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AD: Applicable Domain  

BCOP: Bovine Corneal Opacity and Permeability  

CAS: Chemical Abstracts Services 

CM: Cytosensor Microphysiometer 

DMSO: Dimethyl Sulfoxide 

ETDA: Ethylenediaminetetraacetic Acid 

FL: Fluorescein Leakage 

GHS: Globally Harmonized System of Classification and Labeling of Chemicals 

ICCVAM: Interagency Coordinating Committee on the Validation of Alternative Methods 

ICE: Isolated Chicken Eye 

JaCVAM: Japanese Center for the Validation of Alternative Methods 

kPa: kiloPascals 

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

NICEATM: National Toxicology Program (NTP) Interagency Center for the Evaluation of 
Alternative Toxicological Methods 

OD: Optical Density 

OECD: Organization for Economic Co-operation and Development 

SD: Standard Deviation 

SRD: Summary Review Document 

SIRC: Statens Seruminstitut Rabbit Cornea 

SLS: Sodium Lauryl Sulfate 

STE: Short Time Exposure In Vitro Test 

TG: Test Guideline 

UN: United Nations 
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in vitro Short Time Exposure In Vitro Test Method STE

UN GHS 1
UN GHS

2015 OECD TG 491
ICCVAM/NICEATM SRD STE
JaCVAM  

Draize STE
83.2% 84.6% 1.2% 19.3%

51.3% 12.3%
90.2% 18.8% 1.9%

 

TG 491 STE UN GHS 1
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

 

in vitro Short Time Exposure In Vitro Test Method STE

STE SIRC
5 MTT

MTT Takahashi et al. 2008  

STE Sakaguchi et al. 2011 JaCVAM Kojima et al. 2013
UN GHS 1

UN GHS
ICCVAM/NICEATM Summary Review Document: 
SRD 2013 6 2015 7 OECD

TG 
491  

ICCVAM/NICEATM SRD OECD TG 491 
STE  

 
2  

STE UN GHS 1
STE UN GHS

 
 
3  

STE

11
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SIRC 5
MTT MTT

MTT

MTT  

1 2
3 4 80%

STE  
 
4  

STE TG 491  

4-1.  
SIRC 10% v/v 2 mM L- 50 100 unit/mL 

50 100 μg/mL Eagle 37˚C 5% 
CO2 EDTA

25
 

>80%
4 6.0 × 103 cells 5 3.0 × 103 cells

96 200 μL  

4-2.   
5% w/w DMSO CAS# 67-68-5

12
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CAS# 8042-47-5 1  

5%  0.05% 
SLS 0.01% 

 

4-3.  
SIRC 96

5% 0.05%
200 μL 5

200 μL 2 MTT 200 μL 37˚C 5% CO2

2 MTT 200 μL
1 570 

nm OD570  

3 3 OD570  

 = 
OD570 OD570  

× 100 
OD570 OD570  

 

4-4.  
3

GHS 1  

1. GHS  
  GHS  

0.05% > 70% 
 

5% > 70% 
0.05% > 70% 

 
5% < 70% 

0.05% < 70% 
1 

5% < 70% 

4-5.  
4  

1) 0.3   
2) 80%
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3)  
4) 3 SD 5% 0.05% 15%

 
 

1) 4) 
3  

 
5  

STE  

Takahashi et al. 2009 – I 44  
Takahashi et al. 2010 – II 70  
Sakaguchi et al. 2011 – I 25  
Kojima et al. 2013 –  II 40  

 – Takahashi et al. 2011 23  
– 52  

Saito et al. 2015 – 40  

Saito et al. 169 ICCVAM/NICEATM
GHS

1
STE

ICCVAM/NICEATM
MTT

2 STE
 

Saito et al. 5%
 

5-1. GHS 1  
125 Appendix 1

83.2% 104/125 1.2% 1/86 51.3% 20/39
20 8 5

3
1

                                                   
2SD 3

1 1
STE 21.1% 62.3%  

14
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STE
2  

5-2. GHS  
130 Appendix 1

84.6% 110/130 19.3% 11/57 12.3% 9/73

13.5% 4.3%

> 6 kPa
90.2% 92/102 18.8% 9/48 1.9% 1/54

GHS 2B Toluene
STE

3  

2. STE
 

     
% No. % No. % No. 

STE 125 83.2 104/125 1.2 1/86 51.3 20/39 
BCOP 188 79.3 149/188 23.6 29/123 15.4 10/65 
ICE 144 83.3 120/144 7.9 9/114 50.0 15/30 
CM 82 90.2 74/82 2.1 1/48 20.6 7/34 
FL 151 77.5 117/151 6.8 7/103 56.3 27/48 

3. STE
 

     
% No. % No. % No. 

STE 130 84.6 110/130 19.3 11/57 12.3 9/73 
BCOP 188 66.5 125/188 69.2 63/91 0.0 0/97 
ICE 152 82.2 125/152 32.9 26/79 1.4 1/73 
CM 53 67.9 36/53 68.0 17/25 0.0 0/28 

STE* 102 90.2 92/102 18.8 9/48 1.9 1/54 
*  > 6 kPa  

5-3.  
ICCVAM/NICEATM 10

1 1 4 3
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ICCVAM/NICEATM Saito et al. 40
87.5% 35/40 50.0% 

5/10 0.0% 0/30  
 
6  

STE  

Takahashi et al. 2009 – I 
Takahashi et al. 2010 – II  
Sakaguchi et al. 2011 – I 
Kojima et al. 2013 – II 

6-1.  
STE

2
 

6-2.  
STE 1 3

5%
0.3 23.5%

0.01% SLS 41.7% n = 71 24.7%  

6-3.  
5 Sakaguchi et al. I

25 SD 0.3 20.1% SD
25 GHS

5 21 1 3
2 1  

STE
Appendix 2  
 
7  

STE  
1) 5% w/w DMSO

5
 

2) 6 kPa
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> 6 kPa
STE

 
3) 

 
 
8.  

STE
 

 

> 6 kPa
 

TG 491 UN GHS 1
UN GHS
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Appendix 1 

ST

125 130 102

39 40 36

2 2 0

1 1 0

9 10 8

4 4 2

23 24 19

1 1 0

17 18 17

16 16 16

10 10 10

1 1 1

9 10 7

23 24 18

1 1 0

8 8 5

1 1 1

5 7 6

1 1 1

1 1 1

11 12 11

1 1 0

1 1 1

17 18 14

15 16 12

19
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Appendix 1 

ST

125 130 102

92 93 79

>6kPa - 14 0

<6kPa - 61 61

- 18 18

33 37 23

- 23 23

- 14 0

>6kPa - 0 0

<6kPa - 23 10

- 14 13

45 49 49

34 35 26

24 24 20

20 20 13

20 20 13

10 10 7

11 10 7

20
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Appendix 2 
 

STE  

 CAS    GHS  
STE

 

STE  

 

Benzalkonium chloride 

(10% aqueous) 
8001-54-5   1   

Triton X-100 (100%) 9002-93-1   1  1 

Acid Red 92 18472-87-2 

 

 

 

 1  1 

Sodium hydroxide 1310-73-2 
 

 
 1  1 

Butyrolactone 96-48-0 
 

 
 2A   

1-Octanol 111-87-5   2A/B   

Cyclopentanol 96-48-0 
 

 
 2A/B   

2-Ethoxyethyl acetate 111-15-9 
 

 
    

Dodecane 112-40-3      

Methyl isobutyl ketone 108-10-1      

n,n-Dimethylguanidine sulfate 598-65-2 
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