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CAS: Chemical Abstracts Services 

CE: Cosmetics Europe 

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 

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 

SOP: Standard Operating Procedures 

TG: Test Guideline 

UN: United Nations 
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Reconstructed Human Cornea-like Epithelium Test Method RhCE

RhCE

UN GHS EURL ECVAM CE

2015 OECD TG 492 JaCVAM

TG 492 RhCE 1 EpiOcularTM

 

Draize 79.7%

37.0% 4.3%

90%

 

RhCE UN GHS
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1.  

Draize

OECD

BCOP TG 437

ICE TG 438 FL TG 460 3

BCOP ICE

UN GHS 1

UN GHS FL

 

Reconstructed Human Cornea-like Epithelium Test Method RhCE

RhCE

RhCE

 

RhCE EURL ECVAM CE EURL ECVAM-CE, 2014 ESAC

ESAC, 2014 UN GHS 2015 7 OECD

TG 492  

OECD TG 492 RhCE

 

 

2  

RhCE UN GHS  

 

3  

RhCE

RhCE  

TG 492 RhCE RhCE

EpiOcularTM EpiOcularTM EIT Kaluzhny et al, 2011

30 6 RhCE MTT

MTT

MTT
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MTT

60% UN GHS   

 

4  

TG 492 EpiOcularTM EIT EpiOcularTM

TG 492 SOP SOP Version 9, 2015

 

4-1. RhCE  

RhCE RhCE

 

0.8 < OD < 2.5 

0.3% Triton X-100  12.2  ET50 (min)  37.5  

ET50 50%  

RhCE RhCE

RhCE

 

4-2.  

2 37 C

37±1 C 15±1

RhCE Mg2+/Ca2+ free 30±2
1 RhCE 50 μL 30±2

12±2

120±15 RhCE

50 mg 6±0.25

25±2

18±0.25  

CAS No. 79-20-9

 

4-3.  

MTT 1 mg/mL MTT 0.3 mL 180±10

2 mL 

RhCE

                                                  
1 37 1 C 5 1% CO2  
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RhCE

OD570nm HPLC/UPLC  

MTT 570 nm

TG

ANNEX II  

4-4.  

 

1 OD 0.8 < OD < 2.5  

2 50%  

3 2

20% 3 18%  

4-5.  

60% 60%

GHS 60%

1 2

 

 

5  

EURL ECVAM CE EpiOcularTM EIT

UN GHS 

Appendix 1  

107 3

3

90±5 6±0.25 107 8

1  

HPLC/UPLC

CE

 

 

6  

6-1.  

3

8

1 1 1 EpiOcularTM EIT 

Appendix 2  
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6-2.  

1

GHS 94.2–96.2% 1

96.6% EURL ECVAM-CE

85%  

6-3.  

GHS

GHS 93.2%

80%

GHS 1

RhCE

ESAC

 

 

7  

115

OD 3 1 111

1 EpiOcularTM 

EIT  

 

1. EpiOcularTM EIT  

  (%) (%) (%) 
 52 81.9 1.7 33.3 
 59 78.0 6.5 39.3 

 111 79.7 4.3 37.0 

 
 -  75  10  40 

 

ESAC Best-case

Worst-case

2

2
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EpiOcularTM EIT 

 

2. EpiOcularTM EIT  

  (%) (%) (%) 
     
 53 75.5 7.7 40.7 
 59 76.3 6.5 42.9 

 112 76.1 7.0 41.1 

     
 53 84.9 0.0 29.6 
 59 79.7 6.5 35.7 

 112 82.1 3.5 32.7 

 
 -  75  10  40 

97 43

82% 9% 28% Kolle et al, 2015  

 

8  

TG 492 RhCE  

1) 

 

2) GHS 1 2 2A 2B  

 

9.  

EpiOcularTM EIT

EpiOcularTM EIT

RhCE RhCE

RhCE

EpiOcularTM EIT UN GHS  

EpiOcualrTM EIT RhCE TG 492

RhCE UN GHS
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10.  

EpiOcularTM EIT SOP, Version 9 (April 6, 2015). EpiOcluarTM EIT for the prediction of acute 
oculatr irritation of chemicals. Available at: http:// https://eurl-ecvam.jrc.ec.europa.eu/ (as of 
Nov. 2015) 

ESAC (2014) ESAC Opinion based on the ESAC Scientific Peer Review of the ECVAM Eye 
Irritation Validation Study (EIVS) and a related Cosmetics Europe study on HPLC/UPLC- 
photometry as an alternative endpoint detection system for formazan reaction product.  

EURL ECVAM-CE (2014) Prospective validation study of Reconstructed human Tissue-based 
test methods for identifying chemical not requiring classification for serious eye damage/eye 
irritation  Validation Study Report.  

Kaluzhny Y et al (2011) Development of the EpiOcularTM Eye Irritation Test for hazard 
identification and labelling of eye irritating chemicals in response to the requirements of the EU 
cosmetics directive and REACH legislation. ATLA. 39, 339-64. 

Kolle SN et al (2015). The EpiOcular™ Eye Irritation Test is the method of choice for in vitro 
eye irritation testing of agrochemical formulations: Correlation analysis of EpiOcular Eye 
Irritation Test and BCOP test data according to UN GHS, US EPA and Brazil ANVISA 
classification schemes. ATLA. 43, 181-198.  

OECD (2012) Test Guideline 437. Bovine Corneal Opacity and Permeability test method for 
identifying i) chemicals inducing serious eye damage and ii) chemicals not requiring 
classification for eye irritation or serious eye damage. 

OECD (2012) Test Guideline 438. Isolated Chicken Eye test method for identifying i) chemicals 
inducing serious eye damage and ii) chemicals not requiring classification for eye irritation or 
serious eye damage. 

OECD (2012) Test Guideline 460. Fluorescein Leakage test method for identifying ocular 
corrosives and severe irritants. 

OECD (2015) 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. 
 
OECD (2015) Series on Testing & Assessment 216. Performance standards for the assessment of proposed 

similar or modified in vitro Reconstructed human Cornea-like Epithelium (RhCE) test method for eye hazard 
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Appendix 1 
 

 

115 

GHS  

1 30 

2A 16 

2B 14 

 55 

 

53 

62 

Chemical Class  

Ether 25 

Alcohol 19 

Aryl 18 

Carboxylic acid ester 16 

Carboxylic acid 14 

Alkoxy 13 

Aromatic heterocyclic halide 10 

Aryl halide 10 

Alkyl halide 9 

Phenol 9 

Allyl 6 

Ammonium salt 6 

Benzyl 6 

Aliphatic Amine, tertiary 5 

Alkane, branched with tertiary carbon 5 

Aromatic amine 5 

Dihydroxyl group 5 

Guanidine 5 

Saturated heterocyclic fragment 5 

Sulfate 5 

Chemical Class

Chemical Class  
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Appendix 2 
 

RhCE  

 CAS   GHS

Methylthioglycolate 2365-48-2  1 

Tetraethylene glycol diacrylate 17831-71-9  1 

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

Sodium oxalate 62-76-0  1 

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

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

1,5-Naphthalenediol 83-56-7  2A 

Diethyl toluamide 134-62-3  2B 

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

Dipropyl disulphide 629-19-6   

Piperonyl butoxide 51-03-6   

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

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

Potassium tetrafluoroborate 14075-53-7   

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   
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