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1.  

Draize
1)

 

(OECD: Organisation for Economic Co-operation and 

Development (TG: Test Guideline)431

3 2)

EpiSkin™ EpiDerm™

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

TG431

2016 3)  

OECD

 

OECD TG431 EpiSkin ™ EpiDerm™ SkinEthic™

epiCS® 3)  

 

2. 3) 

MTT 3- 

(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide

2

 

EpiDerm™ 6 well well 1 mL

50 μL

25 mg 25 μL  (n=2) 3 60

10 mL PBS 2 3

24 well

MTT 0.3 mL

37 CO2 3

2 mL 96 well 200 μL 1
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2 3 well 540 nm 570 nm

well
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2-1 EpiSkinTM 3) 
3 60 240  

 
 

 

3 35   
GHS 1A  

3 35
60 35

 
 

60 35
240 35  

 
GHS 1B

1C  

240 35   
*)  RhE EpiSkinTM  1A

 22%  1B  1C   
 

2-2 EpiDermTMSCT SkinEthicTMRHE epiCS® 3) 
3 60   

3 50   
GHS 1A  

3 50
60 15  

 
GHS 1B

1C  
3 50

60 15  
 

*)  RhE EpiSkinTM  1A
 22%  1B  1C   

 
 

3. in vitro  

EpiSkinTM 60

ANNEX 1 4) EpiDerm™ 24

ANNEX 2 5) SkinEthic™ 12

ANNEX 3 6) EpiCS® 12

ANNEX 4 2

80 ANNEX 5
7 ECVAM European Centre for the 

Validation of Alternative Methods

 

Liebsh et al., ATLA 20005), Barratt et al., Toxicol. In Vitro 19988), Fentem et al, Toxicol. In Vitro 19984), 

Worth et al., ATLA 19989), Botham et al., ATLA 199510) , ICCVAM(1999) NIH Publication No:99-449511), 

ICCVAM (2002) NIH Publication No: 02-450212) 
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4.  

EpiSkinTM 60 3 2-way ANOVA

(Fentem et al 1998)4) 60 27

33 42 3

18 ECVAM
13  ECVAM ESAC: ECVAM Scientific Advisory 

Committee 13 ICCVAM Interagency Coordinating 

Committee on the Validation of Alternative Methods 12  

EpiDerm™ 24 3 2 21 3

Liebsch et al 2000 5) ECVAM

ESAC 14 ICCVAM 11,12  

SkinEthic™ 12 3 3 93.2

Kandarova et al 2006 ESAC 15  

EpiCS® TG431 2004 12 4 3 2

11 ESAC
16  

 

5. 7 17 18  
1 84 90% 2 95 100

3 72 79 0 5% 3 OECD

82.5 95 70

 

4 80 2 3

B/1C 80 EpiSkinTM

GHS  

MTT TG431

 

 

 
                                                  
1  
2  
3  

16
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3 OECD  [ GHS ] 
17  
 EpiSkinTM EpiDermTM SkinEthicTM epiCS® 

 89.6  87.9% 84.6  84.3  
 98.5  100% 94.6  95.3  

 79.3  73.9% 73.0  71.6  
 20.7% 26.1% 27.0% 28.4% 
 1.5% 0% 5.4% 4.7% 

 
 
 

4.  OECD GHS  
A B/1C 3  

 

 
80 2 3 159 24  

1 1  

 EpiSkinTM EpiDermTM SkinEthicTM EpiCSR 

     

1BC A  21.5 29.0 31.2 32.8 

NC B/ C  20.7 23.4 27.0 28.4 

NC A  0.0 2.7 0.0 0.0 

NC  20.7 26.1 27.0 28.4 

 17.9 23.3 24.5 25.8 

     

A B/1C  16.7 16.7 16.7 12.5 

A NC  0.0 0.0 0.0 0.0 

B/1C NC  2.2 0.0 7.5 6.6 

 3.3 2.5 5.4 4.4 

     

A  83.3 83.3 83.3 87.5 

B/1C  76.3 71.0 61.3 60.7 

NC  79.3 73.9 73.0 71.6 

(  78.8 74.2 70.0 69.8 

NC:  
 
 
6.  

OECD TG431 TG430 TER Transcutaneous Electrical 

Resistance Test Method 19 TG435 In Vitro Membrane Barrier Test Method 

for Skin Corrosion : in vitro 20 ECVAM

17



 

12 
 

ICCVAM Rat Skin TER, EpiSkin™, EpiDerm™

Corrositex® 5 11,12  

 

 
5 11,12  

 
 TER EpiSkin EpiDerm Corrositex 

 122 60 24 163 
 81% (99/122) 83% (50/60) 92% (22/24) 79% (128/163) 

 94%(51/54) 82%(23/28) 92%(11/12) 85%(76/89) 
 71%(48/68) 84%(27/32) 83%(10/12) 72%(52/74) 

 
 
 
7. 3Rs  

 

 

8.  

pH 2.0 pH 11.5
21

pH  22

TG431  

6

TG431   

 

9.  

OECD

LabCyte EPI-Model24 Vitrolife-Skin
25 Vitrolife-Skin 26 JaCVAM

27 OECD OECD
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10.  

EpiSkin™ EpiDerm™ SkinEthic™ epiCS®

GHS EpiSkin™
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6 3  
 

 
 1

 

 
CASRN 

 2
 

UN GHS 
in vivo 

 3

VRM in 
vitro 

 4
 

MTT 
 5

 

 1A  in vivo  
 79-08-3  1A (3) 1A --  

3  
 13319-75-0  1A (3) 1A --  

 108-95-2  1A (3) 1A --  

 79-36-7  1A (3) 1A --  

 1B/1C  in vivo 

 563-96-2  1B/1C (3) 1B/1C --  

 598-82-3  1B/1C (3) 1B/1C --  
 141-43-5  1B (3) 1B/1C � 

14.4%  7647-01-0  1B/1C (3) 1B/1C --  

in vivo  
 103-63-9  NC (3) NC �  

4- -1,2,4- 
 584-13-4  NC (3) NC --  

4-
 3446-89-7  NC (3) NC �  

 143-07-7  NC (3) NC --  

CASRN CAS UN GHS (1) VRM 
NC  

1  
ECVAM  EpiSkinTM  EpiDermTM 

4,5,8)  EpiSkinTM 23 EpiDermTM SkinEthicTM  epiCS® 7)

5,8)

(i) VRM 
(ii)  

(iii) (iv)VRM (v)in vivo 
(vi) (vii) 

 
2Barratt (1998) 8)  
3UN GHS  1A 1B  1C  I II  III  
4  VRM  in vitro  
EpiSkinTM  EpiDermTM VRM  
5ECVAM  MTT  
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ANNEX Fentem et al (1998)4) 60  
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ANNEX 2: Liebsch et al (2000)5) 24  
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ANNEX 3: Kandarova et al (2006)6) 12  

 
 

 

ANNEX 4:OECDTG431 (2004)3)  

Table 1: Reference Chemicals 
 

1,2-Diaminopropane CAS-No. 78-90-0 Severely Corrosive 

Acrylic Acid CAS-No. 79-10-7 Severely Corrosive 

2-tert-Butylphenol CAS-No. 88-18-6 Corrosive 

Potassium hydroxide (10%) CAS-No. 1310-58-3 Corrosive 

Sulfuric acid (10%) CAS-No. 7664-93-9 Corrosive 

Octanoic acid (caprylic acid) CAS-No. 124-07-02 Corrosive 

4-Amino-1,2,4-triazole CAS-No. 584-13-4 Not corrosive 

Eugenol CAS-No. 97-53-0 Not corrosive 

Phenethyl bromide CAS-No. 103-63-9 Not corrosive 

Tetrachloroethylene CAS-No. 127-18-4 Not corrosive 

Isostearic acid CAS-No. 30399-84-9 Not corrosive 

4-(Methylthio)-benzaldehyde CAS-No. 3446-89-7 Not corrosive 
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ANNEX 6: OECD (2013)18)  

A-1 EpiDermTM  
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A-2 EpiSkinTM  
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A-3 SkinEthicTM  

 
 
 

A-4 EpiCS®  
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