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JaCVAM statement on  
the Reconstructed human Cornea-like Epithelium Eye Irritation Test Method 

 
At a meeting held on 5 July 2016 at the National Institute of Health Sciences (NIHS) in Tokyo, 
Japan, the Japanese Center for the Validation of Alternative Methods (JaCVAM) Regulatory 
Acceptance Board unanimously endorsed the following statement: 
 
Proposal: The Reconstructed human Cornea-like Epithelium (RhCE) test method is a suitable 

method for assessing ocular irritation potential in a regulatory context as part of a 
bottom-up approach for identifying chemicals not requiring classification and 
labelling for eye irritation or serious eye damage (No Category) under the United 
Nations Globally Harmonized System of Classification and Labeling of Chemicals 
(UN GHS).  

 
This statement was prepared following a review of the Organisation for Economic Co-operation 
and Development (OECD) Test Guideline 492 “Reconstructed human Cornea-like Epithelium 
test method for identifying chemicals not requiring classification and labelling for eye irritation 
or serious eye damage” as well as a validation report on the RhCE test method prepared by the 
Ocular Irritation Testing JaCVAM Editorial Committee to acknowledge that the results of a 
review and study by the JaCVAM Regulatory Acceptance Board have confirmed the usefulness 
of this assay. 
Based on the above, we propose the RhCE test method as a useful means for safety assessment 
by regulatory agencies. 
 

 

 

 

 

Yasuo Ohno 
Chairperson 
JaCVAM Regulatory Acceptance Board 

Akiyoshi Nishikawa 
Chairperson 
JaCVAM Steering Committee 

 
6 January 2017 
 
 
 
 
 
 
 
 

Yasuo Ohno Akiyoshi Nishikawa 
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The JaCVAM Regulatory Acceptance Board was established by the JaCVAM Steering 
Committee, and is composed of nominees from the industry and academia.  
 
This statement was endorsed by the following members of the JaCVAM Regulatory Acceptance 
Board: 
 

Mr. Yasuo Ohno (nominee by JaCVAM Steering Committee) : Chairperson 
Mr. Naofumi Iizuka (Pharmaceuticals and Medical Devices Agency) 
Mr. Yoshiaki Ikarashi (National Institute of Health Sciences: NIHS) 
Mr. Yuji Ishii (Biological Safety Research Center: BSRC, NIHS) 
Ms. Yumiko Iwase (Japan Pharmaceutical Manufacturers Association) 
Mr. Kazuhiro Kaneko (Japan Chemical Industry Association) 
Mr. Eiji Maki (Japanese Society of Immunotoxicology) 
Mr. Takeshi Morita (Japanese Environmental Mutagen Society) 
Mr. Akiyoshi Nishikawa (BSRC,NIHS) 
Mr. Kazutoshi Shinoda (Pharmaceuticals and Medical Devices Agency) 
Ms. Mariko Sugiyama (Japan Cosmetic Industry Association) 
Ms. Koko Tanigawa (Japanese Society for Alternatives to Animal Experiments) 
Mr. Takashi Yamada (National Institute of Technology and Evaluation) 
Mr. Hiroo Yokozeki (Japanese Society for Dermatoallergology and Contact Dermatitis) 
Mr. Takemi Yoshida (Japanese Society of Toxicology) 
Mr. Isao Yoshimura (nominee by Chairperson) 

            Term: From 1st April 2014 to 31st March 2016 
 
 

Mr. Yasuo Ohno (nominee by JaCVAM Steering Committee) : Chairperson 
Mr. Naofumi Iizuka (Pharmaceuticals and Medical Devices Agency) 
Mr. Yoshiaki Ikarashi (National Institute of Health Sciences: NIHS) 
Mr. Noriyasu Imai (Japanese Society for Alternatives to Animal Experiments) 
Mr. Tomoaki Inoue (Japanese Society of Immunotoxicology) 
Mr. Yuji Ishii (BSRC, NIHS) 
Ms. Yumiko Iwase (Japan Pharmaceutical Manufacturers Association) 
Mr. Takeshi Morita (Japanese Environmental Mutagen Society) 
Mr. Shunji Nakai (Japan Chemical Industry Association) 
Ms. Ruriko Nakamura (National Institute of Technology and Evaluation) 
Mr. Akiyoshi Nishikawa (BSRC, NIHS) 
Mr. Satoshi Numazawa (Japanese Society of Toxicology) 
Mr. Kazutoshi Shinoda (Pharmaceuticals and Medical Devices Agency) 
Ms. Mariko Sugiyama (Japan Cosmetic Industry Association) 
Mr. Hiroo Yokozeki (Japanese Society for Dermatoallergology and Contact Dermatitis) 

            Term: From 1st April 2016 to 31st March 2018 

vi



 
This statement was endorsed by the following members of the JaCVAM steering Committee after 
receiving the report from JaCVAM Regulatory Acceptance Board: 
 
 

Mr. Akiyoshi Nishikawa (BSRC, NIHS): Chairperson 
Mr. Toru Kawanishi (NIHS) 
Mr. Mitsuru Hida (Ministry of Health, Labour and Welfare) 
Ms. Yoko Hirabayashi (Division of Toxicology, BSRC, NIHS) 
Mr. Akihiko Hirose (Division of Risk Assessment, BSRC, NIHS) 
Mr. Masamitsu Honma (Division of Genetics and Mutagenesis, BSRC, NIHS) 
Mr. Atsushi Kato (National Institute of Infectious Diseases) 
Mr. Tetsuya Kusakabe (Ministry of Health, Labour and Welfare) 
Mr. Kaoru Misawa (Ministry of Health, Labour and Welfare) 
Mr. Takatoshi Nakamura (Pharmaceutical & Medical Devices Agency) 
Ms. Kumiko Ogawa (Division of Pathology, BSRC, NIHS) 
Ms. Yuko Sekino (Division of Pharmacology, BSRC, NIHS) 
Mr. Kazutoshi Shinoda (Pharmaceuticals and Medical Devices Agency) 
Mr. Atsuya Takagi (Animal Management Section of the Division of Toxicology, BSRC, 

NIHS) 
Mr. Masaaki Tsukano (Ministry of Health, Labour and Welfare) 
Mr. Hajime Kojima (Division of Risk Assessment, BSRC, NIHS): Secretary 
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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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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
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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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OECD GUIDELINE FOR THE TESTING OF CHEMICALS 

Reconstructed human Cornea-like Epithelium (RhCE) test method for identifying chemicals 
not requiring classification and labelling for eye irritation or serious eye damage

INTRODUCTION 

Serious eye damage

eye irritation

in vitro

in vitro

in vitro

in vitro
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in vitro
in vivo

et al.

in vitro in vivo

in vitro

DEFINITIONS 

INITIAL CONSIDERATIONS AND LIMITATIONS 

in vivo

in vivo
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in vivo

in vivo 

in vivo 

in vivo
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in vivo

in vivo

in vitro 

in vivo

in vivo

PRINCIPLE OF THE TEST

in vivo

in vivo
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DEMONSTRATION OF PROFICIENCY 

in vivo
in vivo

in 
vivo et al.

in vitro

Table 1: List of proficiency chemicals 
 

Chemical Name CASRN 
Organic 

Functional 
Group1 

Physical 
State 

VRM 
viability 

(%)2 

VRM 
Prediction 

MTT 
Reducer 

Colour 
interf. 

In Vivo Category 13 

Methylthioglycolate 2365-48-2 
Carboxylic acid 

ester; 
Thioalcohol 

L 10.9±6.4 Cat 2 / Cat 1 Y 
(strong) N 

Tetraethylene glycol 
diacrylate 17831-71-9 Acrylate; Ether L 34.9±15.3 Cat 2 / Cat 1 

2,5-Dimethyl-2,5-
hexanediol 110-03-2 Alcohol S 2.3±0.2 Cat 2 / Cat 1 

23
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Chemical Name CASRN 
Organic 

Functional 
Group1 

Physical 
State 

VRM 
viability 

(%)2 

VRM 
Prediction 

MTT 
Reducer 

Colour 
interf. 

Sodium oxalate 62-76-0 Oxocarboxylic 
acid S 29.0±1.2 Cat 2 / Cat 1 

In Vivo Category 2A3 
2,4,11,13-
Tetraazatetradecane-
diimidamide, N,N''-
bis(4-chlorophenyl)-
3,12-diimino-, di-D-
gluconate 
(20%, aqueous) 4 

18472-51-0 

Aromatic 
heterocyclic 
halide; Aryl 

halide; 
Dihydroxyl 

group; 
Guanidine 

L 4.0±1.1 Cat 2 / Cat 1 N Y 
(weak) 

1,5-Naphthalenediol 83-56-7 

Fused 
carbocyclic 
aromatic; 

Naphthalene; 
Phenol 

S 21.0±7.4 Cat 2 / Cat 1 Y 
(medium) N 

In Vivo Category 2B3 
Diethyl toluamide 134-62-3 Benzamide L 15.6±6.3 Cat 2 / Cat 1 N N 

2,2-Dimethyl-3-
methylenebicyclo 
[2.2.1] heptane 

79-92-5 

Alkane, 
branched with 
tertiary carbon; 

Alkene; 
Bicycloheptane; 

Bridged-ring 
carbocycles; 
Cycloalkane 

S 4.7±1.5 Cat 2 / Cat 1 N N 

In Vivo No Category3 
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Chemical Name CASRN 
Organic 

Functional 
Group1 

Physical 
State 

VRM 
viability 

(%)2 

VRM 
Prediction 

MTT 
Reducer 

Colour 
interf. 

 
Abbreviations: CASRN = Chemical Abstracts Service Registry Number; UN GHS = United Nations Globally Harmonized System 
of Classification and Labelling of Chemicals (1); VRM = Validated Reference Method, i.e., EpiOcular™ EIT; Colour interf. = 
colour interference with the standard absorbance (Optical Density (OD)) measurement of MTT formazan. 
1Organic functional group assigned according to an OECD Toolbox 3.1 nested analysis (8). 
2Based on results obtained in the EURL ECVAM/Cosmetics Europe Eye Irritation Validation Study (EIVS) (7)(9)(10). 
3Based on results from the in vivo rabbit eye test (OECD TG 405) (2)(12) and using the UN GHS (1). 
4Classification as 2A or 2B depends on the interpretation of the UN GHS criterion for distinguishing between these two categories, 
i.e., 1 out of 3 vs 2 out of 3 animals with effects at day 7 necessary to generate a Category 2A classification. The in vivo study 
included 3 animals. All endpoints apart from corneal opacity in one animal recovered to a score of zero by day 7 or earlier. The one 
animal that did not fully recover by day 7 had a corneal opacity score of 1 (at day 7) that fully recovered at day 9. 

PROCEDURE

RHCE TEST METHOD COMPONENTS 

General conditions 

in vivo
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Functional conditions 

Viability 
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Table 2: Acceptability ranges for negative control OD values 
 

Test Method Lower acceptance limit Upper acceptance limit

Barrier function 

Morphology 

Reproducibility 

Quality control (QC) 
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Table 3: QC batch release criterion 

Test Method Lower acceptance limit Upper acceptance limit

Application of the Test Chemical and Control Substances 
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Tissue Viability Measurements 
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Acceptance Criteria 

Interpretation of Results and Prediction Model 
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DATA AND REPORTING 

Data 

Test Report 

Test Chemical
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Positive and Negative Control Substances

Information Concerning the Sponsor and the Test Facility

RhCE Tisue Costruct and Protocol Used (providing rationale for the choices, if applicable)

Test Method Conditions

Run and Test Acceptance Criteria 
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Test Procedure

Number of tissue replicates used per test chemical and controls (positive control, negative 
control, NSMTT, NSCliving and NSCkilled, if applicable);

Results

Discussion of the Results

Conclusion
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LITERATURE 

ALTEX 27

In Vitro
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Pharmacol

In Vivo
Toxicol. in Vitro 24

J. Immunol

In Vitro

Altern. Lab. Anim. 39

Toxicol. in 
Vitro 27

In Vitro

In 
Vivo In Vitro
Arch. Toxicol. 88
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Advances in Modern Toxicology: 
Dermatoxicology

Invest. 
Ophthalmol. Vis. Sci. 39

.
Tox. Pharmacol., 

Toxicol. in Vitro 15

Invest. Ophthalmol. Vis. Sci. 39

Cutan. Ocul. Toxicol.,

In Vitro

In Vitro, 

In Vitro
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ANNEX I 

DEFINITIONS

Accuracy: 

Benchmark chemical:

Bottom-Up approach: 

Chemical:

Concordance: 

Cornea: 

CV:

Dev: 

EIT: 

EURL ECVAM: 

Eye irritation: 

ET50:

False negative rate: 

False positive rate: 
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Hazard: 

HPLC: 

Infinite dose: 

Irreversible effects on the eye:

LLOQ: 

LogP: 

ME: 

Mixture: 

Mono-constituent substance: 

Multi-constituent substance: 

MTT:

Negative control:

Not Classified: 

NSCkilled: 

NSCliving: 

NSMTT: 

OD:

Performance standards: 
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Positive control: 

Relevance: 

Reliability: 

Replacement test: 

Reproducibility: 

Reversible effects on the eye:

RhCE:

Run: 

SD:

Sensitivity: 

Serious eye damage: 

Standard Operating Procedures (SOP):

Specificity: 
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Substance: 

  

Test: 

Tissue viability:

Top-Down approach: 

Test chemical: 

Tiered testing strategy: 

ULOQ: 

United Nations Globally Harmonized System of Classification and Labelling of Chemicals (UN 
GHS):

UN GHS Category 1: 

UN GHS Category 2: 

UN GHS No Category: 

UPLC:

UVCB:

Valid test method: 
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Validated test method: 

VRM:

Weight-of-evidence:
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ANNEX II 

ILLUSTRATIVE FLOWCHART PROVIDING GUIDANCE ON HOW TO IDENTIFY AND 
HANDLE DIRECT MTT-REDUCERS AND/OR COLOUR INTERFERING CHEMICALS, BASED 

ON THE VRM SOP
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ANNEX III

KEY PARAMETERS AND ACCEPTANCE CRITERIA FOR QUALIFICATION OF AN 
HPLC/UPLC-SPECTROPHOTOMETRY SYSTEM FOR MEASUREMENT OF 

MTT FORMAZAN EXTRACTED FROM RhCE TISSUE CONSTRUCTS 

Parameter Protocol Derived from FDA Guidance (29)(31) Acceptance Criteria
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