 
Details of the ocular irritation studies are summarized below and described in Table 4. 
The ocular irritation potential of an eye cream containing 0.5% Polyacrylate Crosspolymer-6 was predicted to be non-

irritating in vitro in EpiOcularTM tissues when tested using a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 
(MTT) assay.11  The exposure time required to reduce cell viability by 50% (ET50) of the eye cream was 23.1 h, indicating 
non/minimal irritation (ET50 > 60 min).12  In an in vitro hen’s egg test on the chorioallantoic membrane (HET-CAM) test, 
Polyacrylate Crosspolymer-6 at 2% was predicted to be non-irritating.2  An ocular irritation study was performed according 
to OECD TG 404; Polyacrylate Crosspolymer-6 was tested at an unknown concentration in 3 rabbits.2  Polyacrylate 
Crosspolymer-6 was slightly irritating to rabbit eyes.  

SUMMARY 
The safety of Polyacrylate Crosspolymer-6 as used in cosmetics is reviewed in this safety assessment.  Polyacrylate 

Crosspolymer-6 is reported to function in cosmetics as an emulsion stabilizer and viscosity increasing agent - aqueous. 
According to RLD obtained from the FDA in 2025, Polyacrylate Crosspolymer-6 is reported to be used in 2771 

formulations. The concentration of use survey conducted in 2025 by the Council reported the highest maximum 
concentration of use is 5% in mascaras. 

Polyacrylate Crosspolymer-6 tested negative in an Ames test at an unknown concentration. These results indicated that 
the substance was non-mutagenic.  

The dermal irritation of Polyacrylate Crosspolymer-6 was tested in rabbits according to OECD TG 404.  There were no 
effects observed, and the substance was considered non-irritating at > 90%.  Polyacrylate Crosspolymer-6 was not predicted 
to be a skin sensitizer in a h-CLAT nor a Sens-IS assay.  In HRIPTs, an eye cream containing 0.5% Polyacrylate 
Crosspolymer-6 (102 subjects), a leave-on face product containing 1.1% Polyacrylate Crosspolymer-6 (107 subjects), and 5% 
Polyacrylate Crosspolymer-6 (number of subjects not stated) were not irritants or sensitizers.      

The ocular irritation potential of an eye cream containing 0.5% Polyacrylate Crosspolymer-6 was predicted to be non-
irritating in vitro in EpiOcularTM tissues when tested using a MTT assay.  The exposure time required to reduce the ET50 of 
the eye cream was 23.1 h, indicating non/minimal irritation (ET50 > 60 min).  In an in vitro HET-CAM test, Polyacrylate 
Crosspolymer-6 at 2% was predicted to be non-irritating. An ocular irritation study was performed according to OECD TG 
404; Polyacrylate Crosspolymer-6 was tested at an unknown concentration in 3 rabbits.  Polyacrylate Crosspolymer-6 was 
slightly irritating to rabbit eyes.  

DISCUSSION 
To be developed. 

CONCLUSION 
To be determined. 
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TABLES 
 
Table 1. Chemical properties of Polyacrylate Crosspolymer-6  

Property   Value   Reference   
Physical Form (@ 20 ºC and 101.3 kPa)   Powder  2 
Color   White 2 
Formula Weight (number average; Da)  > 10,000  2 
Density (@ 25 ºC; kg/m3)     230  2 
Glass Transition Temperature (ºC)   > 200 (decomp.)  2 
Water Solubility (@ 20 ºC)  Fully soluble in water, forms a gel at high concentration.  2 
Particle Size Laser diffraction: 

<371 µm      90% 
<43 µm        50% 
<0.8 µm       10% 

 Sieve analysis: 
<2000 µm      98% 
<150 µm        25% 
<80 µm           7% 

2 

 
 
 
 

Table 2. Frequency and concentration of use of Polyacrylate Crosspolymer-6 according to likely duration and exposure and by product category 
 # of Uses Max Conc of Use 
 RLD (2025)5,6 % (2025)7 
Totals* 2771 0.008-5 
summarized by likely duration and exposure**   
Duration of Use   
Leave-On 2669 0.008-5 
Rinse-Off 474 0.7-2.9 
Diluted for (Bath) Use 12 0.02 
Unknown 23 NA 
Exposure Type   
Baby Products 7 1 
Children's Makeup NR NR 
Eye Area 153 0.49-5 
Incidental Ingestion 225 0.34-1.6 
Mucous Membrane 272 0.02-1.6 
Incidental Inhalation-Spray 19; 777a; 1488b 0.39-0.89; 1a; 0.39-1.9b 
Incidental Inhalation-Airbrush 1 NR 
Incidental Inhalation-Powder 1; 1488b; 4c 0.39-1.9b; 0.4-1.6c 
Dermal Contact 2735 0.008-2.9 
Deodorant (underarm) 23 (not spray); 1 (spray) NR 
Hair - Non-Coloring 112 0.4 
Hair-Coloring 22 NR 
Nail 40 NR 
Other Preparations (Unknown Exposure Type) 23 NR 
as reported by product category   
Baby Products   
Baby Shampoos 1 NR 
Baby Lotions/Oils/Powders/Creams 4 NR 
Other Baby Products 2 (r.o.) 1 (r.o.) 
Bath Preparations   
Bubble Baths 4 NR 
Bath Capsules NR 0.02 
Other Bath Preparations 8 NR 
Eye Makeup Preparations (other than children’s eye makeup preparations)   
Eyebrow Pencil 2 NR 
Eyeliner 16 NR 
Eye Shadow 39 0.49 
Eye Lotion 27 0.5-0.8 
Eye Makeup Remover 1 NR 
False Eyelashes 1 NR 
Mascara 20 5 
Eyelash and Eyebrow Preparations (primers, conditioners, serums, fortifiers) 22 NR 
Eyelash Cleansers 3 NR 
Other Eye Makeup Preparations 20 NR 
Fragrance Preparations   
Cologne and Toilet Water 2 0.89 
Perfumes 9 0.39 
Other Fragrance Preparation 4 NR 
Hair Preparations (non-coloring)   
Hair Conditioners 8 (l.o.); 1 (r.o) 0.4 (l.o.) 
Hair Sprays (aerosol fixatives) 1 NR 
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Table 2. Frequency and concentration of use of Polyacrylate Crosspolymer-6 according to likely duration and exposure and by product category 
 # of Uses Max Conc of Use 
 RLD (2025)5,6 % (2025)7 
Hair Straighteners 1 NR 
Permanent Waves 1 NR 
Shampoos (non-coloring) 11 (r.o.) NR 
Tonics, Dressings, and Other Hair Grooming Aids 27 NR 
Other Hair Preparations 53 (l.o.); 8 (r.o.) NR 
Hair Coloring Preparations   
Hair Dyes and Colors (all types requiring caution statements and patch tests) 1 NR 
Hair Lighteners with Color 15 NR 
Eyelash and Eyebrow Dyes 2 NR 
Other Hair Coloring Preparation 4 NR 
Makeup Preparations (not eye; not children’s)   
Blushers and Rouges (all types) 23 NR 
Face Powders 1 NR 
Foundations 30 (traditional application);  

1 (airbrush application) 
0.5 (traditional application) 

Leg and Body Paints 8 (traditional application) NR 
Lipsticks and Lip Glosses  225 0.34-1.6 
Makeup Bases 32 (traditional application) 0.008-0.05 (traditional application) 
Makeup Fixatives 7 NR 
Other Makeup Preparations 36 NR 
Manicuring Preparations   
Basecoats and Undercoats 1 NR 
Nail Extenders 2 NR 
Nail Polish and Enamel 17 NR 
Nail Polish and Enamel Removers 10 NR 
Other Manicuring Preparations 10 NR 
Personal Cleanliness    
Bath Soaps and Body Washes 24 0.7 
Deodorants (underarm) 23 (not spray); 1 (spray) NR 
Shaving Preparations   
Aftershave Lotions 6 NR 
Beard Softeners 2 NR 
Pre-shave Lotions (all types) 2 NR 
Shaving Creams (aerosol, brushless, and lather) 3 NR 
Skin Care Preparations (creams, lotions, powder, and sprays)   
Cleansing (cold creams, cleansing lotions, liquids, and pads) 135 1-2 
Depilatories 2 NR 
Face and Neck (excluding shaving preparations) 1117 (l.o.), 140 (r.o.) not spray: 0.4-1.6 (l.o.), 0.8-1.4 (r.o.) 
Body and Hand (excluding shaving preparations) 139 (l.o.), 11 (r.o.) not spray: 0.7 (l.o), 2.4 (r.o.) 
Foot Powders and Sprays 1 NR 
Moisturizing 389 0.85 (not spray) 
Night 92 0.5 (not spray) 
Paste Masks (mud packs) 40 1.2-2.9 
Skin Fresheners 28 NR 
Other Skin Care Preparations 151 (l.o.); 47 (r.o.) 0.39-1.9 (l.o.); 1 (r.o.) 
Suntan Preparations   
Suntan Gels, Creams, and Liquids 54 0.5 (not spray) 
Indoor Tanning Preparations 9 (traditional application);  

3 (spray) 
NR 

Other Suntan Preparations 4 NR 
Other Preparations (i.e., those preparations that do not fit another category) 23 NR 

 
NR – not reported 
l.o. – leave-on; r.o. – rinse-off 
* The sum of the counts given for duration of use and by exposure type, and the sum of the frequency reported by product category, may not equal the sum 
of total uses because each ingredient may be used in cosmetic formulations that are reported under more than one product category. 
**Likely duration and exposure are derived from survey data based on product category (see Use Categorization https://www.cir-safety.org/cir-findings) 
a It is possible these products are sprays, but it is not specified whether the reported uses are sprays. 
b Not specified whether a spray or a powder, but it is possible the use can be as a spray or a powder, therefore the information is captured in both categories 
c It is possible these products are powders, but it is not specified whether the reported uses are powders. 
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Table 3. Dermal irritation and sensitization studies   
Test Article    Vehicle   Concentration/Dose   Test Population/System   Protocol   Results   Reference  

IRRITATION   
ANIMAL  

Polyacrylate Crosspolymer-6  NR  >90% (no further information 
given)  

Rabbits (no further information 
given)  

OECD TG 404; no further information given  No effects observed. Substance was 
considered to non-irritating. 

2 

SENSITIZATION   
IN VITRO  

Polyacrylate Crosspolymer-6  NR  5000 μg/ml (no further 
information given)  

 NR  Human cell line activation test (h-CLAT); 
OECD TG 442E; no further information 
given  

CD86 and CD54 were not overexpressed. 
Substance did not induce dendritic cell 
activation.   

 3 

Polyacrylate Crosspolymer-6 
 

DMSO 100% (no further 
information given) 

 NR  Sens-IS assay; no further information given  Substance considered to be a non-
sensitizer. 

3 

HUMAN  
Eye cream containing 0.5% 
Polyacrylate Crosspolymer-6 
 

none 0.2 g of test material  102 subjects HRIPT using 0.6 in2 occlusive patches. 
Induction consisted of 9 applications (3 times 
per week for 3 wk). Challenge patch applied 
after a 10-d non-treatment period; 
observations were made on days 1 and 3 
post- application.  

Not an irritant or a sensitizer.  9 

Leave-on face product containing 
1.1% Polyacrylate Crosspolymer-6 
 

none tested neat 
0.2 ml/mg of test material 
applied 
50 mg/cm2 dose density of 
product applied 
 

107 subjects HRIPT using 1 cm2 24-h occlusive patches. 
Induction phase lasted 3 wk with 9 total 
induction patches. Challenge patch was 
applied after a 2-wk non-treatment period; 
observations were made 24, 48, 72, and 96 h 
post-application. 

Non-sensitizing. The participants 
experienced either no visible reaction or 
some erythema with only 2 subjects having 
edema.  

10 

Polyacrylate Crosspolymer-6  NR  ~5% (no further information 
given)  

NR  HRIPT was completed using Marzulli-
Maibach Method; no further information 
given  

No effects observed. 
Substance considered non-sensitizing and 
non-irritating  

2 

DMSO – dimethyl sulfoxide; h-CLAT - human cell line activation test; HRIPT - human repeated-insult patch test; NR – not reported; OECD – Organisation for Economic Co-operation and Development; TG – test 
guideline  
 
 
 
Table 4. Ocular irritation studies   

Test Article  Vehicle  Concentration/Dose  Test Population  Protocol  Results  Reference  
IN VITRO 

Eye cream containing 0.5% 
Polyacrylate Crosspolymer-6 

none applied neat  
in a 100 μl application 

EpiOcularTM tissues MTT assay to measure ET50; cells treated 
for 4, 8, 16, and 24 h; positive control was 
0.3% Triton X-100 solution while negative 
control was sterile, deionized water 

ET50 was 23.1 h while positive control was 22 
min. Since ET50 > 60 min, the ocular irritation 
potential was non-irritating. 

11,12 

Polyacrylate Crosspolymer-6 NR 2% (no further 
information given)  

NR HET-CAM test was completed; no further 
information given 

The substance was predicted to be non-
irritating. 

2 

ANIMAL 
Polyacrylate Crosspolymer-6 NR NR 3 rabbits OECD TG 405; no further information 

given 
There was redness of the conjunctiva, slight 
discharge, and chemosis in all rabbits. The 
substance was slightly irritating to the eye. 

2 

ET50 - exposure time required to reduce cell viability by 50%; HET-CAM - hen’s egg test on the chorioallantoic membrane; MTT - (3-(4, 5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 
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Concentration of Use by FDA Product Category1 

Polyacrylate Crosspolymer-6

Product Category Maximum Concentration of Use 
Other baby products 
  Rinse-off 

 
1% 

Bath capsules 0.02% 
Eye shadows 0.49% 
Eye lotions 0.5-0.8% 
Mascaras 5% 
Colognes and toilet waters 0.89% 
Perfumes 0.39% 
Hair conditioners 
  Leave-on 

 
0.4% 

Foundations 
  Traditional 

 
0.5% 

Lipstick 0.34-1.6% 
Makeup bases 
  Traditional 

 
0.008-0.05% 

Bath soaps and body washes 0.7% 
Skin cleansing (cold creams, cleansing lotions, 
liquids and pads) 

1-2% 

Face and neck products (not spray) 
  Leave-on 
  Rinse-off 

 
0.4-1.6% 
0.8-1.4% 

Body and hand products (not spray) 
  Leave-on 
  Rinse-off 

 
0.7% 
2.4% 

Moisturizing products (not spray) 0.85% 
Night products (not spray) 0.5% 
Paste masks and mud packs 1.2-2.9% 
Other skin care preparations 
  Leave-on 
  Rinse-off 

 
0.39-1.9% 
1% 

Suntan products (not spray) 0.5% 
Information collected in 2025 

Table prepared: March 31, 2025 

 
1 The new FDA cosmetic product categories under MoCRA were used for this survey. 
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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: January 7, 2026 
 
SUBJECT:  Polyacrylate Crosspolymer-6 
 
Anonymous.  2026.  Summary information – Polyacrylate Crosspolymer-6. 
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January 2026 

Summary Information Polyacrylate Crosspolymer-6 

Method of manufacturing data (pertaining to cosmetic formulations): Polyacrylate 
Crosspolymer-6 is precipitated out from a polymerization reaction. 

Impurities data: Dimethyl acrylamide < 20 ppm. 

Dermal irritation and sensitization data (at maximum concentration of use): 

Sens-Is: The skin sensitization potential of Polyacrylate Crosspolymer-6 was evaluated in a 
Sens-Is assay (draft OECD method: 
https://www.oecd.org/content/dam/oecd/en/events/public-consultations/2024/7/draft-
test-guidelines-sens-is-assay.pdf). The test substance was concluded to be a non-
sensitizer when tested up to pure in DMSO. 

h-CLAT: The skin sensitization potential of Polyacrylate Crosspolymer-6 was evaluated 
according to the human Cell Line Activation Test (h-CLAT, OECD 442E). The test substance 
did not induce dendritic cell activation (CD86 and CD54 were not overexpressed) when 
tested up to the maximum recommended dose of 5000 μg/mL. 
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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 6, 2026 
 
SUBJECT:  Summary of an HRIPT on a product containing 1.1% Polyacrylate Crosspolymer-

6 
 
Anonymous.  2026.  Summary and data tables of an HRIPT of a product containing 1.1% 

Polyacrylate Crosspolymer 6. 
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Product 
Number

% Polyacrylate 
Crosspolymer 
6

Product 
Type

HRIPT 
Test
Yes/No

Occlusivity Completed 
Subjects

Did 
formula 
induce an 
allergic 
response

1 1.1 Leave-on YES occlusive 107 NO

1.1

0.55000000

0
±
1
2

3

4

No Visible Reaction 

Product Number 1

Calculation of Amount of  Polyacrylate 
Crosspolymer-6  mg/cm2

Concentration of Polyacrylate 
Crosspolymer-6 in  %
Amount of Product applied to Skin  
during HRIPT in ml/mg

0.2

Patch Size cm2
1

Dose density of  product applied to 
patched skin  in mg/cm2 50

Dose Density of Disodium 
Lauroamphodiacetate applied to 
patch skin in mg/cm2

Was the product diluted or undiluted? Undiluted

ICDRG Reading scale

Faint Minimal Erythema
Erythema
Intense Erythema, Induration 
 Intense Erythema, Induration, 
Vesicles 

Severe reaction with Erythema, 
Induration, Vesicles  (may be 
weeping)
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E

_

0

24 hrs
9
3
2

virgin site
24, 48, 72, 96  

hrs post 
patching 

1
2 and above

induction patches

Edema

No reading 

Details of Test methodolgy and Results
panelist discontinued due to test 
material  reactions
patch duration

High Level Reaction 

weeks induction
week rest period
challenge
Challenge readings

Grading Scale interpretation
Low Level Reactions 
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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: March 11, 2026 
 
SUBJECT:  Studies on an eye cream containing 0.5% Polyacrylate Crosspolymer-6 
 
Anonymous.  2023.  Repeated Insult Patch Test of an eye cream containing 0.5% Polyacrylate 

Crosspolymer-6. 
 
Anonymous.  2023.  TOPICAL APPLICATION OCULAR IRRITATION SCREENING 

ASSAY USING THE EPIOCULAR™ HUMAN CELL CONSTRUCT of an eye cream 
containing 0.5% Polyacrylate Crosspolymer-6. 

 
Stern M, Klausner M, Alvarado R, et al.  1998.  Evaluation of the EpiOcular™ Tissue Model as 

an Alternative to the Draize Eye Irritation Test.  Toxicology in Vitro 12: 455-461. 
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containing 0.5% Polyacrylate Crosspolymer-6
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Based on Table 2 of Stern et al. 1998, the result of  an ET50 of 23.1 hours means the product is non-
irritating.
Table 2 of Stern et al. indicates that an ET50> 60 minutes indicates non/minimal irritation.
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Evaluation of the EpiOcular
TM

Tissue Model
as an Alternative to the Draize Eye

Irritation Test

M. STERN1*, M. KLAUSNER2, R. ALVARADO1, K. RENSKERS1{ and
M. DICKENS1

1Avon Products, Inc., Avon Place, Su�ern, NY 10901 and 2MatTek Corporation, Ashland Technology
Center, 200 Homer Avenue, Ashland, MA 01721, USA

(Accepted 27 January 1998)

AbstractÐCosmetic ingredients were tested to determine the ability of the EpiOcularTM tissue model to
predict eye irritation potential. In vitro results were compared with historical Draize eye irritation
records. Forty-three samples, consisting of 40 cosmetic raw ingredients of di�erent type and physical
form (i.e. liquids, powders, gels) were evaluated. Using the MTT cytotoxicity assay, an ET50 value
(e�ective time of exposure to reduce tissue viability to 50%) was determined for each sample. ET50

values were categorized into four irritation groups: (a) non-irritating/minimal; (b) mild; (c) moderate;
or (d) severe/extreme. Comparison of in vitro EpiOcularTM and in vivo Draize classi®cations showed
that 63% (27 of 43 samples) were classi®ed identically. Assay performance improved to 95% (41 of 43
samples) with the addition of samples overpredicted by a single irritation class. This evaluative exercise
represents a conservative safety assessment. There were no underpredictions of eye irritation for any
material in this study. Based on these results, use of the EpiOcularTM tissue model shows promise as an
in vitro assay to assess the ocular irritation potential of cosmetic ingredients. # 1998 Elsevier Science
Ltd. All rights reserved

Abbreviations: DMEM=Dulbecco's modi®ed Eagle's medium; DPBS = Dulbecco's phosphate buf-
fered saline; MAS=maximum average score; OD = optical density; ET50 = time for 50% viability.

INTRODUCTION

In order to replace in vivo eye irritation testing

(Draize et al., 1944), many di�erent in vitro alterna-
tives are being evaluated, undergoing redesign or

are in further development. At the Second World
Congress on Alternatives and Animal Use in the

Life Sciences, no fewer than 21 in vitro alternatives
to the Draize rabbit eye irritation test were pre-

sented (Van der Valk et al., 1996). Based on presen-

tations at this meeting (Brantom et al., 1996), one
of the more promising in vitro assays was the Tissue

Equivalent Assay or TEA (Osborne et al., 1995).
Other studies have also demonstrated that tissue

equivalent models have promise in predicting ocular
irritancy potential (Fisher et al., 1995; Ghassmei

et al., 1997; Rachui et al., 1994a,b; Swanson et al.,
1995). The present study investigated whether past

successes, seen with other tissue equivalent assays,
could also be achieved with the EpiOcularTM

(OCL-200) model system (MatTek Corporation,
Ashland, MA, USA).

MATERIALS AND METHODS

Chemicals

Dulbecco's modi®ed Eagle's medium (DMEM)-
based assay medium, Triton X-100 (positive con-
trol), extraction medium (isopropyl alcohol), MTT

concentrate and diluent were obtained from
MatTek Corporation (Ashland, MA, USA).
Dulbecco's phosphate bu�ered saline (DPBS) with

calcium and magnesium chloride was obtained from
Sigma Chemical Co. (St Louis, MO, USA) or
Gibco BRL (Grand Island, NY, USA). Chemicals

used for the evaluation (Table 1) were obtained
from the Standards Department, Avon Products
Inc. (Su�ern, NY, USA). The test chemicals rep-

resented a range of ocular irritancies (i.e. non, mild,
moderate, severe), physical/chemical form (i.e. solid,
liquid, gel, range of aqueous solubility) and chemi-
cal type (i.e. surfactant, preservative, emollient, col-

ourant, etc.).

Cell cultures

EpiOcularTM tissue was purchased from MatTek
Corporation as tissue inserts (MillicellsTM). MatTek
describes its EpiOcularTM tissue model as consisting

Toxicology in Vitro 12 (1998) 455±461

0887-2333/98/$19.00+0.00 # 1998 Elsevier Science Ltd. All rights reserved. Printed in Great Britain
PII: S0887-2333(98)00017-4

*Author for correspondence at: Firmenich Inc., PO Box
5880, Princeton, NH 08543, USA.

{Present address: Takasago International Corp.
(USA), Rockleigh, NJ 07647, USA.

Distributed for Comment Only -- Do Not Cite or Quote



Table 1. Evaluation of the MatTek EpiOcularTM assay: comparison of Draize data with ET50

Draize test
Epi Epi Test Ingredient Physical

Chemical Score* Class+ ET50
** class+ concn %++ function nature

Cloisonne Red 0 A >240 A/B 100 Colourant Powder
C12±15 Alcohols benzoate 0 A >240 A/B 100 Emollient Liquid
Zinc phenolsulfonate 0 A 123.9 A/B 5 Biocide Powder
Diazolidinyl urea 0 A 147.6 A/B 5 Preservative Powder
Methylchloroisothiazolinone and other
ingredients

0
A

>240
A/B

0.3 Preservative Liquid

2-Phenoxyethanol 0 A 60.3 A/B 2 Preservative Liquid
PEG-120 methyl glucose dioleate 0 A >60 A/B 25 Surf. Nonionic Solid
Polyquaternium-11 (50%) 0 A >60 A/B 100 Conditioning Agent Liquid
Salicylamide 0 A >60 A/B 5 Chemical Additive Powder
Cocamide DEA 0 A >240 A/B 10 Surf. Nonionic Liquid

Cationic emulsion (35%) 1 B 41.7 C 10 Surf. Cationic Liquid
Imidazolidinyl urea 1 B 155.5 A/B 100 Preservative Powder
Isopropyl palmitate 1 B >240 A/B 100 Emollient Liquid
Methylparaben 1 B >60 A/B 100 Preservative Powder
Polyquaternium-2 1 B 178.9 A/B 100 Surf. Cationic Liquid
Isopropyl myristate 1 B >240 A/B 100 Emollient Liquid
Polysorbate 60 1 B >240 A/B 100 Emulsi®er Liquid
Octyl dimethyl PABA 2 B >240 A/B 100 UV Absorber Liquid
Palm oil 3 B >240 A/B 100 Conditioning Agent Paste
Nonionic/anionic amphoteric blend II 3 B 48.5 C 20 Surf. Amphoteric Liquid
Benzalkonium chloride (50%) 6 B >240 A/B 2 Surf. Cationic Liquid
Octyl salicylate 6 B >240 A/B 100 UV Absorber Liquid
Triethanol amine cocoyl glutamate (30%) 9 B 51.5 C 10 Surf. Nonionic Liquid

Cocamidopropyl betaine 18 C <3 E/F 25 Surf. Amphoteric Liquid
Pareth-25-12 20 C 17.2 D 100 Surf. Nonionic Paste
Nonoxynol-12 20 C 32.0 C 50 Surf. Nonionic Liquid
Nonoxynol-12 20 C 11.3 D 50 Surf. Nonionic Liquid
Sodium laureth sulfate (30%) preserved 23 C 19.5 D 10 Surf. Anionic Liquid
Sodium methyl cocoyl taurate 24 C 9.9 D 10 Surf. Anionic Powder
Sodium lauramphoacetate 25 C 22.1 D 20 Surf. Amphoteric Liquid
Menthoxypropanediol 25 C <3 E/F 20 Flavouring Agent Liquid

Sodium C14±16 ole®n sulfonate (90%) 26 D 15.0 D 100 Surf. Anionic Powder
Stearalkonium chloride (25%) 26 D 28.3 D 8 Surf. Cationic Paste
Miranol 2MCA mod (38%) 31 D 18.3 D 100 Surf. Amphoteric Liquid
TEA lauryl sulfate (40%) 33 D 7.1 D 100 Surf. Anionic Liquid
Sodium cetearyl sulfate 35 D 23.2 D 100 Surf. Anionic Powder
2-Phenoxyethanol 34 D <2 E/F 100 Preservative Liquid
Zinc phenolsulfonate 36 D 4.4 D 100 Biocide Powder
Disodium cocoamphodiacetate (50%) 38 D <2 E/F 100 Surf. Amphoteric Liquid
Sodium lauryl sulfate 38 D 2.7 E/F 10 Surf. Anionic Powder
Lauryl monophosphate 41 D 2.7 E/F 25 Surf. Anionic Paste
Benzyl alcohol 42 D <2 E/F 100 Preservative Liquid

Chlorohexidine digluconate (20%) 87 F <2 E/F 100 Biocide Liquid

*Draize score was based on the 24-hr maximum average score.
**ET50=Time point when cell viability drops to 50% as determined by MTT assay.
+Irritancy Classes as described in Table 2.
++Equivalent concentrations were used for EpiOcularTM and Draize testing. liquids - vol./vol., solids - wt./vol.
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of normal, human-derived epidermal keratinocytes
cultured to form a strati®ed squamous epithelium

similar to that found in the human cornea. A histo-
logical cross-section of the EpiOcularTM tissue is
shown in Plate 1. Each batch of EpiOcularTM tissue

(OCL-200) is tested with the negative control, ultra-
pure (18 Mohm) water, and the positive control,
0.3% Triton X-100. For calendar year 1996

(N = 47 batches), the negative control averaged
1.27420.138 OD units and the ET50 scores
(e�ective time of exposure to reduce tissue viability

to 50%) for the positive control averaged
24.926.3 min.

Tissue preparation

Tissues were stored in the dark at 48C and used
within 48 hr of receipt. Using sterile technique,
1.0 ml warmed assay medium (378C) was added to
each well of a six-well plate. One MillicellTM con-

taining the EpiOcularTM tissue was placed into each
well of the six-well plate with the basal surface in
contact with the medium. In this way nutrients

could be supplied through the underside of the
MillicellTM while simultaneously allowing topical
application of test material. Tissues were incubated

at 378C in 5% CO2/95% air in a humidifying incu-
bator for 45 min. Following this equilibration
period, the assay medium was removed by aspira-

tion and replaced with 1.0 ml fresh, warmed assay
medium.

Sample preparation and application

Liquid sample concentrations were prepared

according to historical in vivo Draize test records.
Deionized water was used for dilution. Solids and

powders were applied neat, or dissolved/dispersed
in water. Pastes were applied to just cover the ¯at

end of a dosing device (a push pin with the point

cut o�). The pin was then placed onto the tissue,
sample side down. Except for pastes, test materials

were applied to the tissue surface at either 100 ml
(liquid/suspension) or 100 mg (solid/powder) in

duplicate. Test concentrations were chosen to
match those used for in vivo testing.

Following sample application, tissues were incu-

bated for speci®c time intervals at 378C in 5% CO2/

95% air. Tissues treated with Triton X-100 (positive
control) were incubated for 20 min and 60 min.

Positive controls were consistent and varied within
an acceptable range of ET50 scores, predicting mild

to moderate irritation. In the initial phase of the
evaluation, tissues treated with samples classi®ed in

vivo as ``minimal'' irritants were incubated for 60,

120 or 240 min; samples classi®ed as ``mild'' irri-
tants were incubated for 5, 20 or 60 min; while

samples classi®ed as ``moderate±severe'' irritants
were incubated for 2, 10 or 30 min. In later stages

of this evaluation, tissues for all samples were incu-

bated for 3 min, 30 min and 60 min. Deionized
water (negative control) was incubated at the long-

est time period (i.e. 60 or 240 min).

Fig. 1. Overall statistical comparison between EpiOcularTM and Draize test data.
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MTT assay

Following incubation with a raw ingredient, tis-
sues were removed from the six-well plates, rinsed
thoroughly with DPBS, and placed into 12-well

plates containing 5 ml assay medium per well.
Tissues remained in medium for at least 10, but not
more than 20 min, rinsed with DPBS and trans-

ferred to 24-well plates containing 0.3 ml of diluted
MTT solution/well. These MTT plates were further
incubated for 3 hr at 378C in 5% CO2. After incu-

bation, the tissues were again rinsed with DPBS.
MTT dye was extracted from the tissues by adding
2.0 ml extraction medium to each well at room tem-
perature, or storing the plates overnight, in 2.0 ml

extraction medium, at 48C in sealed plastic bags. In
either case, plates were then gently rocked (IKA-
Shuttler MTS 4 plate rocker) at room temperature

for 2 hr to extract the dye. Following extraction,
200 ml extraction solution for each sample was
transferred to a 96-well plate. The plate was im-

mediately read at 540 nm in a 7520 Microplate
Reader (Cambridge Technology, Inc., Watertown,
MA, USA). Optical densities (OD) were converted
to % viability using the following formula:

% viability �100� �OD �sample�=OD

�negative control��
The time for 50% viability (ET50) was determined
by linear interpolation between two points, one

which exceeded 50% viability, the other less than
50% viability.

Historical Draize eye irritation data

For each ingredient, a 24-hr Draize maximum
average score (MAS) was obtained from Avon's
historical data bank (prior to 1989). The scores ran-

ged from 0 to 87 (maximum possible score = 110)
(Draize et al., 1944).

Statistics

Analysis of the results involved the following par-
ameters (Fleiss, 1973; Scala, 1987):
ConcordanceÐNumber of in vitro judgments

which agreed with the in vivo judgments divided by

the total number of samples tested
Kappa ValueÐAgreement existing beyond that

expected by chance (1.0 = perfect agreement)

SensitivityÐNumber of irritants correctly judged
in vitro divided by the number of eye irritants tested

Speci®cityÐNumber of non-irritants correctly
judged in vitro divided by the number of non-irri-
tants tested

False PositivesÐNumber of non-irritants assessed
in vitro as irritants divided by the number of eye
irritants tested

False NegativesÐNumber of irritants assessed in
vitro as non-irritants divided by the number of non-
irritants tested

OverestimationÐNumber of non-irritants
assessed in vitro as irritants divided by the total
number of samples tested
UnderestimationÐNumber or eye irritants

assessed in vitro as non-irritants divided by total
number of samples tested.

RESULTS

A total of 40 raw ingredients (43 samples) were
evaluated using the EpiOcularTM Tissue Model to

determine the ability of this in vitro test to assess
eye irritation potential. Raw ingredients included
several chemical classes: 21 surfactants (®ve ampho-

teric, seven anionic, four cationic, and ®ve nonio-
nic), eight biocides/preservatives, three emollients,
two conditioners, two UV absorbers, and one each

of ¯avouring agent, emulsifying agent, colourant
and chemical additive. The ingredients represented
a full range of in vivo ocular irritancy, from non-

irritating to extremely irritating. The physical
nature of the ingredients was diverse, including
liquids with a range of viscosities, powders and
gels. As previously described, viabilities of two

di�erent time points were used to determine an
ET50. Each viability was calculated using the aver-
age of individual optical density readings from

duplicate cultures. EpiOcularTM ET50 values and
24-hr Draize scores were converted to irritancy
classi®cations as shown in Table 2. EpiOcularTM

assay results and Draize classi®cations for each
compound tested are presented in summary form to
facilitate comparison (Table 1).
Results of statistical evaluations are described in

Material and Methods, Statistics are shown in
Fig. 1. Ocular irritancy predictions provided by the
EpiOcularTM tissue model correlated well with

Table 2. Irritancy classi®cations of Draize and EpicOcularTM data ranges

Draize: EpiOcular:

Classi®cation Score range Classi®cation
ET50 range (min
of exposure)

Non (A) 0.0 Non/minimal (AB) >60
Minimal (B) 0.1±15.0
Mild (C) 15.1±25.0 Mild (C) 31±60
Moderate (D) 25.1±50.0 Moderate (D) 3±30
Severe (E) 50.1±80.0 Severe/Extreme (EF) <3
Extreme (F) 80.1±110.0
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Plate 1. H & E stained histological cross-section of EpiOcularTM tissue. Final magni®cation�430.
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Draize judgments. For 28 compounds (65.1%),
classi®cation by EpiOcularTM was virtually identical

to their Draize irritancy classi®cation. For another
13 compounds (30.2%), EpiOcularTM and Draize
classi®cations di�ered by one irritant class (e.g.

moderate v. mild). In each of these instances the
result with the EpiOcularTM tissue model overesti-
mated the Draize judgment. The EpiOcularTM

classi®cation of two compounds overestimated
Draize judgements by two classes (cocamidopropyl
betaine, and menthoxypropanediol, severe/extreme

v. mild). No samples were underestimated by
EpiOcularTM evaluation.

DISCUSSION

The MatTek EpiOcularTM system was evaluated
for its ability to predict the ocular irritancy classi®-

cation of a set of chemicals commonly used in cos-
metic products.
Several authors have noted variability in Draize

eye irritancy testing (Balls et al., 1995; Lovell, 1996;
Weil and Scale, 1971). Consequently, direct com-
parisons of the numerical scores from Draize eye

irritancy testing with alternative assays have found
only limited utility. Evaluation of the EpiOcularTM

assay system relied on statistical comparison of
EpiOcularTM irritancy classi®cations and 24-hr

Draize judgments utilizing the irritancy classi®-
cation as described in Table 2. The use of an irri-
tancy classi®cation scheme corrects for the inherent

variability in Draize scoring. This evaluation thus
provided identi®cation of four EpiOcularTM classi®-
cations: non/minimal, mild, moderate, and severe/

extreme, which are directly equivalent to their cor-
responding Draize classi®cations.
Figure 1 demonstrates the ability of the

EpiOcularTM assay system to predict the irritation

potential of cosmetic ingredients. Only 3 (13%)
compounds predicted to be irritants by the
EpiOcularTM assay were judged non-irritant in the

Draize assay (false positive). More importantly, no
compounds indicated to be irritants by in vivo
analysis were predicted to be non-irritants by

EpiOcularTM evaluation (false negative).
This study demonstrates that the EpiOcularTM

model system is a viable alternative for the analysis

of eye irritation potential. The method was able to
quantify the e�ects of a variety of chemicals with
di�erent physical forms and ranges of ocular irri-
tancy. Although the database for this method is

small, additional studies will add to its viability and
utility. Such studies could include chemicals with
irritancy potentials greater than cosmetic ingredi-

ents and involve shorter time points of incubation.
At a minimum, the EpiOcularTM model may be
used to augment other alternative methods in deter-

mining the safety of cosmetic products and their
ingredients.
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