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CAS: Chemical Abstracts Services 

CE: Cosmetics Europe 

EIT: Eye Irritation Test 

EURL ECVAM: the European Union Reference Laboratory for Alternatives to Animal Testing 

ESAC: ECVAM Scientific Advisory Committee 

GHS: Globally Harmonized System of Classification and Labeling of Chemicals 

HCE: Human Corneal Epithelium 

JaCVAM: Japanese Center for the Validation of Alternative Methods 

MTT: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 

OD: optical density 

OECD: Organization for Economic Co-operation and Development 

SDS: sodium dodecyl sulphate 

SOP: Standard Operating Procedures 

TG: Test Guideline 

UN: United Nations 

VRM: Validated Reference Method 
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Reconstructed human Cornea-like Epithelium Test Method RhCE

RhCE

OECD TG 492 UN GHS

SkinEthicTM SkinEthicTM Human Corneal 

Eithelium Eye Irritation Test: SkinEthicTM HCE EIT RhCE TG 492

SkinEthicTM HCE/S EIT

JaCVAM

 

SkinEthicTM HCE EIT 60

3 1 3

3 SkinEthicTM HCE/S EIT

98.3% 92.2% 69.4% 76.6% 84.8%

84.4%

85%

 

SkinEthicTM HCE/S EIT UN GHS
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1.  

Draize

OECD

BCOP TG 437

ICE TG 438 FL TG 460 in vitro

STE TG 491 RhCE TG 492 5

BCOP ICE

UN GHS 1

UN GHS

FL

STE

 

RhCE RhCE

UN GHS

RhCE EpiOcularTM EpiOcularTM Eye Irritation Test: EpiOcularTM EIT

SkinEthicTM SkinEthicTM HCE EIT 2 EURL 

ECVAM CE EpiOcularTM EIT

ESAC RhCE Validated Reference Method: VRM

2015 7 OECD TG 492 SkinEthicTM 

HCE EIT 3 ESAC 2

VRM VMR2 2017 10 TG 492  

TG 492 VRM2 SkinEthicTM HCE EIT

 

 

2  

RhCE UN GHS  

 

3  

RhCE
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TG 492 VRM RhCE

SkinEthicTM HCE/S SkinEthicTM HCE EIT

30 4 SkinEthicTM HCE/S MTT

MTT

60% UN GHS

50% UN GHS

 
 

4  

SkinEthicTM HCE EIT TG 492 SkinEthicTM HCE/S

EPISKIN  

4-1. RhCE  

RhCE  

1.0 < OD  2.5  

 

SDS 30  1.0  IC50 (mg/mL)  3.2  

IC50 50%  

3  

 

SkinEthicTM HCE/S SkinEthicTM HCE/S

 

4-2.  

2 RhCE 37 C

SkinEthicTM HCE/S 30 2 μL 1 30 2

20 mL 30 2

30 2 mg 4 0.1

25 mL 30 2

18 0.5  

CAS No. 79-20-9

 

4-3.  

MTT 1 mg/mL MTT 0.3 mL 180 15
                                                  
1 37 2 C 5 1% CO2 95%  
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1.5 mL 

RhCE

RhCE

OD570nm HPLC/UPLC  

MTT 570 nm

TG

ANNEX IV  

4-4.  

 

1 OD 1.0 < OD  2.5  

2 30% 20%

 

3 2 RhCE 20%

3 RhCE 18%  

 

4-5.  

60% GHS

50% GHS

1 2

 

5% 2 1 2

3  

 

5  

L'Oréal 2 Charles River Laboratories Flemish Institute 

for Technological Research 3 SkinEthicTM HCE EIT

UN GHS 

Appendix 1 MTT

 

120 3 3

 

3 80

Appendix 1 3  
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6  

6-1.  

2 SkinEthicTM 

HCE EIT

9 1 3

 

RhCE TG 

492 Appendix 2  

6-2.  

1 GHS

88.3 - 95.0% 95.0 - 96.7%

91.1%

97.1% 85%

 

6-3.  

GHS

3 93.3% 96.7%

95.0% 80%  

 

7  

3

1  

1. SkinEthicTM HCE EIT 3  

 

 
  

90%  98.3% 92.2% 

60%  69.4% 76.6% 

75%  84.8% 84.4% 

SkinEthicTM HCE EIT 90%

60% 75%  

80 45 35

100% 65.3% 83.5% 89.7%

73.6% 80.7%  
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8  

TG 492 RhCE  

1) 

 

2) GHS 1 2 2A 2B  

 

9.  

SkinEthicTM HCE EIT 3

 

SkinEthicTM HCE EIT RhCE RhCE

RhCE

SkinEthicTM HCE EIT UN GHS

 

 

10.  

1) Alépée N et al (2016) Multi-laboratory validation of SkinEthic HCE test method for testing serious eye 

damage/eye irritation using liquid chemicals. Toxicol In Vitro 31, 43-53. 

2) Alépée N et al (2016) Multi-laboratory evaluation of SkinEthic HCE test method for testing serious eye 

damage/eye irritation using solid chemicals and overall performance of the test method with regard to 

solid and liquid chemicals testing. Toxicol In Vitro 34, 55-70.  

3) ESAC (2016) ESAC Opinion on the SkinEthic™ Human Corneal Epithelium (HCE) Eye Irritation Test 

(EIT). ESAC Opinion No. 2016-02 of 24 June 2016. 

4) OECD (2017) Test Guideline 492. Reconstructed human Cornea-like Epithelium (RhCE) test method for 

identifying chemicals not requiring classification and labelling for eye irritation or serious eye damage. 
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Appendix 1 

 

 

3  

 

 

 

120 80 

GHS   

1 32 19 

2A 17 12 

2B 13 4 

 58 45 

  

60 45 

60 35 

Functional Group Class   

Aromatic 21 20 

Alcohol 19 17 

Ester 17 12 

Heterocyclic 13 12 

Halogenated 9 14 

Carboxylic acid 11 7 

Amine 3 10 

Phenol 12 1 

Acrylate 6 2 

Ether 0 8 

Salt 6 2 

Polyether 6 1 

Nitrile 2 4 

Onium Compound 0 6 

Silicium 4 2 

Ketone 3 2 

Pyrimidine 1 4 

Thioether 4 1 

Alépée et al., 2016a, 2016b Functional Group Class

Functional Group Class
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Appendix 2 

 

RhCE  

 CAS   GHS

Methylthioglycolate 2365-48-2  1 

Hydroxyethyl acrylate 818-61-1  1 

2,5-Dimethyl-2,5-hexanediol 110-03-2  1 

Sodium oxalate 62-76-0  1 

2,4,11,13-Tetraazatetradecane-diimidamide, N,N’’-bis(4-chlorophenyl)- 3,12-

diimino-,di-D-gluconate (20%, aqueous) 
18472-51-0  2A 

Sodium benzoate 532-32-1  2A 

Diethyl toluamide 134-62-3  2B 

2,2-Dimethyl-3-methylenebicyclo [2.2.1] heptane 79-92-5  2B 

1-Ethyl-3-methylimidazolium ethylsulphate 342573-75-7   

Dicaprylyl ether 629-82-3   

Piperonyl butoxide 51-03-6   

Polyethylene glycol (PEG-40) hydrogenated castor oil 61788-85-0   

1-(4-Chlorophenyl)-3-(3,4-dichlorophenyl)urea 101-20-2   

2,2’-Methylene-bis-(6-(2H-benzotriazol-2-yl)-4- (1,1,3,3-tetramethylbutyl)-

phenol) 
103597-45-1   

Potassium tetrafluoroborate 14075-53-7   
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