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JaCVAM Statement on the
In Vitro Skin Corrosion: Reconstructed Human Epidermis (RHE) Test Method

At a meeting held on 11 May 2017 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: Although a positive result in an in vitro skin corrosion test using human skin
models such as EpiSkin™, EpiDerm™, SkinEthic™, or epiCS® is generally
considered sufficient for predicting a test chemical to cause skin corrosion under
UN GHS Category 1, only skin corrosion tests using EpiSkin are considered
sufficient for predicting a test chemical to cause skin corrosion under the UN GHS
subcategories. Furthermore, thorough consideration must be given to the

applicability domain when using this test.

This statement was prepared following a review of the Organisation for Economic
Co-operation and Development (OECD) Test Guideline (TG) 431 In Vitro Skin Corrosion:
Reconstructed Human Epidermis (RHE) Test Method together with other materials prepared
by the Skin Corrosion 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 In Vitro Skin Corrosion: Reconstructed Human
Epidermis (RHE) Test Method as a useful means for assessing skin corrosion potential during

safety assessments by regulatory agencies.

:, T o b . ) .
| ) r I. I.7. | i
Yasuo Ohno Akiyoshi Nishikawa
Chairperson Chairperson
JaCVAM Regulatory Acceptance Board JaCVAM Steering Committee

June 1, 2017
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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 (Kihara Memorial Yokohama Foundation for the Advancement of
Life Sciences) : Chairperson

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 (Biological Safety Research Center: 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)

Ms. Maki Noguchi (Pharmaceuticals and Medical Devices Agency)

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



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)

Ms. Mitsue Hirota (Pharmaceutical & Medical Devices Agency)

Mr. Masamitsu Honma (Division of Genetics and Mutagenesis, BSRC, NIHS)

Mr. Yasunari Kanda (Division of Pharmacology, BSRC, NIHS)

Mr. Atsushi Kato (National Institute of Infectious Diseases)

Mr. Tetsuya Kusakabe (Ministry of Health, Labour and Welfare)

Ms. Kumiko Ogawa (Division of Pathology, BSRC, NIHS)

Mr. Taku Oohara (Ministry of Health, Labour and Welfare)

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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b NREET NVE AW ZEEEMRBREZ, VX2 W5 EEEMERBROREEE L TR S
NIERBRIETH D, ARBIETIX, BEMDENAEREZGEEITAERIIRIN S NGt L, £
FRIREIC BIEE U Cifa it E 2 m 3 & W DRGSR S & | R g% O MR AT R 2 fRIR I R SR &
P2 Rl 2,

AFRERIEIZ OV T, EpiSkin™, EpiDerm™., SkinEthic™, epiCS®*E 9 4 FHOEEET LN HIT 5
NTnd, WINOETMZLDRBR LAY 7 — 3 UBFZE08ENi S, ECVAM (European Centre for
the Validation of Alternative Methods : FRINAF AR & o 2 —) 1T X 0 2 OEHNME & FEMEREWZ &3
e X iz 9, EpiSkin™, EpiDerm™|Z 33\ ClE, ESAC (ECVAM Scientific Advisory Committee : ECVAM
BLFakl k) COFHE%. £ Oh L ICCVAM (Interagency Coordinating Committee on the Validation of
Alternative Methods : SKEREEIZEET 28 T HEKESH) IS\ TbhiEian > , L4 EET L
{22 TiX OECD (Organisation for Economic Co-operation and Development : %7 7 /1B 3 #48) 12 CTF
ARTARTA 2 (TG) 431 & LTARES N, 2D TG IZRES T % O S THET S THE Y | BAEIE 2016
IR E 72> TS D,

JaCVAM fHfli i3, FEE RIS R RELZ BRI L v Ek S Te RREET VE MWK
JEE R MERBRAEE ORISR S E) Y2 AW T, RRBIEDOZ YIS W TRET LTz,

1. ABRIEOER
AR b FREET IV E AW BRI A ERBR AR
BT 2 G@mERER © U2 0D BUEE R

REREOMRS © ARRBIETIE, VX EEORDVICHEEEZAT S 3 R EL NRKET LV E
VN, BRI A LTS T o0 2 BRI IE ek LA AR T RE S Rl B,
ETVRIENYERYE 2 —ERFRIE T L7228 L, REGMROAFR% MTT (3 -
(4,5 - Dimethylthiazol - 2 - yl) - 2, 5-diphenyltetrazolium bromide) IFEICEM B3RO, &
JEE R AHIET D,

2. FHmIZ AW &R ORI OFF ) 224 7

ARBRIET, 4 MORKEET LOWTNDOET /LY, ECVAM 2 X5 77— 3 URFSE & E e
< ESAC IC X 2% “H7Hc L v, EBREWZ AV SIS RERBRONE L L TR#NICRY TH
L EMESINTEY ™, EpiSkin™3 X Y EpiDerm™ % 72 3 BRI 122V Tl ICCVAM 128 W T [A]
BRlICER SNz 9, R4 MORRET NV E WD HIEICOWTIIBIEOECD 7 A hHA KT A &L
THERBEIN TV D 7, JaCVAM BB EMERBRE PR RZ B S TIL BUEE TAR SN TV 2 fFHR 71D
e FREET NVE AW EERMERBRARE L L TORFRRYLYECOWTEHE L7z, Z0fk
B ARBRIEIL. ERIEME NG OEE S I3 A EE~OWIL 2T FEoREHIIC G Uit
ART) WO RSB AMERBSICESE | Ml~OBMEAREIC L0 THY . FHEMICH ZY
ThdH LMW S,



3. AREREIEOAG MM & AR

WTNORKET NV HEWZMHEH L T O SfEukm» b RFE L LTREThH 5, i ERM: (pH
2000°F) E£721E7 0B Uk (pH11.5 YA L) WEIL, MO RFTEE LI S EZ TR &5 2 &b,
FBIEEAMELHB L CHLRWI LIZR>TWnD ), L Lans, ZHdERMEic oW otz
BRWBEIITONA T —A Mr—2 L LTOHWTH O | B X ITFEEEH NS OWECIRE D D% E
XPBBEIEOHINT & 2 B ATREME L E 2 BB 10, ZDd, ZO X RWEICK L THEME VD B
DIRNARERIE CREB R 2T 2 2 L I3HATH 5,

W OET /Lt UN GHS (United Nations Globally Harmonized System of Classification and Labelling of
Chemicals : [E# GHS) 23JEICBIT DR (K5 1) 2o\ T, TOHEDOTHIMILE <. OECD TH
B L7ALF W E T, BT 95~100%., %EE{&:& 72~79%. IEMEEEIL 84~90%TH v | AREMESRIT 0
~5%EBRNL L TH T (F 1) , FET ML DEE GHS EOMK Sy (1A~1C) O TFHIMEICS
WTIE, 8O ME A 2 £721E 3 [EIFER L TR LALZELA R DBRY . EpiSkin™ DA% 1B/1C % 80% L7k
BIATRE T o7z, & DM T VATHIK 53 OFFARIZ IR T X 220 &l L7z,

MTT E#TTEIZxF L CiE, TG431 IR FIENERH I TREY . ZHUCHEL D Z & TRMEiATRETH
Do WA, =T Y —UIZONWTEINY T =2 a UREBINTE ST, WHATGITHEBTE 2R, £
O USAOYEIZOWTIE, WERRE (IR - BERSE) B L OKEMHOFEIC)H DO TEMATTRETH

IRAEMIZH A ATRER GG N B 5,

# 1. AeFEWE Ot > MBI D TR (BN [[EdE# GHS X4 1] ofF M) 1D

EpiSkin™ EpiDerm™ | SkinEthic™ epiCS®
IERERE 89.6% 87.9% 84.6% 84.3%
RREE 98.5% 100% 94.6% 95.3%
BRE 79.3% 73.9% 73.0% 71.6%
R R 20.7% 26.1% 27.0% 28.4%
At 1.5% 0% 5.4% 4.7%

*) OECD 03Ik 5

4. BMET 2B U OEME AT 23 BRE L LTo, #a2isid AR O T EOFIH O

A REME

s T AR -

AFBRIEIL, W OREEEAN 2 B L ik ChIVTER T 23 BRIETH Y . OECD TG431 I
SNTZRZET VEHIRSNTWD, Fo, AW EH RN E WS T, 3Rs DRFMHIZEEL T
BY . ERT AR R,

1T E ORI

AFRBRIEIZ B TR i@#%ﬁxﬁ%%hﬁ . BERE 2 R (EE GHS A JEICER T 21Xy
1) CHETDZEIFARETH 528, UN GHS S 3EOMIX Sy D72 91213 EpiSkin™ DA FH A[RETH 5,
7k, ARBIEOFMICH 2> T, EHEAZ 2 ICiRE L7z BTl Sh 5 R&ETH D,
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2)
3)
4)
3)
6)
7)
8)

9

10)

11)

ECVAM (1998) Statement on the scientific validity of the EpiSkin test (An in vitro test for skin corrosivity)
ECVAM (2000) Statement on the application of the EpiDerm™ human skin model for skin corrosivity testing
ECVAM (2006) Statement on the application of the SkinEthic™ human skin model for skin corrosivity testing
ECVAM (2009) ESAC Statement on the scientific validity of an in-vitro test for skin corrosivity testing
ICCVAM (1999) NIH Publication No0.99-4495. Corrositex: An in vitro test method for assessing dermal
corrosivity potential of chemicals.

ICCVAM (2002) NIH Publication No.02-4502. ICCVAM Evaluation of EPISKIN™, and EpiDerm™ (EPI-
200) and rat skin transcutaneous electrical resistance (TER) assay: in vitro test method for assessing dermal
corrosivity potential of chemicals.

OECD (2016) Guideline for the testing of chemicals. 431, in vitro Skin Corrosion: Human skin model test.
JaCVAM BB BB EHRAEZ B RUEREMRERHE RS E b FREET V2 AW ER
BMEABRUEEORHHRE & (201742 A 24 H).

OECD (2014) Series on Testing and Assessment No. 203, Guidance document on an Integrated Approach on
Testing and Assessment (IATA) for skin corrosion and irritation

Sheel J. et.al., Classification and labeling of industrial products with extreme pH by making use of in vitro
methods for the assessment of skin and eye irritation and corrosion in a weight of evidence approach,
Toxicology in Vitro, 25, 1435-1447 (2011)

OECD (2015) Series on Testing & Assessment No. 219, Performance Standards for the assessment of proposed
similar or modified in vitro reconstructed human epidermis (RhE) test methods for skin corrosion testing as
described in TG 431
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BHE

U 2 D REIE EMERR OB ERARE (ROFE) & U CREE I 1 BR RS (OECD:
Organisation for Economic Co-operation and Development) Tkl /4 K7 A > (TG: Test Guideline)
431 L LTKRB SN FEREET NV E MO LRBIEDOA M2 R Uz, (FHErk &2t Lwn
IBLRIZBWT, b FREET AV EZHWICRABRZ 39 L 72/, TG431 Il ST~ T
DE 7 /L EpiSkin™, EpiDerm™, SkinEthic™, epiCS*NERMEOH AT CTZHET NV E LT
HaRcXxpEEXOLN, 272 L, EE(LFELOSEHB L OFRICET 2 R FHF > A7 A (UN
GHS: United Nations Globally Harmonized System of Classification and Labelling of Chemicals)43 %8 ®
HAX 5y 2 B RS 25613 EpiSkin™A B F B AMRBMORFEL LTh o L bAMTH D & il
L7,
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1. AREREORFRY I KO 2> D D24

B RE 85 B MBI LR R R D — B & L CfT oL, fix DA RF A CiX Draize H1Z X
VIBINTZU X E NS HFENERINTE R Y, 2 OB E ORISR ik %
BT 28R E L TRERN SN TEbo0, HELZRIRTIT O o FBIEICZ L < FZBRES
MR E] T OFBMERZ LV, B LV L XA P L A% 52 5 2 LA ERrIchiE 7
v LIETE 0 B & L B EBRAGEE (LUF fURELRET) ORENIIZE Sh T,

ZOMRBIE L LT, R W /1B R HE(OECD: Organisation for Economic Co-operation and
Development) TiBR 4 A K7 A (TG: Test Guideline)431 |Z1%, KEE &ML L CAEREZ
AL 3RICWICEMEINTZE NREET V2 LM ENTH I TWD 2, Z 0B
B, BEEWEPAEEOGE L ITABERICRI SN BILE T2 2 ik v FTEOMIR
(CEE L Tl @t 2R 9 & W O GRS EE D & | BRI B IR ER 1% DML AF R 2 BRI W R &
P& R LTV 5, EpiSkin™<X° EpiDerm™Z% D b hFKEZET /WITRCK TIIBEIC Y 7 — 3 VA
FENFEME S AL, BN TIALEWE O RS BRI 2 By & L OKR S, (b mED Y 27 F
ARWAFICRIA SN TV S, FRHCHES TIXEE LG O50HR L ORISR 4 5 AR 27
A (UN GHS: United Nations Globally Harmonized System of Classification and Labelling of Chemicals)
SYEICHE TR SN D 7r — A A TV D, 20 TGA31 1ZMES | fEFEML 4 O S THET ST
Y. BUEL 2016 FFR & 2> TN D Y,

BNE TR FOLFE W E 53 5356, OECD THkGE SN 7oA L AR RIL, —
IATEIZZ T AN DN D0, BIEE CRIECTOREE & L ITATBHEICTAT S 7= filix £ < 72
VY, ZEMRHEIC T 5 REDERBEIE I TV D BRI N T, WAET ORI Y
726 OIFFEMINCZ T AND 2 ERNEEL o TWnD, 7ok, ERMEND b EEEA 725 i
2 DD FREETADVEEINTND,

AFHIETIX, OECD TG431 (Z##k & 7= & R FZET /L EpiSkin ™, EpiDerm™, SkinEthic™
B LV epiCS™ & AV 2 i A MRk IE O A I 2 354 L 7= ),

2. RER7 v b 2 Uk D24 Y

B EMNMAERE BB L CEREMBICEE SN, MIT [ 3-
(4,5-Dimethylthiazol-2-y1)-2,5-Diphenyltetrazolium Bromide) D&yt /5> B 3R O 7= M A TR OEIG I D
FIEE R HET D, ZNOOMELE 1ICE LD, EREBIELOE VT, AiEREB LY
PR O A, MO OMMNESETH Y | AR ZRER & HEREIC O TR 2 251
STz,

A7 m k=Ll LT, EpiDerm™ZA BlZGHT 25, 6 well 7L — kD4 well IZH52HE 1 mL %
MR Itz PREET VEE S, R EDNRIROGE XY~y #—T 50 uL. K% EEE
DAL 25 mg & 25 uL DK E G, TV EBICEATS 0=2), WEBRWEE 3 57213 60
IVIE . T — NI DR EE T T~ a XV EBRE L%, 10 mL @ PBS T 2~3
[l < P35, VEVRR, N— = A NVETKGZGY | BHRIZERE L2203 BRI 24 well 7' L
— MZb FREETNVEBET 5, MIT F 2 G0ERAZ e FREET VO THIZ0.3 mL iR
M 2%, 37C, COrA v Fa—2 P2 3 KHEE L%, UTFTOFIECTHEZIT>, A V7
%)=& 2mLRINL, —BisIERER. 96 well 7 L— MZHiHiKZ 200 uL 5% L (19



BEoiz 2~3well) , ¥4 717 L — s —F—%HT 540 nm & 5\ & 570 nm FEIK TOWL
EERET D, 470X —LOhEMzlzwell 777 L, EAfEE 7 Z o 7EOEE
KD D, TSRO E A 100% & LEFRIKD 3 F721% 60 43 FIALBRRF DU N FE 2 % & L TR
UMD AEAFR E 35, 3 ML LTz & & OAELFERD 50% A0, 6 5L 3 I CTIRAEREN
50%LL ETH D 60 EALEE L7e & X2 15% RIGOR R A2 mTWE L BRI S HET 5, —
7. 3MIAER U7z & EITAEFERN 50%LL . 60 2y RILEL L 7= & X2 15% L Lo I3 &
P L HIET D, BB 1 & L well B TR DHERENEOLNIHEE O X5 U230 T X
o TG AT INERER A i U, Bt iie 35,

11



°C 2 DB L Ely

X B2 0 % 2L P R 2
B8 L2 Ty i &
o © AT/ LD O
L 09 D956

T %S FHEOD “D.LE DY
2 T | )& LLN Tw/Sw [ 2)
(P EDSw sz £) > % (Y1 0

°C 2 DB L Ely

X H ) 0 % 2L P R 2

BRI A L 2O Ty e 8

oL AN Z/ B D R
L STF08T O %S6

FWE %S FHFOD “O.LE 2 ¥
O % T T 2 LLN Tw/Sw | 2)

(P EDSw 0z £} > (Y1 oy

Z R YT LEW

L H 2O G 2R R =
TR CE VAT ey Y RS
o I BB O
LD 09 D %56

FWE %S FHFOD “O.LE 2 ¥
i % T [ &k LLA Tw/Sw | 2)
(Y EDSw sz £) > L ()1 08

‘R Z L

By % B2 o % LR R
9 B B A L 2D TN
Gl o A3/ B O E—
AL GFO8T O-%S6 3

W %S FE0D “DLE D HIY
Z W 7 s LLN Tw/Sw ¢ o)
(Y [5)3w 0z £1 > 1 X (YT 08

QU
OHALE LIN HHI

CCRMDNT ZHOHE—x
QA g@uuig gHE "Iy £ L L
URDWANC TSI FH L o

(T
AU RIULRQ D 7)o T 6T
+(;wo/8w £ ) Sw 67 ]

(o ar ¢°¢8) 11 05 : Wk

SRR ISR SR e
T ALK AA L7 B
(Fud/ I €°¢8) 1 05 D JH k=

ANEo\wE ov)

BW EFOT LGV AN B = 2 4
A b Bl L
N/

@ M 7F0T + (;uwd/3uw of) Sw ¢F0T
DY

PSRN SRR HS S ETIN1e)
RATARARLAD Y3 FER
(o

08) TN €F0Y DN HH & = 2K

CCRENT RN OB 4
«_\,ﬂm,uoxL LLLQ EEw@&me_

YR M ST FH L o

(T AU EUR D 37N o T
ST+ (qwo/Bur £'6¢) Sw 67 - Y]

(oM p76L) T 0S * Y]k

RO WYL PV QO
REALLAD Y3 B
(Quo/ 1M $76L) T 0§ GO &
BN NAHEI > G "D gk

(;wo/3w
9 1€ W TFOS DN B T A K&
AT L B SR o n

('1/3 6)3)2: 10BN @ T 6F
001+(;wo/3w 9°7¢) Sw ZF0T : Y[

(;wo/ M9 1€1)

VHERTACLAR L Y| AR b4 GIHOTENH | \HEZ AL b Yl T e505 « GO T FYal | HE T HHF
[ AR AT e ok i (A AR IR T IE St €-C 21 L& S8 (A AP R IR T AU TE Skt By
w90 LW 670 LD €9°() UI8E( By L
#SO1dd HHY jy  PIPIUS LOSy weqrdy wrursIdg ¥ Py v L
WAL RC QR TRIERL DT
(¢ SFAACYYESYTE @ Sy QAR YE AU 2L U S BE D R 2L Q¥ F BB T 2

12



(CLHBI YT —f2 )

(CLHBI YT —f2 )

(LB CYT | —))

(¢ R

R EED G BN P
(e—r

SOOL L YIRS 2B N Y0'0)
Al—

AN— (s Ly TuE AU— (O LAy TUS T ANU— (O LAYyQTUT | yen £ 4 VAR E o 11008 M THY
& 081 (& S19)E 081 £ 081 (& ST1F)E 081 O IO T S
D %S6 FME %S FF0D “OLE | %56 FWE %S FFT0D “O.LE | D9%S6 FWE %S FT0D “O.LE | %S6 FW %S FF0D ‘O.Le | THOILAUIL LLN
M 00€ Tw/Suwr | 33 M 00¢ Tw/Sur | 33 1 00¢ Tw/Sur 1 33 T g TwySw €0 39 WEELIN
Y EACIERY RAGESEE ] 2V [l % Q0
O TS T 4 (( LARHENNS | S0 12 T OY 7 4 (( CAVENON S | 58810 T 0S 7 41 (1 LAV N 8 | SnBBsfldn v O 5N T 0§ B
2[R Rn g8
2[R S 2R 2[R 28 2)H [ £ (1/36)
N o 1 0S o T 0 N T0S | T 4 (4 LABo T oS IS
(T
[a] 0T O WAEEZL T &Y — % Sdd [a] 0T O WAEEZL T Y —%& Sdd [ 0T 2 WEE/ -2 SAd | T 2)#[E-— 6 p)Tw ¢7 sdd | -2 T 21sdd
£09 £09 A A & 2R
D.%S6 FHMWE “%S HF 0D “O.LE | 9%S6 HWE “%S FHF 0D “O.LE £5.09 2 %S6 FW " %S Hat | (&5 01F) £5 0T L T F (& §F)
TS o mE T L EOWE |00 OLE TS € OWE| L 09 Lo (O.878]) HE 7 [ 28
‘'
DPRNGL LN Z 4@ LIN L 1% Rt A R e
B NN PGEUG OWI— | BRNTXIZ2o LIN "% | O LIN "% 2N 9 Eid— ‘Z BB TLZ A @
‘G bHEE | NN DED O H g — QoA EE | LIN S %N 9 R
£509 O %S6 FW %S 30D G LB | £ 09 %56 FHWE “%S FHE 0D ‘G AL ST D @
“OLE DX E N T 00€ 2) | 09 X EEED YR N @I 00€ 2) | “O.LE 2 XH(ERN G T 00§ 2) | MEXLXHE N T 06 21 o=
(PED3wW sz £l > @ ()T 05 | (YEDSW oz £) > G CHA) T o | (YEDSW sz £ > @ ()T 0os | FDSw o1 £ > @ (g1 o1 | MILFEOF 5 &
@SO1do AHY 1y PTPIUS LOSy weqrdyg wrursIdg ¥ Y v L

13



NI X Z %0¢
R O=H T OO
C T 2SE2IE Ao o 1A

NI L% %0€
RFEOFH T OO
C T “2SEDHV O 0T YF

°J Y2%0¢€ £1(AD)
WEHESZ OB “ sk

NI L2 Z%0¢E T
QL) T ORH O T

€0 LT SEEEH T D%001-0T €| €ONTAREHF0V%001-0T €| 2ANL8%0%001-0T ¢skHT €| "E%0T73 €0 ¢H aon
gl ol BN G TS£9%001-0T s¢Blose#H+ €
%S ElskE) & Q2L W %S T LI} & O F) 2Nk o Wy lskE) T OV O °J YA%0T Eifg7k
B LU R EO.(7 4 B LU R B (7 4 BT L SIS 1 D) (7 Os=E)F QWL U X EY
(1 CL AN NS B 1<l 4 ([ (0 LAV NS) B T el (1 LG EAVENNS) BRI T | [ b O GREENO BTG T
MY PIU@O B PEEIT T | Sy PR B DB T °JYa87C IYASTIYA90 2%
YT 8T YT 80 ) YA 0°€ T Y 80 2N TYA 80 Dk ke (M8 Tk OF) AO
g “RikrA QF dO @ $HEEE L1617k OF) A0 ¥ W2F “TlkgkOH A0 ¥ WY=L R Ty O Okt
WU B ODBRHE 1| WY UREWCOBRHE 1| WY UREwWCOBNRE 1| T4 0 LUBDBRRE 1 I kO B
EIRRET R EIRLETP EIRBIE 6 T RSN
U DENE RSB E T | O U QBN S BIE E] 1| O US U DB CE RSB E T | W QBN GK S S a1 Helol gy
HEH 0 LS LIS L1 0T L 00TS%LAS H&H 0 [Hfg L8 LIS 41 80 TuySw o.mW%OHWAE\wE 01
B 001-X UOIIL 9% | B 001-X UOIIL 9% | FEW O 001-X UOIIL 9% | gyl 81 & SAS e, 0 Qo Y

wuQLS-0tS
QNI — 85U Y £LHZ

(wu9-sts) WuQLS
QNY— LUV L3Z

(Wwupyg £} > Q) WuQLS
DNT—sU ) L=

(Wuges-6H6) WuQLg
QNI — AUV £LBZ

HE( dO

Lo ozl (wdipzi~)

Lo oz (wdipzi~)

Lo ozl (wdipzy~)

QYK € R WO METL > QYKL € 2 WO WEE > QYKL ¢ R WO WEEL > k<1l
1% "YW—20LRCIWMITE| 1D YW—2DLRCIWMOITME | 1G W2 LRC WO WE Y—O WEE S | T T o [ T
@SOMde HHY 2T UD[S LISy weqrdy wunIsdy | ¥ Ty v £

14



7 2-1 EpiSkin™ O FHlE€T L3

345, 60 238 XN 240 SR iEts TP D AR
PLERS
3 SRR FRE DELFERIN 35% AT JE R

- [E# GHS #iX4r 1A*

3 BREBE DAETFRN 35%LL BT, | RN

D 60 SNREE L DELFERD 35% AN D |« [EHE GHS MX5 1B &5V T
B, 1C

H LI

60 7 IRZER O AEAFHRD 35%LL =T
240 SBR TR DAETFRD 35% AT

240 4yBREFETS DATERN 35% L0 F FEE R

#) JEREMEOMIX A ICI51T 5 RhE SREREOA A& 369 5 72D /ERR L= 7 — 212 & % & EpiSkin™ ZFBRVEIC LV K4y 1A 1244
ENTWEIREH DR 2%, EBICIZIEY IBELIT ICIKETS20OTHLAREMERH D (Thbb, @A),

7% 2-2 EpiDerm™SCT, SkinEthic™RHE 33 X O epiCS®D €7 /L 3

3 508 LT 60 REER D AR TR O R

3 SRR R DETFERIN 50% AT JE R
- [E# GHS X4y 1A*

3 IR DELFRN 50%LL BT, | R
2 60 HMRETE S DAETFRD 15% A - [Eli# GHS #iX4> 1B & 5\ &
1C

3 SBREES DATERN 50% L BT A | FEE A
2 60 SR DALERN 15% L1 E

*) JERMEOMXSFICEBIT D RhE REBRIEOH AEZ G+ 2 72 OIER L7e T —Z 12 X 5 & EpiSkin™ RERIEIC LV X4y 1A 25
HENTWE/IBAMOK 22%5, EBHITIEXS IBEZIE ICICETA2LOTHAHEENRSH D (Thabb, @K,

3. BAFE I K ONHIICE o 7o W E O, RIREEH D245 invitro B L OB RT — % O F I

EpiSkin™ D FELMIL, 60 OHEMEIZ L VRO TND, Z b OWEERK S =i Dk
FrZ ANNEX 1 (27R~9 9, EpiDerm™DHEE ML, 24 DWRWEIZ L VRO NTWD, TNH0OWE
PR S AL SCO P E ANNEX 2 (2733 Y, SkinEthic™OFREIMET, 12 OB & 0 5
NTWD, ZIEOWEN G S T-F SO %Z ANNEX 3 1277 9, EpiCS®OHEMEX, 12 O
BOEIC L VRO NTV D, Th b OMBEOHKEEZ ANNEX 4 (Rd Y, SHI2, L4 S0ET
DT HIPEDS 80 PERME TR AN T D, T b OWED G S N IZii LD HF% ANNEX 5 127K
37, FHEICAE A SR E O % I XERIN LR > % — (ECVAM : European Centre for the
Validation of Alternative Methods) F3E DR G EMRBRANY 7 —v a VT ENTWETH D, =
ORI E OF TR RIT TREOE RS L TRIESA TV S,

Liebsh et al., ATLA 2000, Barratt et al., Toxicol. In Vitro 1998%, Fentem et al, Toxicol. In Vitro 1998%,

Worth et al., ATLA 1998%, Botham et al., ATLA 1995'0 | ICCVAM(1999) NIH Publication No:99-4495'1,
ICCVAM (2002) NIH Publication No: 02-4502!2
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4, RBRIEO MM (FRELME)
EpiSkin™ ([ZF\W\Tid, 60 W'E % V7= 3 gk T 2-way O ANOVA fiftdT % FV>, sk NI X OV
M OEENCOWTIE, TN HOMICHERZEIT /2 & S 7= (Fentem et al 1998)Y, 60 W'& (27
JEEVEME S KO 33 IEEEMEWE) ©obH, 42 WEIE 3 ik & b iiak N Fs KOsk M LM R 4T
Tholz, D 18 WHE TIIMEPDOFRER N ETe > TV, ECVAM IEAGBRIE OFHENE & FRELMEIX
B EHBr L P, Zoffii. ECVAM ik (ESAC: ECVAM Scientific Advisory
Committee) ') 35 L UK E ORRIEIZE T 2 AT HE K& &% (ICCVAM : Interagency Coordinating
Committee on the Validation of Alternative Methods) ' TOFEHIC W T bR STz,
EpiDerm™|Z 3\ T, 24 WE % V7= 3 fligk To 2 [BIOFEBRIZB W T, 21 WE O A% 3 sk
FTARTTELL PRITTE7 (Liebsch et al 2000) Y, ECVAM [ZAGERIEDO(FHEME & BN E W &)
Wr L7z, ZofEmiL. ESAC OFFi# ¥, ICCVAM IZBW T bR Sz 112,
SkinEthic™(Z3 W TliE, 12 WEZ MW 3 Mg TD 3 BIOERIZIBVT, 932%DFERN—E L
(Kandarova et al 2006) ©), ESAC |23\ THia% NI L O ek f B8 3 o &Il S iz 19,
EpiCS®IZR\TiE, TG431 (2004) DR 12 WE % A7z 4 gk T 3 FIOERIZBNCT?, 7 K
FrvuanxF LR 1 EOREEN—B L, ESAC 123\ Ttk N Fs & Ok i R BIPEA TR &
nr- 19,

5. RBEOE@EET 171

WO NREETLVLBEMEOAEO THMETE <. EMENL 84~90%., XL 95~100%.
BRI 72~79% TH Y | BIEVERIT 0~5% RN LV ThoT (£ 3), 2N HOfEN D, OECD
OMEBEREMECIX RS, BER LORFREA N 7 — v g VTR E 5L LT 82.5, 95 B LN 70%
EEDTND,

IO, BETNVOMROTRMELR 4 £ L DT, 0WEZL 2 £/ 3 HERL THRLNEL
RDBRY MK T D 1B/IC & 80%FRE THEAM T X T\ 5 E T /WL EpiSkin™ DA TH o7z, £D
fh D€ 7 /L IXEE GHS X 53 DOFEARIZIIFIH T & 7o &l L7,

IS ET VI MTT IZETWE~OXHEHIES TG431 I[Zitd ST b, W TE RVl LE LT
FIHA, 2T 0 = VOHBPEHINTND (NI T =g UREM), ZHbET /VTERRE (K
I - BHASE) BRLOKEBEHEOFEIZ)) DO TEMAAETHY . A, =7 uy —LxRJBawT
HiEA RS ShTWb, ¥, FEDOHHOMECIRGMIZENTINGET VOm AL & E T
% &0 ARG SN2 A I, EHEHNLRAT 5 ETH L L STV D,

1 IERERE - WISV CRERIE TR DL DR RN, BB E OBEE DS FRIE &AL L TV DR,
2 JRE B a B E O R T, MERETIE LB HIES N OOEIA,
3N - MBranEHmE oh T, MBRIETE L B L HE SN L 0oDEE,



7 3. OECD THE L7242t v b O EWE % W= T HRIVED 8RS 5 (&M [[EH GHS X4y 1] @

ﬁ?ﬂf) 17)
EpiSkin™ | EpiDerm™ | SkinEthic™ epiCS®
EHEE 89.6% 87.9% 84.6% 84.3%
TR 98.5% 100% 94.6% 95.3%
p T 79.3% 73.9% 73.0% 71.6%
(AR MR 20.7% 26.1% 27.0% 28.4%
(] =3 1.5% 0% 5.4% 4.7%
# 4. OECD THi L7I=2t v bofbEWE %2 Wiz THRIMEOFHFRE S X4y - [EE# GHS X4

1A, 1B/IC, @)
bR oRtET — % (%)
(80 MDA M & 2 £ 3 EEAER. J70b B, 159" 7213 24 EOSKERR)
1 EIE, AFARAHECH 72720 1 0O HRER

EpiSkin™ | EpiDerm™ | SkinEthic™ | EpiCSR
AR
X453 1BC DALZFSLD 1 A ~D i K i 21.5 29.0 31.2 32.8
X435 NC OfbZ 0 1B/ 1 C ~O i KFEM 20.7 23.4 27.0 28.4
X453 NC DAL D 1 A~ KT 0.0 2.7 0.0 0.0
W ARFEAM S 4172 K53 NC b5 20.7 26.1 27.0 28.4
AP 53 T O K EEAT R 17.9 233 24.5 25.8
/N EFAT
X431 A @ 1B/1C ~Oith/ A 16.7 16.7 16.7 12.5
X435 1A D NC ~Di/ Nl 0.0 0.0 0.0 0.0
X431 B/1C @O NC ~Dita/ N 2.2 0.0 7.5 6.6
E RS QRN RS 33 2.5 5.4 4.4
ERE 725355
EELL I 1T AT 83.3 83.3 83.3 87.5
IEL< Sz 1 B/1C b5 76.3 71.0 61.3 60.7
1E L S 7z NC AL 79.3 73.9 73.0 71.6
— B (T HIRE 78.8 74.2 70.0 69.8
NC: I &

6. MLOBFFHI 2R & O Ll A 1

OECD DG EMERBRRAIEN A KT A & LT, TG431 OthiZ 'TG430 TER (Transcutaneous Electrical
Resistance Test Method : % Fz B KU HTMERRER) |19 36 L OV TG435
for Skin Corrosion) : in vitro B /3 7aEk) 20 &R IN TS, ZHHITWTILEH ECVAM 2T/ Y

(In Vitro Membrane Barrier Test Method
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T = a UBFER I S, ICCVAM (X 2 6 O#lRYE (Rat Skin TER, EpiSkin™, EpiDerm™35 J Y
Corrositex®) D IEFEE, R LORFREIZOWTHIEEL T D (F£5) M2,

INHDHRICENTIERI UHEZHOW TSN T 67, RBRYE O ECBRIUE O,
Bipo T LD ROBIER T % b - T, Bt NEEET VOB Z GE M5 2 & 13
HThHMR, WTNORBRIEL RSO THIMEZ AT 2 L Bbid,

5. RBRIEO ek R 1Y

TER EpiSkin EpiDerm Corrositex
WE S 122 60 24 163
IE e FE 81% (99/122) 83% (50/60) 92% (22/24) 79% (128/163)
R 94%(51/54) 82%(23/28) 92%(11/12) 85%(76/89)
Wi 71%(48/68) 84%(27/32) 83%(10/12) 72%(52/74)

7.3Rs JRHI & ORISR (Efadkm 5 0224 1k)
WTNORBZET NV OEM ML L TE LT, BEamE»SMAFEE LTRETH D,

8. MBRIEDAMMEL R (= A b, FFED B D24 M £)

RIS (pH2.0 LAT) F71x7 v UM (pH 11.5 BLE) W'E1Z, OWREMER 26/ 7 % rlaetEn
BWZ Emb, REERMEEHILCHLR NI EIZR- TS 2, LnLanb, ZiudEattico
WTOFERBMIZ NG EITOND T —A N —R L LTOHEITH Y | Bl T EEOTRINC
£V pH DY G WIEDRED OGS IIABIEO K L 72 5 L ZE 2 b 2, 2o,
ZOX I WEICKH L CEMEAVDLED R TG431 THREERMEZFHMET2 2 L ITFATH 5.

KON TATHRERRWE L EL QB TELINEPRRT 2 2 LIk v, EIEIFoERIZH>N
THERT 2 Z LN TE D & DOFLHEN TGA31 I2H %,

9. Z DA,

OECD /KRB &Nl b PREZET /MTSN CHE INZR-LETHY . a2 M TROREETH D,
AAROE FEREET L E LT, ZHE TIZ LabCyte EPI-Model?” < Vitrolife-Skin 2315 & T\ 5
2, R, Vitrolife-Skin (ZEA IRV EAFFABBFETAY F— FEHL 29| JaCVAM (2B VT HEF
fliAs 72 S TS 27, 7272 L, OECD OVEREREHEICHE U= N ) F— 32 3 39 ST 53 OECD
(CHT 73 BRE & L CHERECE 2B 7 L TIEARY, Ko Tl 26 OF T /ORIl T ARG & CTI3AT
DR oT,

ROV TOFERITAFEIORFERHIREN TR, Zods, Bt Lce MREET VIIBEICTH
IRENTEBY, WTFRBEARTRETH D,



10. #&dm

fEHEME & U MEE WO BAIZB W T, B FERET AV ZRAW LSRR 25 L2, o
B D 7 G 16 Ak % 59~ % #BRYE & L C EpiSkin™, EpiDerm™., SkinEthic™5 X O epiCS® A3 HELE
TXHETIIELTET LN, 72720, [E# GHS MK A2 EET 5851, EpiSkin™ K& &
HRBRORBIEL LTho b b AHTH S Efim LTz,
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F 6. EAEMRWE Y

5 UN GHS VRM (in
femm ' | caseN | TEEPE L Govivo BtBR) |vitro B e | gars | PR
e B | raRsa | I
K45y 1A @ invivo JERMEWE
7 v & HER 79-08-3 AR 1A (3) 1A - 2N
ii 3ﬁ/u ;;‘k " 13319-75-0 B e 1A G3)1A - etk
7x /) =)V 108952 | 7=/ —/VH 1A (3) 1A - [ 4%
;z 5 E’Tt% v 79-36-7 R TAl 1A (3) 1A - L3S
X4y 1B/1C O in vivo JEREY
ii;‘: :; s 563-96-2 e 1B/IC (3) 1B/IC - 54
FLIE 598-82-3 A 1B/1C (3) 1B/I1C - 3L
TH )T IV 141-43-5 AT 1B (3) 1B/1C O REBAIE
e (14.4%) 7647-01-0 R 1B/1C (3) 1B/1C - EqN
in vivo FEFREEDE
L7 =2 F v 103-63-9 KA FHl NC (3)NC O ik
4;; ;//l_if _ 584-13-4 AR NC (3)NC ~ [ A
i/( ;?jﬁ:f )% 3446-89-7 KRAEBFH NC (3)NC 63
AR 143-07-7 Ak NC (3)NC - RS

W : CASRN=CAS 575 ; UNGHS = [ERlifelity (L 7ihod /3 LU RIZBET D ISR 27 40 (1) ; VRM

=N\ F— g VERERERRE  NC=IE &M

Lons ol mEiL, STEAEMNTHLEBEETH LTIV AEL., S HIEEMOMIK S B L O bFY
EOREIC &L 0 IS L, RISEH LW E 1L, ECVAM (2X% EpiSkin™ 311X EpiDerm™ DY F—3 5
VERBR G SN2 45, 725 TNT BpiSkin™ | EpiDerm™. SkinEthic™ 35100 epiCS® PO BHR 1T L 0 fRflk X
NI=T —=ZZHEASNWIERY T = a VERBRIVBEBRLZLOTH D, FICEHEDORWIRY , HilkESn T\ b{kE
YE OEARFOMBEIZB W TR EZ T o7z 38, ZOBRICHTz-> L, AJREZREBVUTOXI I YEEEDDHZ &
E L7 () VRM 12XV EE 723 FRIAT e 2 B R ROS O®BH (B 20X, FEEAME, 88 RaMER ) LR ke
FTAEEWE, ()N) F—a YRR THW BN IALEWE 2 R A WE.

(b PGS PARRIZEE STV DAWE, (i(v)VRM IZEB W THEMEO R WERDBE LN DWE. (v)invivo TOREHE
HEBRIEICRB W THEERBEENE SN IWE. DTSN TWEIWE, 72 5N (vil) FEF BRI X R0
DIRVE,
Barratt & (1998)I2 & 2L E 5 E 9,
SUN GHS O#fIX4y 1A, 1B BELW 1C (213, FEHEAELSR 1 I BELO W BNEREhET 5,
PRICEH L7 VRM 12K B invitro TOSETRNL, RBRIEOBHBE T2 F— g VE%RBRICB N T
EpiSkin™ 5 L O EpiDerm™ #BaiE (VRM) ICE VLD TH S,

SECVAM (T & 2 B2 Atk Br C1F DN AEROMIL, B MTT BT 2 B8 LIZMIEE21T > T/,
NYF— g VERBEOT —Z 1%, WU ERANTEZLOTH D,
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ANNEX 1 : Fentem et al (1998)YD /N 57— g o T 60 W&

Table 4. Test chemicals

Mo, Chemical C/NC EU risk phrase  UN packing group Pi=
Organic acids

1 Hexanoic acid C R34 11

29 635/35 Octanoic/decanoic (capric) acids (s R34 1y NPCH
36 2-Methvlbutyric acid C R34 11 =4
40 Octanoic (caprylic) acid [ R34 11 444
47 60/40 Octanoic/decanoic acids C R34 11 NPC
50 55/45 Octanoic/decanoic acids C R34 11 511
7 3. 3-Dithiodipropionic acid NC o
12 Dodecanoic (lauric) acid NC 44
26 Isostearic acid NC 433
34 70/30 Oleine/octanoic acid NC 378
38 10-Undecenoic acid NC 242
Organic bases

2 1.2-Diaminopropane C R33 1

15 Dimethyldipropylenetriamine C R35 1 NPC
38 Tallow amine C R35 1 NPC
55 I-{2-Aminoethyl)piperazine C R34 i

13 F-Methoxvpropvlamine C R34 11 6.67
17 Dimethylisopropyvlamine C R34 11 5.61
45 n-Hepiylamine s R34 1T 6.67
10 2 4-Xylidine (2.4-dimethylaniling) NC 1.44
33 Hydrogenated tallow amine NC 356
39 4-Amino-1,2 4-triazole NC 1]
Neutral organics

] Isopropanol NC 0.78
11 2-Phenylethanol (phenylethylalcohol) NC 092222
16 Methyl trimethylacetate NC o
19 Tetrachloroethvlene NC 567
22 n-Buryl propionate NC 1.08
27 Methyl palmitate NC 4.56
44 Benzyl acetone NC 1.21
31 Methyl laurate NC 389
=13 1.9-Decadiene NC o
Phenols

3 Carvacrol C R34 11 =4
23 2-tert-Butylphenol C R34 151 3.67
9 o-Methoxvphenol (Guaiacol) NC 238
30 4.4-Methvlene-bis-(2,6-di-re re-butylphenol ) NC (1]
49 Eugenol NC 292
Inorganic acids

4 Boron triffeoride dihvdrate C R35 I

28 Phosphorms tribromide C R35 1

32 Phosphorus pentachloride C R35 1

25 Sulfuric acid (10% wt) C R34/R35% L

37 Phosphoric acid C R34 1

43 Hydrochloric acid (14.4% wi) [ R34 1T

33 Sulfamic acid NC

Inorganic bases

18 Potassium hydroxide (10%, aq.) C R3/R35% 1111 NPC
42 2-Mercaptoethanol, MNa salt (43%, aq.) [ R34 11 NPC
21 Potassium hydroxide (3%, aq. ) NC 522
24 Sodium carbonate (50%, aqg.) NC 233
Inorganic salis

20 Tron (111) chloride C R34 1

52 Sodium bicarbonate NC 011
54 Sodium bisulfite NC 1.0
Electrophiles

3 Methacrolein [ R34 1T 411
14 Allyl bromide (s R34 1y 717
48 Glyeol bromoacetate (85%) s R34 1T 767
6 Phenethyl bromide NC 1}
il 2-Bromobutane NC 244
33 4 Methylthio )-benzaldehvde NC (k.3
39 2-Ethoxyethyl methacrylate NC 1.56
46 Cinnamaldehyde NC i
Soaps [surfactants

37 Sodium undecylenate (33%, aq.) NC 1.67
41 20080 Coconut/ palm soap NC 267
60 Sodium lauryl sulfate (2%, aq.) NC 678

*PII = primary irntation index (Baglev er ol 199 ECETOC, 1995); ¥NPC = not possible to calculate: £ = the animal data and other
supporting information are not sufficiently comprehensive to enable unequivocal classification as R34/11 & 111 or R35/1; however, it is
more probable that an R34/11 & 11T label is appropriate, and this is the classification which has been used in the analysis of the results
obtained in the validation study. The numbers are for the identification of individual chemicals (Barratt ef al., 1998).



ANNEX 2: Liebsch et al (200020 /N 57— 3 > Tl 24 WE

Table VIII: Comparison of predictions obtained with EpiDerm and EPISKIN for
the 24 chemicals tested blind in three laboratories, either in the
present study, or in the ECVAM skin corrosivity validation study

No. Chemical name In vive EPISKIN EpiDerm
1 d-Amine-1,2 4-triazole NC NC NC
2 EBenzylacetone NC NC NC
3 1,9-Decadiens M NO NC
& Dodecanoic (lauric) acid NC WG NC
§  Eugenol NG NG NC
6  Hydrogenated tallow amine NG NC NG
7 Isostearic acid NC NG NC
B Methyl 2,2-dimethylpropanoate NC NG ca
8  Sodium earbonate (509 ag.) NC NC W
10 Sodium lauryl sulphate (20% ag.) NC NC NC
11 Sulphamic acid NC Ca Ca
12 Tetrachloroethylene NC NG NC
13 Boron triflueride dihydrate C [ C
14 2-tert-Butylphenol C G c
16  1,2-Disminopropane C o C
16 Dimethyldipropylenetriamine C C C
17 Dimethylisopropylamine 8 C C
1& Glyeol bromoacetate (B5%) C C [
1% n-Heptylamine C NC= C
20  Methacrolein C C NCa
21 Octanoic {eaprylic) acid C C C
22 6040 Dctanoic/decanocic asids L H C c
23 Phosphorus tribromide C C C
24  Potassium hydroxide (10% ag.) C C C

Each classification represents six independent tests in the case of Epillerm and nine indepen-
dent fests in the cagse of EPISKIN, For clarity, in the few cases of conflicting resulis obiained
in repeated tesés or in different laboratories, the clossification shown represents the majority of
classifications obtained.

aMisclngsification.
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Table 2
OECD reference chemicals—phase 11

No. Chemical name CAS no. In vivo Remarks on data supporting classification/
class (C/NC) general comments
1 1.2-Diaminopropane TE-90-0 * Interaction with MTT was observed
2 Acrylic acid 79-10-7 * Published data with EpiDerm or EPISKIN model missing
(corrosive on EpiDerm after 3 min at ZEBET
unpublished experiment)
3 2-tert-Butylphenol HE8-18-6 C Borderline C/NC chemical, as judged from the proximity
of the chemical to the classification boundary (SAR analysis)
(Barratt et al., 1998). Interaction with MTT
4 Potassium hydroxide 1310-58-3 C C, but supporting data do not enable unequivocal
(1074 ag) classification as either R34 (11/111) or B 35 (1);
more probable to be R 34 (II/11) (Barratt et al., 1998)
5 Octanoic acid 124-07-02 C Borderline C/NC chemical, as judged from the
(caprylic acid) proximity of the chemical to the classification boundary
(SAR analysis) (Barratt et al., 1998)
3 Sulfuric acid (1004 wi.) 7664-93-9 C According to the classification mentioned in OECD
Guideline 431, the chemical is classified as corrosive
According to Annex | of the Directive 67/548/EEC in
range of concentration 5-15% the chemical is classified as irritant
7 4-Amino-1.2.4-trazole 584-13-4 NC MNon-irritant
8 Eugenol 07-53-0 NC Borderline NC/C chemical, as judged from the proximity
of the chemical to the classification boundary
(SAR analysis) (Barratt et al., 1998)
Interaction with MTT
9 Phenethyl bromide 103-63-9 NC Interaction with MTT
10 Tetrachloroethylene 127-18-4 NC Classified as C in one of three EPISKIN laboratories
in the validation study (Fentem et al., 1998)
Very high scores for irritation in vivo in rabbits (ECETOC, 1995)
11 Isostearic acid 30399-84-9 NC MNon-irritant
12 4-(Methylthio)- 3446-89-7 NC Interaction with MTT
benzaldehyde

C*—severely corrosive; C—corrosive; NC—non-corrosive.

ANNEX 4:0ECDTG431 (2004)> > % FRYE

Table 1: Referen

hemical

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)"®F |5 —
7% A-1. EpiDerm™ o J& M4 D 1|1

RV G

Epilierm with entire set of chemicals (80 chemicals tested over 3 rums, ie. 240
classifications
n }eTm
In vive S e
Categories Snm
In vive Cat. <4 - 3
JEN
In vive Cat. Ly o 83
1BC
Inm vive Cat. 3 82 ey
N
Snm 75 32 40
| Columtons s cisgries

Within Corrosive: Checking the mizclassifications over the 3 categories:
Cat. 1A Versos Cat. 1BC Accaracy (Pred C) &y OwerClass 1BC as 1A S 0werClassNC as % OvwerClass NC as
1BC !
Sensittvity for 1A | P1GT T0.41% 41.04% 1341% 2.70%
%
Sensttivity for 1BC | 3B.04
%
Aceuracy 6744 % UnderClass 14 as 1BC % nnderClass 1A as % UnderClass 1BC
% NC asNC
Correctly Classified B.33% 0.00%: 0.00%
| Cat.1A oLaTH%
CatlBC B.06% b of OverClass ¥ of UnderClass
Cat. Corr. Versas Cat. Non Cat. NC T3.8T% 28.33% 1.25%
Corr
Sensitivity for Corr. | 100.00
ey e Fentem’s criteria According to Fentem, test are UNACCEPTABLE if ..
Sensitivity for Mem- | 73.27 Sp0verClass NC as | % OverClass 1BC as L% OverClass NC as If OmerClass 1BC as 1A=50°
Com. % Corr. Comr=50%
Accuracy grm 26.13% 41.94%
%
Y UnderClass 1BC as | % UnderClass 1A as | If % UnderClass. 1BC as I UnderClazs. 14 as WiC=30%
NC NC HNCz=30%
0.00% 0.00%
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# A-2. EpiSkin™ o & & MEAT 4 0TI

In vive
categories

EpiSkin with entire set of chemicals (30 chemicals tested over 3 runs, i.e. 240

clazsifications)
Test method: EpiSkin

Classified as  Classified as  Classified as
Cat. 1A

Cat. 1BC Cat. NC

I wive Cat. 34
1A
I wive Cat. E T 1 03
1BC
In vive Cat. ] 13 88 111
NC
Snm 50 100 Ll 240
Within Corrosive: Checldng the misclassifications over the 3 categories:
Cat. 14 Versus 1BC Accoracy (Pred. C) &3 OwerClass 1BC as 1A bpOwerClassNC as % OverClass NC as
1BC 14
Sensitiviry for 14 [ 833 875N 2151% 0.7r% 0.00%
%
Sensitrvity for 1BC § 780
k)
Accuracy Ta3 % UnderClass 1A as 1BC % oaderClass 1A a3 % UnderClass 1BC as
b N i
Correctly Class 15.67% 0.00% 215%
Carla 83.33%
Cat1BC 76.34% % of OverClass % of UnderClass
Cat. Corr. Versas Cat. Non Cat. NC 70.28% 17.92% 333%
Corr
Sensitivity for Corr. § 98.45
o Fentem’s criferia According fo Fentem, tests are UNACCEPTABLE if._.
Sensitivity for Nen | 7928 YOverClass NC as | ®%eOverClass 1BC as If % OwerClass NC as If OverClass 1BC as 1A=30%
Com. ) Corr. 14 Com=50%
Accuracy 2058 20.72% 21.51%
%
YUnderClass 1BC as | % UnderClass 1A as If % UnderClass. 1BC as If UnderClass. 14 as NC=30°
NC NC NC=30%
115% 0.007%




%% A-3. SkinEthic™ o g A& A7 45 D R4

SlanEthic with emtire et of chemicals (80 chemicals tested over 3 mns, i.e. 240
clazsifications
metl iy
In vive fied Fied Fied
catezoriss : Sum
In viwe Cat. i § o B
1A
In vive Cat. 43 43 7 93
1BC
I vive Cat. 3 27 51 111
NC
Sum 77 75 &8 140
S Calal micas categois:
Within Corrozive: Checkmg the misclassifications over the 3 catezories:
Cat. 1A Versns Cat. 1BC Accuracy (Pred. C) % OverClass IBC as 14 %WOwerClass NC as % OverClass NC as
1BC 14
Sensitivity for 1A | 86.11 64.58% 45.24% 1232% 2.70%
)
Sensitivity for IBC | 30.00
¥
Accuracy 60.66 % UnderClass 1A as 1BC % underClass 1A as % UnderClass 1BC as
Y 1
Correctly Class 13.80% 0.00% 7.53%
CatlA 26.11%
Cat1BC 46.24% ¥ of OverClass & of UnderClass
Corr. Versus Non Corr Cat. KC 30.42% 3.00%
Sensitivity far C 24357
S Fentem’s criteria According to Fentem, tests are UNACCEPTABLE if .
Sensitivity for Naon GyOverClass NC as | ®90verClass 1BC as I % OwverClass NC as If Owerllass 1BC as 1A=50%
Corr Corr. 14 Camz50%
Accuracy 17.03% 46.24%
W UnderClass 1BC as | Y UnderClass 14 as | If % UnderClass. 1BC as I UnderClaszs. 14 as WC=30%
NC NC NCz=30%
7.53% 0.00%
# A-4. EpiCS™M A HE o T
epiCS with entire set of chemicals
I vive categories ’ : Sum
22 2 0 24
In vive Cat. 1A
23 20 4 6l
In vive Cat. 1BC
0 21 53 74
In vive Cat. NC
Sum 50 52 57 159

Within 1A Vs. 1BC Calculations over the 3 chemicals categories:

Sensitivity for 1A 91.67% Checking the misclassifications over the 3 categories:
Specificity Accuracy (Pred. C) % QverClass 1BC as 1A %OverClassNC as 1BC % OverClass NC as 1A
= Sensitivity for 1BC 50.88% 65.41% 45,90% 28.38% 0.00%
Accuracy 62.96% % UnderClass 1BC as
% UnderClass 1A as 1BC % underClass 1Aas NC NC

Corr. Vs. Non Corr Correctly Class 8.33% 0.00% 6.56%
Sensitivity for Corr 95.29% Cat.1A 91.67%

Cat.1BC 47.54% | % of OverClass % of UnderClass
Sp for Coor
- 5a for Non Corr 71.62% Cat. NC 71.62% 30.82% 3.77%

Accuracy 84.28%







OECD/OCDE 431

Adopted:
29 July 2016

OECD GUIDELINE FOR THE TESTING OF CHEMICALS

In vitro skin corrosion: reconstructed human epidermis (RHE) test method

INTRODUCTION

I. Skin corrosion refers to the production of irreversible damage to the skin manifested as visible
necrosis through the epidermis and into the dermis, following the application of a test chemical [as defined
by the United Nations (UN) Globally Harmonized System of Classification and Labelling of Chemicals
(GHS)] (1). This updated Test Guideline 431 provides an in vitro procedure allowing the identification of
non-corrosive and corrosive substances and mixtures in accordance with UN GHS (1). It also allows a
partial sub-categorisation of corrosives.

2. The assessment of skin corrosion potential of chemicals has typically involved the use of
laboratory animals (OECD Test Guideline 404 (TG 404); originally adopted in 1981 and revised in 1992,
2002 and 2015) (2). In addition to the present TG 431, two other in vitro test methods for testing corrosion
potential of chemicals have been validated and adopted as OECD Test Guidelines 430 (3) and 435 (4).
Furthermore the in vitro OECD TG 439 (5) has been adopted for testing skin irritation potential. A
document on Integrated Approaches to Testing and Assessment (IATA) for Skin Corrosion and Irritation
describes several modules which group information sources and analysis tools, and provides guidance on
(1) how to integrate and use existing testing and non-testing data for the assessment of skin irritation and
skin corrosion potentials of chemicals and (ii) proposes an approach when further testing is needed (6).

3. This Test Guideline addresses the human health endpoint skin corrosion. It makes use of
reconstructed human epidermis (RhE) (obtained from human derived non-transformed epidermal
keratinocytes) which closely mimics the histological, morphological, biochemical and physiological
properties of the upper parts of the human skin, i.e. the epidermis. This Test Guideline was originally
adopted in 2004 and updated in 2013 to include additional test methods using the RhE modelsand the
possibility to use the methods to support the sub-categorisation of corrosive chemicals, and updated in
2015 to refer to the IATA guidance document and introduce the use of an alternative procedure to measure
viability.

4. Four validated test methods using commercially available RhE models are included in this Test
Guideline. Prevalidation studies (7), followed by a formal validation study for assessing skin corrosion (8)
(9) (10) have been conducted (11) (12) for two of these commercially available test methods, EpiSkin™
Standard Model (SM) and EpiDerm™ Skin Corrosivity Test (SCT) (EPI-200) (referred to in the following
text as the Validated Reference Methods — VRMSs). The outcome of these studies led to the
recommendation that the two VRMs mentioned above could be used for regulatory purposes for
distinguishing corrosive (C) from non-corrosive (NC) substances, and that the EpiSkin™ could moreover

1
© OECD, (2016)

You are free to wuse this material subject to the terms and conditions available at
http://www.oecd.org/termsandconditions/.

This Guideline was adopted by the OECD Council by written procedure on 29 July 2016 [C(2016)103].
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be used to support sub-categorisation of corrosive substances (13) (14) (15). Two other commercially
available in vitro skin corrosion RhE test methods have shown similar results to the EpiDerm™ VRM
according to PS-based validation (16) (17) (18). These are the SkinEthic™ RHE' and epiCS® (previously
named EST-1000) that can also be used for regulatory purposes for distinguishing corrosive from non-
corrosive substances (19) (20). Post validation studies performed by the RhE model producers in the years
2012 to 2014 with a refined protocol correcting interferences of unspecific MTT reduction by the test
chemicals improved the performance of both discrimination of C/NC as well as supporting sub-
categorisation of corrosives (21) (22). Further statistical analyses of the post-validation data generated with
EpiDerm™ SCT, SkinEthic™ RHE and EpiCS® have been performed to identify alternative predictions
models that improved the predictive capacity for sub-categorisation (23).

5. Before a proposed similar or modified in vitro RhE test method for skin corrosion other than the
VRMs can be used for regulatory purposes, its reliability, relevance (accuracy), and limitations for its
proposed use should be determined to ensure its similarity to the VRMs, in accordance with the
requirements of the Performance Standards (PS) (24) set out in accordance with the principles of Guidance
Document No.34 (25). The Mutual Acceptance of Data will only be guaranteed after any proposed new or
updated test method following the PS have been reviewed and included in this Test Guideline. The test
methods included in this Test Guideline can be used to address countries’ requirements for test results on
in vitro test method for skin corrosion, while benefiting from the Mutual Acceptance of Data.

DEFINITIONS
6. Definitions used are provided in Annex 1.
INITIAL CONSIDERATIONS

7. This Test Guideline allows the identification of non-corrosive and corrosive substances and
mixtures in accordance with the UN GHS (1). This Test Guideline further supports the sub-categorisation
of corrosive substances and mixtures into optional Sub-category 1A, in accordance with the UN GHS (1),
as well as a combination of Sub-categories 1B and 1C (21) (22) (23). A limitation of this Test Guideline is
that it does not allow discriminating between skin corrosive Sub-category 1B and Sub-category 1C in
accordance with the UN GHS (1) due to the limited set of well-known in vivo corrosive Sub-category 1C
chemicals. EpiSkin™, EpiDerm™ SCT, SkinEthic™ RHE and epiCS® test methods are able to
sub-categorise (i.e. 1A versus 1B-and-1C versus NC)

8. A wide range of chemicals representing mainly individual substances has been tested in the
validation supporting the test methods included in this Test Guideline when they are used for identification
of non-corrosives and corrosives; the empirical database of the validation study amounted to 60 chemicals
covering a wide range of chemical classes (8) (9) (10). Testing to demonstrate sensitivity, specificity,
accuracy and within-laboratory-reproducibility of the assay for sub-categorisation was performed by the
test method developers and results were reviewed by the OECD (21) (22) (23). On the basis of the overall
data available, the Test Guideline is applicable to a wide range of chemical classes and physical states
including liquids, semi-solids, solids and waxes. The liquids may be aqueous or non-aqueous; solids may
be soluble or insoluble in water. Whenever possible, solids should be ground to a fine powder before
application; no other prior treatment of the sample is required. In cases where evidence can be
demonstrated on the non-applicability of test methods included in the Test Guideline to a specific category
of test chemicals, these test methods should not be used for that specific category of test chemicals. In

' The abbreviation RhE (=Reconstructed human Epidermis) is used for all models based on RhE technology. The
abbreviation RHE as used in conjunction with the SkinEthic™ model means the same, but, as part of the name of
this specific test method as marketed, is spelled all in capitals.

2
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addition, this Test Guideline is assumed to be applicable to mixtures as an extension of its applicability to
substances. However, due to the fact that mixtures cover a wide spectrum of categories and composition,
and that only limited information is currently available on the testing of mixtures, in cases where evidence
can be demonstrated on the non-applicability of the Test Guideline to a specific category of mixtures
(e.g. following a strategy as proposed in (26)), the Test Guideline should not be used for that specific
category of mixtures. Before use of the test guideline on a mixture for generating data for an intended
regulatory purpose, it should be considered whether, and if so why, it may provide adequate results for that
purpose. Such considerations are not needed, when there is a regulatory requirement for testing of the
mixture. Gases and aerosols have not been assessed yet in validation studies (8) (9) (10). While it is
conceivable that these can be tested using RhE technology, the current Test Guideline does not allow
testing of gases and aerosols.

9. Test chemicals absorbing light in the same range as MTT formazan and test chemicals able to
directly reduce the vital dye MTT (to MTT formazan) may interfere with the tissue viability measurements
and need the use of adapted controls for corrections. The type of adapted controls that may be required will
vary depending on the type of interference produced by the test chemical and the procedure used to
measure MTT formazan (see paragraphs 25-31).

10. While this Test Guideline does not provide adequate information on skin irritation, it should be
noted that OECD TG 439 specifically addresses the health effect skin irritation in vitro and is based on the
same RhE test system, though using another protocol (5). For a full evaluation of local skin effects after a
single dermal exposure, the Guidance Document No. 203 on Integrated Approaches for Testing
Assessment should be consulted (6). This IATA approach includes the conduct of in vitro tests for skin
corrosion (such as described in this Test Guideline) and skin irritation before considering testing in living
animals. It is recognized that the use of human skin is subject to national and international ethical
considerations and conditions.

PRINCIPLE OF THE TEST

11. The test chemical is applied topically to a three-dimensional RhE model, comprised of non-
transformed, human-derived epidermal keratinocytes, which have been cultured to form a multi-layered,
highly differentiated model of the human epidermis. It consists of organized basal, spinous and granular
layers, and a multi-layered stratum corneum containing intercellular lamellar lipid layers representing main
lipid classes analogous to those found in vivo.

12. The RhE test method is based on the premise that corrosive chemicals are able to penetrate the
stratum corneum by diffusion or erosion, and are cytotoxic to the cells in the underlying layers. Cell
viability is measured by enzymatic conversion of the vital dye MTT [3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide, Thiazolyl blue tetrazolium bromide; CAS number 298-93-1], into a blue
formazan salt that is quantitatively measured after extraction from tissues (27). Corrosive chemicals are
identified by their ability to decrease cell viability below defined threshold levels (see paragraphs 35 and
36). The RhE-based skin corrosion test methods have shown to be predictive of in vivo skin corrosion
effects assessed in rabbits according to the OECD guideline 404 (2).
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DEMONSTRATION OF PROFICIENCY

13. Prior to routine use of any of the four validated RhE test methods that adhere to this Test
Guideline, laboratories should demonstrate technical proficiency by correctly classifying the twelve
Proficiency Substances listed in Table 1. In case of the use of a method for sub-classification, also the
correct sub-categorisation should be demonstrated. In situations where a listed substance is unavailable or
where justifiable, another substance for which adequate in vivo and in vitro reference data are available
may be used (e.g. from the list of reference chemicals (24)) provided that the same selection criteria as
described in Table 1 is applied.
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Table 1: List of Proficiency Substances’

431

UN GHS MTT Physical
Cat. Based VRM Reducer® State
Substance CASRN Chemical Class’ . Cat. Based on
on In Vivo . 4
3 In Vitro results
results
Sub-category 1A In Vivo Corrosives
Bromoacetic acid 79-08-3 Organic acid 1A 3) 1A -- S
Boron trifluoride .
dihydrate 13319-75-0 Inorganic acid 1A 3 1A -- L
Phenol 108-95-2 Phenol 1A 3) 1A -- S
Dichloroacetyl .
chloride 79-36-7 Electrophile 1A 3) 1A -- L
Combination of sub-categories 1B-and-1C In Vivo Corrosives
Glyoxylic acid 563-96-2 Organic acid 1B-and-1C | (3) 1B-and-1C - S
monohydrate
Lactic acid 598-82-3 Organic acid 1B-and-1C (3) 1B-and-1C -- L
Ethanolamine 141-43-5 Organic base 1B (3) 1B-and-1C Y Viscous
Hydrochloric acid 7647-01-0 Inorganic acid | 1B-and-1C | (3) 1B-and-1C - L
(14.4%)
In Vivo Non Corrosives
Phenethyl bromide 103-63-9 Electrophile NC (3)NC Y L
4-Amino-1,2,4- 584-13-4 Organic base NC (3) NC . S
triazole
4-(methylthio)- .
benzaldehyde 3446-89-7 Electrophile NC (3)NC Y L
Lauric acid 143-07-7 Organic acid NC (3)NC -- S

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; UN GHS = United Nations Globally Harmonized System
(1); VRM = Validated Reference Method; NC = Not Corrosive

'The proficiency substances, sorted first by corrosives versus non-corrosives, then by corrosive sub-category and then by chemical
class, were selected from the substances used in the ECVAM validation studies of EpiSkin™ and EpiDerm™ (8) (9) (10) and from
post-validation studies based on data provided by EpiSkin™ (22), EpiDerm™, SkinEthic™ and epiCS® developers (23). Unless
otherwise indicated, the substances were tested at the purity level obtained when purchased from a commercial source (8) (10).
The selection includes, to the extent possible, substances that: (i) are representative of the range of corrosivity responses (e.g. non-
corrosives; weak to strong corrosives) that the VRMs are capable of measuring or predicting; (ii) are representative of the chemical
classes used in the validation studies; (iii) have chemical structures that are well-defined; (iv) induce reproducible results in the
VRM; (v) induce definitive results in the in vivo reference test method; (vi) are commercially available; and (vii) are not associated
with prohibitive disposal costs.

2Chemical class assigned by Barratt ef al. (8).

3The corresponding UN Packing groups are I, IT and III, respectively, for the UN GHS 1A, 1B and 1C.

“The VRM in vitro predictions reported in this table were obtained with the EpiSkin™ and the EpiDerm™ test methods (VRMs)
during post-validation testing performed by the test method developers.

SThe viability values obtained in the ECVAM Skin Corrosion Validation Studies were not corrected for direct MTT reduction
(killed controls were not performed in the validation studies). However, the post-validation data generated by the test method
developers that are presented in this table were acquired with adapted controls (23).

14. As part of the proficiency exercise, it is recommended that the user verifies the barrier properties

of the tissues after receipt as specified by the RhE model manufacturer. This is particularly important if

tissues are shipped over long distance/time periods. Once a test method has been successfully established
5
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and proficiency in its use has been demonstrated, such verification will not be necessary on a routine basis.
However, when using a test method routinely, it is recommended to continue to assess the barrier
properties in regular intervals.

PROCEDURE

15. The following is a generic description of the components and procedures of the RhE test methods
for skin corrosion assessment covered by this Test Guideline. The RhE models endorsed as scientifically
valid for use within this Test Guideline, i.e. the EpiSkin™ (SM), EpiDerm™ (EPI-200), SkinEthic™ RHE
and epiCS"™ models (16) (17) (19) (28) (29) (30) (31) (32) (33), can be obtained from commercial sources.
Standard Operating Procedures (SOPs) for these four RhE models are available (34) (35) (36) (37), and
their main test method components are summarised in Annex 2. It is recommended that the relevant SOP
be consulted when implementing and using one of these methods in the laboratory. Testing with the four
RhAE test methods covered by this Test Guideline should comply with the following:

RHE TEST METHOD COMPONENTS
General Conditions

16. Non-transformed human keratinocytes should be used to reconstruct the epithelium. Multiple
layers of viable epithelial cells (basal layer, stratum spinosum, stratum granulosum) should be present
under a functional stratum corneum. The stratum corneum should be multi-layered containing the essential
lipid profile to produce a functional barrier with robustness to resist rapid penetration of cytotoxic
benchmark chemicals, e.g. sodium dodecyl sulphate (SDS) or Triton X-100. The barrier function should be
demonstrated and may be assessed either by determination of the concentration at which a benchmark
chemical reduces the viability of the tissues by 50% (ICs) after a fixed exposure time, or by determination
of the exposure time required to reduce cell viability by 50% (ETs,) upon application of the benchmark
chemical at a specified, fixed concentration (see paragraph 18). The containment properties of the RhE
model should prevent the passage of material around the stratum corneum to the viable tissue, which
would lead to poor modelling of skin exposure. The RhE model should be free of contamination by
bacteria, viruses, mycoplasma, or fungi.

Functional Conditions
Viability

17. The assay used for quantifying tissue viability is the MTT-assay (27). The viable cells of the RhE
tissue construct reduce the vital dye MTT into a blue MTT formazan precipitate, which is then extracted
from the tissue using isopropanol (or a similar solvent). The OD of the extraction solvent alone should be
sufficiently small, i.e., OD < 0.1. The extracted MTT formazan may be quantified using either a standard
absorbance (OD) measurement or an HPLC/UPLC-spectrophotometry procedure (38). The RhE model
users should ensure that each batch of the RhE model used meets defined criteria for the negative control.
An acceptability range (upper and lower limit) for the negative control OD values should be established by
the RhE model developer/supplier. Acceptability ranges for the negative control OD values for the four
validated RhE test methods included in this Test Guideline are given in Table 2. An HPLC/UPLC-
Spectrophotometry user should use the negative control OD ranges provided in Table 2 as the acceptance
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criterion for the negative control. It should be documented that the tissues treated with negative control are
stable in culture (provide similar OD measurements) for the duration of the exposure period.

Table 2: Acceptability ranges for negative control OD values to control batch quality

Lower acceptance limit Upper acceptance limit
EpiSkin™ (SM) >0.6 <15
EpiDerm™ SCT (EPI-200) >0.8 <2.8
SkinEthic™ RHE >0.8 <3.0
epiCS” >0.8 <28
Barrier function
18. The stratum corneum and its lipid composition should be sufficient to resist the rapid penetration

of certain cytotoxic benchmark chemicals (e.g. SDS or Triton X-100), as estimated by ICsy or ETso (Table
3). The barrier function of each batch of the RhE model used should be demonstrated by the RhE model
developer/vendor upon supply of the tissues to the end user (see paragraph 21).

Morphology

19. Histological examination of the RhE model should be performed demonstrating multi-layered
human epidermis-like structure containing stratum basale, stratum spinosum, stratum granulosum and
stratum corneum and exhibits lipid profile similar to lipid profile of human epidermis. Histological
examination of each batch of the RhE model used demonstrating appropriate morphology of the tissues
should be provided by the RhE model developer/vendor upon supply of the tissues to the end user (see
paragraph 21).

Reproducibility

20. Test method users should demonstrate reproducibility of the test methods over time with the
positive and negative controls. Furthermore, the test method should only be used if the RhE model
developer/supplier provides data demonstrating reproducibility over time with corrosive and non-corrosive
chemicals from e.g. the list of Proficiency Substances (Table 1). In case of the use of a test method for sub-
categorisation, the reproducibility with respect to sub-categorisation should also be demonstrated.

Quality control (QC)

21. The RhE model should only be used if the developer/supplier demonstrates that each batch of the
RhE model used meets defined production release criteria, among which those for viability (paragraph 17),
barrier function (paragraph 18) and morphology (paragraph 19) are the most relevant. These data are
provided to the test method users, so that they are able to include this information in the test report. Only
results produced with QC accepted tissue batches can be accepted for reliable prediction of corrosive
classification. An acceptability range (upper and lower limit) for the ICs, or the ETs is established by the
RhE model developer/supplier. The acceptability ranges for the four validated test methods are given in
Table 3.

Table 3: QC batch release criteria

Lower acceptance limit Upper acceptance limit
EpiSkin™ (SM) ICso = 1.0 mg/mL ICso = 3.0 mg/mL
7
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(18 hours treatment with
SDS)(33)

EpiDerm™ SCT (EPI-200) ETs0=4.0 hours ETso = 8.7 hours
(1% Triton X-100)(34)

SkinEthic™ RHE ETs = 4.0 hours ETs, = 10.0 hours
(1% Triton X-100)(35)

epiCS®(1% Triton X-100)(36) ETso = 2.0 hours ETso = 7.0 hours

Application of the Test Chemical and Control Substances

22. At least two tissue replicates should be used for each test chemical and controls for each exposure
time. For liquid as well as solid chemicals, sufficient amount of test chemical should be applied to
uniformly cover the epidermis surface while avoiding an infinite dose, i.e. a minimum of 70 pL/cm* or 30
mg/cm’ should be used. Depending on the methods, the epidermis surface should be moistened with
deionized or distilled water before application of solid chemicals, to improve contact between the test
chemical and the epidermis surface (34) (35) (36) (37). Whenever possible, solids should be tested as a fine
powder. The application method should be appropriate for the test chemical (see e.g. references (34-37).
At the end of the exposure period, the test chemical should be carefully washed from the epidermis with an
aqueous buffer, or 0.9% NaCl. Depending on which of the four validated RhE test methods is used, two or
three exposure periods are used per test chemical (for all four valid RhE models: 3 min and 1 hour; for
EpiSkin™ an additional exposure time of 4 hours). Depending on the RhE test method used and the
exposure period assessed, the incubation temperature during exposure may vary between room temperature
and 37°C.

23. Concurrent negative and positive controls (PC) should be used in each run to demonstrate that
viability (with negative controls), barrier function and resulting tissue sensitivity (with the PC) of the
tissues are within a defined historical acceptance range. The suggested PC chemicals are glacial acetic acid
or 8N KOH depending upon the RhE model used. It should be noted that 8N KOH is a direct MTT reducer
that might require adapted controls as described in paragraphs 25 and 26. The suggested negative controls
are 0.9% (w/v) NaCl or water.

Cell Viability Measurements

24, The MTT assay, which is a quantitative assay, should be used to measure cell viability under this
Test Guideline (27). The tissue sample is placed in MTT solution of appropriate concentration (0.3 or
1 mg/mL) for 3 hours. The precipitated blue formazan product is then extracted from the tissue using a
solvent (e.g. isopropanol, acidic isopropanol), and the concentration of formazan is measured by
determining the OD at 570 nm using a filter band pass of maximum + 30 nm, or by an HPLC/UPLC-
spectrophotometry procedure (see paragraphs 30 and 31) (38).

25. Test chemicals may interfere with the MTT assay, either by direct reduction of the MTT into blue
formazan, and/or by colour interference if the test chemical absorbs, naturally or due to treatment
procedures, in the same OD range of formazan (570 £ 30 nm, mainly blue and purple chemicals).
Additional controls should be used to detect and correct for a potential interference from these test
chemicals such as the non-specific MTT reduction (NSMTT) control and the non-specific colour (NSC)
control (see paragraphs 26 to 30). This is especially important when a specific test chemical is not
completely removed from the tissue by rinsing or when it penetrates the epidermis, and is therefore present
in the tissues when the MTT viability test is performed. Detailed description of how to correct direct MTT

8
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reduction and interferences by colouring agents is available in the SOPs for the test methods (34) (35) (36)
37).

26. To identify direct MTT reducers, each test chemical should be added to freshly prepared MTT
medium (34) (35) (36) (37). If the MTT mixture containing the test chemical turns blue/purple, the test
chemical is presumed to directly reduce the MTT, and further functional check on non-viable epidermis
should be performed, independently of using the standard absorbance (OD) measurement or an
HPLC/UPLC-spectrophotometry procedure. This additional functional check employs killed tissues that
possess only residual metabolic activity but absorb the test chemical in similar amount as viable tissues.
Each MTT reducing chemical is applied on at least two killed tissue replicates per exposure time, which
undergo the whole skin corrosion test. The true tissue viability is then calculated as the percent tissue
viability obtained with living tissues exposed to the MTT reducer minus the percent non-specific MTT
reduction obtained with the killed tissues exposed to the same MTT reducer, calculated relative to the
negative control run concurrently to the test being corrected (%oNSMTT).

27. To identify potential interference by coloured test chemicals or test chemicals that become
coloured when in contact with water or isopropanol and decide on the need for additional controls, spectral
analysis of the test chemical in water (environment during exposure) and/or isopropanol (extracting
solution) should be performed. If the test chemical in water and/or isopropanol absorbs light in the range of
570 +30 nm, further colorant controls should be performed or, alternatively, an HPLC/UPLC-
spectrophotometry procedure should be used in which case these controls are not required (see paragraphs
30 and 31). When performing the standard absorbance (OD) measurement, each interfering coloured test
chemical is applied on at least two viable tissue replicates per exposure time, which undergo the entire skin
corrosion test but are incubated with medium instead of MTT solution during the MTT incubation step to
generate a non-specific colour (NSCjying) control. The NSCjiine control needs to be performed concurrently
per exposure time per coloured test chemical (in each run) due to the inherent biological variability of
living tissues. The true tissue viability is then calculated as the percent tissue viability obtained with living
tissues exposed to the interfering test chemical and incubated with MTT solution minus the percent non-
specific colour obtained with living tissues exposed to the interfering test chemical and incubated with
medium without MTT, run concurrently to the test being corrected (%NSCiiying).

28. Test chemicals that are identified as producing both direct MTT reduction (see paragraph 26) and
colour interference (see paragraph 27) will also require a third set of controls, apart from the NSMTT and
NSCiiving controls described in the previous paragraphs, when performing the standard absorbance (OD)
measurement. This is usually the case with darkly coloured test chemicals interfering with the MTT assay
(e.g., blue, purple, black) because their intrinsic colour impedes the assessment of their capacity to directly
reduce MTT as described in paragraph 26. These test chemicals may bind to both living and killed tissues
and therefore the NSMTT control may not only correct for potential direct MTT reduction by the test
chemical, but also for colour interference arising from the binding of the test chemical to killed tissues.
This could lead to a double correction for colour interference since the NSCjiing control already corrects for
colour interference arising from the binding of the test chemical to living tissues. To avoid a possible
double correction for colour interference, a third control for non-specific colour in killed tissues (NSCyjeq)
needs to be performed. In this additional control, the test chemical is applied on at least two killed tissue
replicates per exposure time, which undergo the entire testing procedure but are incubated with medium
instead of MTT solution during the MTT incubation step. A single NSCyyq control is sufficient per test
chemical regardless of the number of independent tests/runs performed, but should be performed
concurrently to the NSMTT control and, where possible, with the same tissue batch. The true tissue
viability is then calculated as the percent tissue viability obtained with living tissues exposed to the test
chemical minus %NSMTT minus %NSCiyine plus the percent non-specific colour obtained with killed
tissues exposed to the interfering test chemical and incubated with medium without MTT, calculated
relative to the negative control run concurrently to the test being corrected (%NSCiipeq)-
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29. It is important to note that non-specific MTT reduction and non-specific colour interferences may
increase the readoutsof the tissue extract above the linearity range of the spectrophotometer. On this basis,
each laboratory should determine the linearity range of their spectrophotometer with MTT formazan (CAS
# 57360-69-7) from a commercial source before initiating the testing of test chemicals for regulatory
purposes. In particular, the standard absorbance (OD) measurement using a spectrophotometer is
appropriate to assess direct MTT-reducers and colour interfering test chemicals when the ODs of the tissue
extracts obtained with the test chemical without any correction for direct MTT reduction and/or colour
interference are within the linear range of the spectrophotometer or when the uncorrected percent viability
obtained with the test chemical already defined it as a corrosive (see paragraphs 35 and 36). Nevertheless,
results for test chemicals producing %NSMTT and/or %NSCiiing = 50% of the negative control should be
taken with caution.

30. For coloured test chemicals which are not compatible with the standard absorbance (OD)
measurement due to too strong interference with the MTT assay, the alternative HPLC/UPLC-
spectrophotometry procedure to measure MTT formazan may be employed (see paragraph 31) (37). The
HPLC/UPLC-spectrophotometry system allows for the separation of the MTT formazan from the test
chemical before its quantification (38). For this reason, NSCjing 0 NSCiiieq controls are never required
when using HPLC/UPLC-spectrophotometry, independently of the chemical being tested. NSMTT
controls should nevertheless be used if the test chemical is suspected to directly reduce MTT or has a
colour that impedes the assessment of the capacity to directly reduce MTT (as described in paragraph 26).
When using HPLC/UPLC-spectrophotometry to measure MTT formazan, the percent tissue viability is
calculated as percent MTT formazan peak area obtained with living tissues exposed to the test chemical
relative to the MTT formazan peak obtained with the concurrent negative control. For test chemicals able
to directly reduce MTT, true tissue viability is calculated as the percent tissue viability obtained with living
tissues exposed to the test chemical minus %NSMTT. Finally, it should be noted that direct MTT-reducers
that may also be colour interfering, which are retained in the tissues after treatment and reduce MTT so
strongly that they lead to ODs (using standard OD measurement) or peak areas (using UPLC/HPLC-
spectrophotometry) of the tested tissue extracts that fall outside of the linearity range of the
spectrophotometer cannot be assessed, although these are expected to occur in only very rare situations.

31. HPLC/UPLC-spectrophotometry may be used also with all types of test chemicals (coloured,
non-coloured, MTT-reducers and non-MTT reducers) for measurement of MTT formazan (38). Due to the
diversity of HPLC/UPLC-spectrophotometry systems, qualification of the HPLC/UPLC-
spectrophotometry system should be demonstrated before its use to quantify MTT formazan from tissue
extracts by meeting the acceptance criteria for a set of standard qualification parameters based on those
described in the U.S. Food and Drug Administration guidance for industry on bio-analytical method
validation (38) (39). These key parameters and their acceptance criteria are shown in Annex 4. Once the
acceptance criteria defined in Annex 4 have been met, the HPLC/UPLC-spectrophotometry system is
considered qualified and ready to measure MTT formazan under the experimental conditions described in
this Test Guideline.

Acceptability Criteria

32. For each test method using valid RhE models, tissues treated with the negative control should
exhibit OD reflecting the quality of the tissues as described in table 2 and should not be below historically
established boundaries. Tissues treated with the PC, i.e. glacial acetic acid or 8N KOH, should reflect the
ability of the tissues to respond to a corrosive chemical under the conditions of the test method (see Annex
2). The variability between tissue replicates of test chemical and/or control substances should fall within
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the accepted limits for each valid RhE model requirements (see Annex 2) (e.g. the difference of viability
between the two tissue replicates should not exceed 30%). If either the negative control or PC included in a
run fall out of the accepted ranges, the run is considered as not qualified and should be repeated. If the
variability of test chemicals falls outside of the defined range, its testing should be repeated.

Interpretation of Results and Prediction Model

33. The OD values obtained for each test chemical should be used to calculate percentage of viability
relative to the negative control, which is set at 100%. In case HPLC/UPLC-spectrophotometry is used, the
percent tissue viability is calculated as percent MTT formazan peak area obtained with living tissues
exposed to the test chemical relative to the MTT formazan peak obtained with the concurrent negative
control. The cut-off percentage cell viability values distinguishing corrosive from non-corrosive test
chemical (or discriminating between different corrosive sub-categories) are defined below in paragraphs 35
and 36 for each of the test methods covered by this Test Guideline and should be used for interpreting the
results.

34, A single testing run composed of at least two tissue replicates should be sufficient for a test
chemical when the resulting classification is unequivocal. However, in cases of borderline results, such as
non-concordant replicate measurements, a second run may be considered, as well as a third one in case of
discordant results between the first two runs.

35. The prediction model for the EpiSkin™ skin corrosion test method (9) (34) (22), associated with
the UN GHS (1) classification system, is shown in Table 4:

11
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Table 4:EpiSkin™ prediction model

Prediction
to be considered

Viability measured after exposure time
points (=3, 60 and 240 minutes)

. Corrosive:
< 35% after 3 min exposure .
e Optional Sub-category 1A *

> 35% after 3 min exposure AND
< 35% after 60 min exposure

OR

> 35% after 60 min exposure AND
< 35% after 240 min exposure

Corrosive:

e A combination of optional
Sub-categories 1B-and-1C

Non-corrosive

> 35% after 240 min exposure

*) According to the data generated in view of assessing the usefulness of the RhE test methods for supporting sub-
categorisation, it was shown that around 22 % of the Sub-category 1A results of the EpiSkinTM test method may
actually constitute Sub-category 1B or Sub-category 1C substances/mixtures (i.e. over classifications) (see Annex 3).

36. The prediction models for the EpiDerm™ SCT (10) (23) (35), the SkinEthic™ RHE (17) (18)
(23) (36), and the epiCS® (16) (23) (37) skin corrosion test methods, associated with the UN GHS (1)
classification system, are shown in Table 5:

Table 5:EpiDerm™ SCT, SkinEthic™ RHE and epiCS®

Prediction
to be considered

Viability measured after exposure time
points (t=3 and 60 minutes)

STEP 1 for EpiDerm™ SCT, for SkinEthic™ RHE and epiCS®

< 50% after 3 min exposure Corrosive

> 50% after 3 min exposure AND

. Corrosive
< 15% after 60 min exposure

> 50% after 3 min exposure AND

. Non-corrosive
> 15% after 60 min exposure

STEP 2 for EpiDerm™ SCT - for substances/mixtures identified as Corrosive in step 1

46

< 25% after 3 min exposure

Optional Sub-category 1A *

> 25 % after 3 min exposure

A combination of optional Sub-categories 1B-and-1C

STEP 2 for SkinEthic™ RHE - for substances/mixtures identified as Corrosive in step 1

< 18 % after 3 min exposure

Optional Sub-category 1A *

> 18 % after 3 min exposure

A combination of optional Sub-categories 1B-and-1C

STEP 2 for epiCS® — for substances/mixt

ures identified as Corrosive in step 1

<15 % after 3 min exposure

Optional Sub-category 1A *

> 15 % after 3 min exposure

A combination of optional Sub-categories 1B-and-1C

* According to the data generated in view of asses
categorisation, it was shown that around 29%, 31%

© OECD, (2016)

sing the usefulness of the RhE test methods for supporting sub-
and 33% of the Sub-category 1A results of the EpiDerm™ SCT,
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SkinEthic™ RHE and epiCS® test methods, respectively, may actually constitute Sub-category 1B or Sub-category
1C substances/mixtures (i.e. over-classifications) (see Annex 3).

DATA AND REPORTING
Data
37. For each test, data from individual tissue replicates (e.g. OD values and calculated percentage

cell viability for each test chemical, including classification) should be reported in tabular form, including
data from repeat experiments as appropriate. In addition, means and ranges of viability and CVs between
tissue replicates for each test should be reported. Observed interactions with MTT reagent by direct MTT
reducers or coloured test chemicals should be reported for each tested chemical.

Test report
38. The test report should include the following information:

Test Chemical and Control Substances:

— Mono-constituent substance: chemical identification, such as IUPAC or CAS name, CAS number,
SMILES or InChl code, structural formula, purity, chemical identity of impurities as appropriate
and practically feasible, etc;

— Multi-constituent substance, UVCB and mixture: characterised as far as possible by chemical
identity (see above), quantitative occurrence and relevant physicochemical properties of the
constituents;

— Physical appearance, water solubility, and any additional relevant physicochemical properties;

— Source, lot number if available;

— Treatment of the test chemical/control substance prior to testing, if applicable (e.g. warming,
grinding);

— Stability of the test chemical, limit date for use, or date for re-analysis if known;

— Storage conditions.

RIE model and protocol used and rationale for it (if applicable)

Test Conditions:

— RhE model used (including batch number);

— Calibration information for measuring device (e.g. spectrophotometer), wavelength and band
pass (if applicable) used for quantifying MTT formazan, and linearity range of measuring
device;

— Description of the method used to quantify MTT formazan;

— Description of the qualification of the HPLC/UPLC-spectrophotometry system, if
applicable;

— Complete supporting information for the specific RhE model used including its
performance. This should include, but is not limited to:

i) Viability;
ii) Barrier function;
iil) Morphology;
v) Reproducibility and predictive capacity;
13
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V) Quality controls (QC) of the model;

Reference to historical data of the model. This should include, but is not limited to
acceptability of the QC data with reference to historical batch data;

Demonstration of proficiency in performing the test method before routine use by testing of
the proficiency substances.

Test Procedure:

Details of the test procedure used (including washing procedures used after exposure
period);

Doses of test chemical and control substances used;

Duration of exposure period(s) and temperature(s) of exposure;

Indication of controls used for direct MTT-reducers and/or colouring test chemicals, if
applicable;

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

Description of decision criteria/prediction model applied based on the RhE model used;
Description of any modifications of the test procedure (including washing procedures).

Run and Test Acceptance Criteria:

Results:

Positive and negative control mean values and acceptance ranges based on historical data;
Acceptable variability between tissue replicates for positive and negative controls;
Acceptable variability between tissue replicates for test chemical.

Tabulation of data for individual test chemicals and controls, for each exposure period, each
run and each replicate measurement including OD or MTT formazan peak area, percent
tissue viability, mean percent tissue viability, differences between replicates, SDs and/or
CVs if applicable;

If applicable, results of controls used for direct MTT-reducers and/or colouring test
chemicals including OD or MTT formazan peak area, %NSMTT, %NSCliving,
%NSCkilled, differences between tissue replicates, SDs and/or CVs (if applicable), and final
correct percent tissue viability;

Results obtained with the test chemical(s) and control substances in relation to the defined
run and test acceptance criteria;

Description of other effects observed;

The derived classification with reference to the prediction model/decision criteria used.

Discussion of the results

Conclusions

14

© OECD, (2016)
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ANNEX 1
DEFINITIONS

Accuracy: The closeness of agreement between test method results and accepted reference values. It is a
measure of test method performance and one aspect of relevance. The term is often used interchangeably
with “concordance” to mean the proportion of correct outcomes of a test method (25).

Cell viability: Parameter measuring total activity of a cell population e.g. as ability of cellular
mitochondrial dehydrogenases to reduce the vital dye MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide, Thiazolyl blue), which depending on the endpoint measured and the test
design used, correlates with the total number and/or vitality of living cells.

Chemical: means a substance or a mixture.

Concordance: This is a measure of test method performance for test methods that give a categorical result,
and is one aspect of relevance. The term is sometimes used interchangeably with accuracy, and is defined
as the proportion of all chemicals tested that are correctly classified as positive or negative. Concordance is
highly dependent on the prevalence of positives in the types of test chemical being examined (25).

ETs5y: Can be estimated by determination of the exposure time required to reduce cell viability by 50%
upon application of the benchmark chemical at a specified, fixed concentration, see also ICs,.

GHS (Globally Harmonized System of Classification and Labelling of Chemicals): A system
proposing the classification of chemicals (substances and mixtures) according to standardized types and
levels of physical, health and environmental hazards, and addressing corresponding communication
elements, such as pictograms, signal words, hazard statements, precautionary statements and safety data
sheets, so that to convey information on their adverse effects with a view to protect people (including
employers, workers, transporters, consumers and emergency responders) and the environment (1).

HPLC: High Performance Liquid Chromatography.

IATA: Integrated Approach on Testing and Assessment.

ICsy: Can be estimated by determination of the concentration at which a benchmark chemical reduces the
viability of the tissues by 50% (ICs) after a fixed exposure time, see also ETs.

Infinite dose: Amount of test chemical applied to the epidermis exceeding the amount required to
completely and uniformly cover the epidermis surface.
Mixture: means a mixture or solution composed of two or more substances in which they do not react.

Mono-constituent substance: A substance, defined by its quantitative composition, in which one main
constituent is present to at least 80% (w/w).

MTT: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; Thiazolyl blue tetrazolium bromide.
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Multi-constituent substance: A substance, defined by its quantitative composition, in which more than
one main constituent is present in a concentration > 10% (w/w) and < 80% (w/w). A multi-constituent
substance is the result of a manufacturing process. The difference between mixture and multi-constituent
substance is that a mixture is obtained by blending of two or more substances without chemical reaction. A
multi-constituent substance is the result of a chemical reaction.

NC: Non corrosive.

NSClinea control: Non-Specific Colour control in killed tissues.
NSCiiingcontrol : Non-Specific Colour control in living tissues.
NSMTT: Non-Specific MTT reduction.

OD: Optical Density

PC: Positive Control, a replicate containing all components of a test system and treated with a substance
known to induce a positive response. To ensure that variability in the positive control response across time
can be assessed, the magnitude of the positive response should not be excessive.

Performance standards (PS): Standards, based on a validated test method, that provide a basis for
evaluating the comparability of a proposed test method that is mechanistically and functionally similar.
Included are; (i) essential test method components; (ii) a minimum list of Reference Chemicals selected
from among the chemicals used to demonstrate the acceptable performance of the validated test method;
and (iii) the similar levels of reliability and accuracy, based on what was obtained for the validated test
method, that the proposed test method should demonstrate when evaluated using the minimum list of
Reference Chemicals (25).

Relevance: Description of relationship of the test method to the effect of interest and whether it is
meaningful and useful for a particular purpose. It is the extent to which the test method correctly measures
or predicts the biological effect of interest. Relevance incorporates consideration of the accuracy
(concordance) of a test method (25).

Reliability: Measures of the extent that a test method can be performed reproducibly within and between
laboratories over time, when performed using the same protocol. It is assessed by calculating intra- and
inter-laboratory reproducibility (25).

Run: A run consists of one or more test chemicals tested concurrently with a negative control and with a
PC.

Sensitivity: The proportion of all positive/active chemicals that are correctly classified by the test method.
It is a measure of accuracy for a test method that produces categorical results, and is an important
consideration in assessing the relevance of a test method (25).

Skin corrosion in vivo: The production of irreversible damage of the skin; namely, visible necrosis
through the epidermis and into the dermis, following the application of a test chemical for up to four hours.
Corrosive reactions are typified by ulcers, bleeding, bloody scabs, and, by the end of observation at
14 days, by discoloration due to blanching of the skin, complete areas of alopecia, and scars.
Histopathology should be considered to evaluate questionable lesions.
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Specificity: The proportion of all negative/inactive chemicals that are correctly classified by the test
method. It is a measure of accuracy for a test method that produces categorical results and is an important
consideration in assessing the relevance of a test method (25).

Substance: means chemical elements and their compounds in the natural state or obtained by any
production process, including any additive necessary to preserve the stability of the product and any
impurities deriving from the process used, but excluding any solvent which may be separated without
affecting the stability of the substance or changing its composition.

Test chemical: means what is being tested.

UPLC: Ultra-High Performance Liquid Chromatography.

UVCB: substances of unknown or variable composition, complex reaction products or biological
materials.
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ANNEX 3
PERFORMANCE OF TEST METHODS FOR SUB-CATEGORISATION
The table below provides the performances of the four test methods calculated based on a set of 80
chemicals tested by the four test developers. Calculations were performed by the OECD Secretariat,

reviewed and agreed by an expert subgroup (21) (23).

EpiSkin™, EpiDerm™ , SkinEthic™ and epiCS® test methods are able to sub-categorise (i.e. 1A versus
1B-and-1C versus NC)

Performances, Overclassification rates, Underclassification rates, and Accuracy (Predictive capacity) of the
four test methods based on a set of 80 chemicals all tested over 2 or 3 runs in each test method:

STATISTICS ON PREDICTIONS OBTAINED ON THE ENTIRE SET OF CHEMICALS

(n= 80 chemicals tested over 2 independent runs for epiCS® or 3 independent runs for
EpiDerm™ SCT, EpiSkin™ and SkinEthic™ RHE, i.e. respectively 159* or 240 classifications)
*one chemical was tested once in epiCS® because of no availability (23)

EpiSkin"™ | EpiDerm™ | SkinEthic™ epiCS®
Overclassifications:
1B-and-1C overclassified 1A 21.50% 29.0% 31.2% 32.8%
NC overclassified 1B-and-1C 20.7% 23.4% 27.0 % 28.4 %
NC overclassified 1A 0.00% 2.7% 0.0 % 0.00%
overclassified Corr. 20.7% 26.1% 27.0% 28.4%
Global overclassification rate (all categories) 17.9% 23.3% 24.5% 25.8%
Underclassifications:
1A underclassified 1B-and-1C 16.7% 16.7 % 16.7% 12.5 %
1A underclassified NC 0.00% 0.00% 0.00% 0.00%
1B-and-1C underclassified NC 2.2% 0.00% 7.5% 6.6%
Global underclassification rate (all categories) 3.3% 2.5% 5.4% 4.4%
Correct Classifications:
1A correctly classified 83.3% 83.3% 83.3% 87.5%
1B-and-/1C correctly classified 76.3% 71.0% 61.3% 60.7%
NC correctly classified 79.3% 73.9% 73.0% 71.62%
Overall Accuracy 78.8% 74.2% 70% 69.8%

NC: Non-corrosive

25
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Key parameters and acceptance criteria for qualification of an HPLC/UPLC-spectrophotometry system for

OECD/OCDE

ANNEX 4

measurement of MTT formazan extracted from RhE tissues

Parameter Protocol Derived from FDA Guidance (37)(38) Acceptance Criteria
Analysis of isopropanol, living blank (isopropanol
Selectivit extract from living RhE tissues without any treatment), | Are€aierference < 20% of
y dead blank (isopropanol extract from killed RhE Areay; o'
tissues without any treatment)
Precision Quality Controls (i.e., MTT formazan at 1.6 pg/mL, 16 | CV <15% or <20%
pug/mL and 160 pg/mL ) in isopropanol (n=5) for the LLOQ
. . _ %Dev <15% or <
Accuracy Quality Controls in isopropanol (n=5) 20% for LLOQ
. . C B 85% < Matrix Effect
Matrix Effect Quality Controls in living blank (n=5) 0% < 115%
. < 0
Carryover Analysis of isopropanol after an ULOQ? standard AlCiperterence < 207 of
AreaLLOQ
3 independent calibration curves (based on 6
Reproducibility consecutive 1/3 dilutions of MTT formazan in

(intra-day)

isopropanol starting at ULOQ, i.e., 200 pg/mL);
Quality Controls in isopropanol (n=5)

Reproducibility
(inter-day)

Day 1: 1 calibration curve and Quality Controls in
isopropanol (n=3)
Day 2: 1 calibration curve and Quality Controls in
isopropanol (n=3)
Day 3: 1 calibration curve and Quality Controls in
isopropanol (n=3)

Calibration Curves:
%Dev <15% or <
20% for LLOQ

Quality Controls:
%Dev < 15% and CV
<15%

Short Term
Stability of MTT
Formazan in RhE
Tissue Extract

Quality Controls in living blank (n=3) analysed the
day of the preparation and after 24 hours of storage at
room temperature

%Dev < 15%

Long Term
Stability of MTT
Formazan in RhE
Tissue Extract, if
required

Quality Controls in living blank (n=3) analysed the
day of the preparation and after several days of storage
at a specified temperature (e.g., 4°C, -20°C, -80°C)

%Dev < 15%

1

LLOQ: Lower Limit of Quantification, defined to cover 1-2% tissue viability, i.e., 0.8 pg/mL.
ULOQ: Upper Limit of Quantification, defined to be at least two times higher than the highest expected

MTT formazan concentration in isopropanol extracts from negative controls i.e., 200 pg/mL.

© OECD, (2016)
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About the OECD

The Organisation for Economic Co-operation and Development (OECD) is an intergovernmental
organisation in which representatives of 34 industrialised countries in North and South America, Europe
and the Asia and Pacific region, as well as the European Commission, meet to co-ordinate and harmonise
policies, discuss issues of mutual concern, and work together to respond to international problems. Most of
the OECD’s work is carried out by more than 200 specialised committees and working groups composed
of member country delegates. Observers from several countries with special status at the OECD, and from
interested international organisations, attend many of the OECD’s workshops and other meetings.
Committees and working groups are served by the OECD Secretariat, located in Paris, France, which is
organised into directorates and divisions.

The Environment, Health and Safety Division publishes free-of-charge documents in eleven different
series: Testing and Assessment; Good Laboratory Practice and Compliance Monitoring; Pesticides;
Biocides; Risk Management; Harmonisation of Regulatory Oversight in Biotechnology; Safety of
Novel Foods and Feeds; Chemical Accidents; Pollutant Release and Transfer Registers; Emission
Scenario Documents; and Safety of Manufactured Nanomaterials. More information about the
Environment, Health and Safety Programme and EHS publications is available on the OECD’s World
Wide Web site (http://www.oecd.org/chemicalsafety/).

This publication was developed in the IOMC context. The contents do not necessarily reflect the views or
stated policies of individual IOMC Participating Organisations.

The Inter-Organisation Programme for the Sound Management of Chemicals (IOMC) was established in
1995 following recommendations made by the 1992 UN Conference on Environment and Development to
strengthen co-operation and increase international co-ordination in the field of chemical safety. The
Participating Organisations are FAO, ILO, UNDP, UNEP, UNIDO, UNITAR, WHO, World Bank and
OECD. The purpose of the IOMC is to promote co-ordination of the policies and activities pursued by the
Participating Organisations, jointly or separately, to achieve the sound management of chemicals in
relation to human health and the environment.
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FOREWORD

This document contains the Performance Standards (PS) for the validation of similar or modified RhE
methods for skin corrosion testing as described in TG 431. In the past, PS were usually annexed to TGs.
However, in view of separating information on the use of a test method as contained in the TG from
information needed to validate test methods as contained in the PS, TGs and PS will now both be stand-
alone documents. This approach had been agreed by the Working Group of the National Coordinators of
the Test Guidelines Programme (WNT). In case of the current PS for skin in vitro corrosion methods
according to TG 431, the text was reviewed in regard to harmonising with other relevant documents
addressing skin irritation and skin corrosion. The PS were reviewed by the OECD Expert Group on Skin
Irritation/Corrosion in November 2014. The PS are intended for the developers of new or modified similar
test methods to the validated reference method. The present document was approved by the WNT in April
2015, declassified and published under the responsibility of the Joint Meeting of the Chemicals Committee
and the Working Party on Chemicals, Pesticides, and Biotechnology on 10 July 2015.
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INTRODUCTION

1. This document contains Performance Standards which allow, in accordance with the principles of
Guidance Document No. 34 (1), determining the validation status (reliability and relevance) of similar and
modified skin corrosion test methods that are structurally and mechanistically similar to the RhE test
method in OECD Test Guideline 431 (2).

2. These PS include the following sets of information: (i) Essential Test Method Components that
serve to evaluate the structural, mechanistic and procedural similarity of a new similar or modified
proposed test method, (ii) a list of 30 Reference Chemicals to be used for validating new or modified test
methods and (iii) defined target values of reproducibility and predictive capacity that need to be met by
proposed test methods in order to be considered similar to the validated reference methods.

3. The purpose of Performance Standards (PS) is to provide the basis by which new similar or
modified test methods, both proprietary (i.e. copyrighted, trademarked, registered) and non-proprietary,
can be deemed to be structurally and mechanistically similar to a Validated Reference Method (VRM) and
demonstrate to have sufficient reliability and relevance for specific testing purposes (i.e., scientifically
valid), in accordance with the principles of Guidance Document No. 34 (1). The PS, based on scientifically
valid and accepted test method(s), can be used to evaluate the reliability and relevance of test methods that
are based on similar scientific principles and measure or predict the same biological or toxic effect (1).
Such methods are referred to as similar or “me-too” test methods. Moreover, the PS may be used to
evaluate modified test methods, which may propose potential improvements in comparison to approved
earlier versions of a method. In such cases the PS can be used to determine the effect of the proposed
changes on the test method’s performance and the extent to which such changes may affect the information
available for other components of the validation process (e.g. relating to Essential Test Method
Components). However, depending on the number and nature of the proposed changes as well as the data
and documentation available in relation to these changes, modified test methods may: i) either be found
unsuitable for a PS-based validation (e.g. if the changes are so substantial that the method is not any longer
deemed sufficiently similar with regard to the PS), in which cases they should be subjected to the same
validation process as described for a new test method (1), or ii) suitable for a limited assessment of
reliability and relevance using the established PS (1). Similar or modified new test methods (i.e., “me-too”
tests) successfully validated according to Performance Standards can be added to TG 431. However,
Mutual Acceptance of Data (MAD) will only be guaranteed for those test methods reviewed and adopted
by the OECD. Proposed similar or modified test methods validated according to these PS should therefore
be submitted to the OECD for adoption and inclusion into TG 431 before being used for regulatory
purposes.

4, These PS are based on the ICCVAM PS (3) for evaluating the validity of new or modified RhE
test methods. The PS consists of: (i) Essential Test Method Components; (i)
Recommended Reference Chemicals, and; (iii) Defined Reliability and Predictive Capacity Values that the
proposed similar or modified test method should meet or exceed. The VRMs used as to develop the present
PS are the EpiSkin™ (SM) and EpiDerm™ SCT (EPI-200) test methods as described in TG 431 (2).
Definitions are provided in Annex I.

5. Similar (me-too) or modified test methods proposed for use under Test Guideline 431 (2) should
be evaluated to determine their reliability and predictive capacity using Reference Chemicals representing
the full range of the TG 404 in vivo corrosivity scores (Table 5) prior to their use for testing new test
chemicals, in order to ensure that these methods are able to identify correctly non-corrosive and corrosive
chemicals, and possibly also to discriminate UN GHS Sub-category 1A from a combination of Sub-
categories 1B and 1C corrosive chemicals (4) (5). The proposed similar or modified test methods should
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have reproducibility, sensitivity, specificity and accuracy values which are equal or better than those
derived from the two VRM and as described in paragraphs 29 to 32 of these PS (Tables 6 and 7) (6) (7) (8).

ESSENTIAL TEST METHOD COMPONENTS

6. The Essential Test Method Components consist of essential structural, functional, and procedural
elements of scientifically valid test methods (the VMRs) that should be included in the protocol of a
proposed, mechanistically and functionally similar or modified test method. These components include
unique characteristics of the test method, critical procedural details, and quality control measures.
Adherence to essential test method components will help to assure that a similar or modified proposed test
method is based on the same concepts as the corresponding VRMs (1) (2). The essential test method
components to be considered for similar or modified test methods related to TG 431 are described in detail
in the following paragraphs.

7. For specific parameters (e.g., for Tables 1, 2, 3 and 4) or modified procedures, adequate values or
procedures should be provided for the proposed similar or modified test method, these specific values or
procedures may vary depending on the specific test method and/or its modification.

General Conditions

8. Non-transformed human keratinocytes should be used to reconstruct the epithelium. The RhE
model is prepared in inserts with a porous synthetic membrane through which nutrients can pass to the cells.
Multiple layers of viable epithelial cells (basal layer, stratum spinosum, stratum granulosum) should be
present under a functional stratum corneum. The test chemical is applied topically to the three-dimensional
RhE model, which should have a surface in direct contact with air so as to allow for an exposure similar to the
in vivo situation. The stratum corneum should be multi-layered containing the essential lipid profile to
produce a functional barrier with robustness to resist rapid penetration of cytotoxic benchmark chemicals,
e.g. sodium dodecyl sulphate (SDS) or Triton X-100. The barrier function should be demonstrated and may
be assessed either by determination of the concentration at which a benchmark chemical reduces the
viability of the tissues by 50% (ICs) after a fixed exposure time, or by determination of the exposure time
required to reduce cell viability by 50% (ETs,) upon application of the benchmark chemical at a specified,
fixed concentration (see paragraph 8). The containment properties of the RhE model should prevent the
passage of test chemical around the stratum corneum to the viable tissue, which would lead to poor
modelling of skin exposure. The RhE model should be free of contamination by bacteria, viruses,
mycoplasma, and fungi.

Functional Conditions
Viability

9. The assay used for quantifying tissue viability is the MTT-assay (9). The viable cells of the RhE
tissue construct can reduce the vital dye MTT into a blue MTT formazan precipitate, which is then
extracted from the tissue using isopropanol (or a similar solvent). The Optical Density (OD) of the
extraction solvent alone should be sufficiently small, i.e., OD < 0.1. The extracted MTT formazan may be
quantified using either a standard absorbance (OD) measurement or an HPLC/UPLC-spectrophotometry
procedure (10). The RhE model users should ensure that each batch of the RhE model used meets defined
criteria for the negative control. An acceptability range (upper and lower limit) for the negative control OD
values should be established by the RhE model developer/supplier. Acceptability ranges for the negative
control OD values for the RhE VRMSs are given in Table 1. An HPLC/UPLC-Spectrophotometry user
should use the negative control OD ranges provided in Table 1 as the acceptance criterion for the negative
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control. It should be documented that the tissues treated with negative control are stable in culture (provide
similar OD measurements) for the duration of the exposure period.

Table 1: Acceptability ranges for negative control OD values to control batch quality of the VRMs

Lower acceptance limit Upper acceptance limit
EpiSkin™ (SM) >0.6 <15
EpiDerm™ SCT (EPI-200) >0.8 <28
Barrier function
10. The stratum corneum and its lipid composition should be sufficient to resist the rapid penetration

of certain cytotoxic benchmark chemicals (e.g. SDS or Triton X-100), as estimated by ICs, or ETs, (Table
2).

Morphology

11. Histological examination of the RhE model should be performed demonstrating multi-layered
human epidermis-like structure containing stratum basale, stratum spinosum, stratum granulosum and
stratum corneum and exhibits lipid profile similar to lipid profile of human epidermis.

Reproducibility

12. Test results of the positive and negative controls of the test method should demonstrate
reproducibility of the test method over time. In case of the use of a test method for sub- categorization, the
reproducibility with respect to sub-categorization should also be demonstrated.

Quality control (QC)

13. The RhE model should only be used if the developer/supplier demonstrates that each batch of the
RhE model used meets defined production release criteria, among which those for viability (paragraph 7),
barrier function (paragraph 8) and morphology (paragraph 9) are the most relevant. An acceptability range
(upper and lower limit) for the barrier function as measured by the ICsy or ETs, (see paragraphs 6 and 8) should
be established by the RhE model developer/supplier. The acceptability range of the VRMs are given in Table 2.
Adequate ranges should be provided for any new similar or modified test method. These may vary depending on
the specific test method. Data demonstrating compliance with all production release criteria should be provided
by the RhE model developer/supplier. Only results produced with tissues fulfilling all of these production
quality release criteria can be accepted for reliable prediction of corrosive classification.

Table 2: QC batch release criteria of the VRMs

Lower acceptance limit Upper acceptance limit
EpiSkin™ (SM) ICso = 1.0 mg/mL ICso = 3.0 mg/mL
(18 hours treatment with SDS)
11
EpiDerm™ SCT (EPI-200) ETs, = 4.0 hours ETso = 8.7 hours
(1% Triton X-100) (12)
9
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Procedural Conditions
Application of the Test Chemical and Control Substances

14. At least two tissue replicates should be used for each test chemical and each control substance for
each exposure time in each run. For liquid as well as solid chemicals, sufficient amount of test chemical
should be applied to uniformly cover the epidermis surface while avoiding an infinite dose (i.e. a minimum
of 70 pL/cm® or 30 mg/cm” should be used). Whenever possible, solids should be tested as a fine powder.

15. Concurrent negative and positive controls (PC) should be used in each run to demonstrate that
viability (with negative controls), and sensitivity (with the PC) of the tissues are within a defined historical
acceptance range. The concurrent negative control also provides the baseline (100% tissue viability) to
calculate the relative percent viability of the tissues treated with the test chemical. The positive control
suggested for the VRMs are glacial acetic acid or 8N KOH depending upon the RhE model used. It should
be noted that 8N KOH is a direct MTT reducer that might require adapted controls as described in
paragraphs 15 and 16. The suggested VRMs negative controls are 0.9% (w/v) NaCl or water.

Cell Viability Measurements

16. The MTT assay, which is a quantitative assay, should be used to measure tissue viability (9). It is
compatible with use in a three-dimensional tissue construct. The tissue sample is placed in MTT solution
of an appropriate concentration (e.g. 0.3 or 1 mg/mL in the VRMs) for 3 hours. The vital dye MTT is
reduced into a blue formazan precipitate by the viable cells of the RhE model. The precipitated blue formazan
product is then extracted from the tissue using a solvent (e.g. isopropanol, acidic isopropanol), and the
concentration of formazan is quantified by determining the OD at 570 nm using a filter band pass of
maximum =+ 30 nm, or by an HPLC/UPLC-spectrophotometry procedure (10). The same procedure should
be employed for the concurrently tested negative and positive controls.

17. Optical properties of the test chemical or its chemical action on MTT may interfere with the
measurement of MTT formazan leading to a false estimate of tissue viability. Test chemicals may interfere
with the MTT assay, either by direct reduction of the MTT into blue formazan, and/or by colour
interference if the test chemical absorbs, naturally or due to treatment procedures, in the same OD range of
formazan (i.e. 570 £ 30 nm, mainly blue and purple chemicals). Pre-checks should be performed before
testing to allow identification of potential direct MTT reducers and/or colour interfering chemicals. The
corresponding procedures should be standardised and part of the SOP. Additional controls should be used
to correct for a potential interference from these test chemicals such as the non-specific MTT reduction
(NSMTT) control and the non-specific colour (NSC) control (see paragraphs 16 to 19). This is especially
important when a specific test chemical is not completely removed from the tissue by rinsing or when it
penetrates the epidermis, and is therefore present in the tissues when the MTT viability test is performed.
For coloured test chemicals or test chemicals that become coloured in contact with water or isopropanol,
which are not compatible with the standard absorbance (OD) measurement due to too strong interference
with the MTT assay (i.e., strong absorption at 570 £ 30 nm), an HPLC/UPLC-spectrophotometry
procedure to measure MTT formazan may be employed (10). A detailed description of how to correct
direct MTT reduction and colour interferences by the test chemical should be available in the test method’s
SOP. A description of the control measures used in the VRMs are summarised in paragraphs 16 to 19
below.

18. To identify direct MTT reducers, each test chemical should be added to freshly prepared MTT
medium. If the MTT mixture containing the test chemical turns blue/purple, the test chemical is presumed
to directly reduce the MTT, and further functional check on non-viable epidermis should be performed,
independently of using the standard absorbance (OD) measurement or an HPLC/UPLC-spectrophotometry
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procedure. This additional functional check employs killed tissues (by e.g., exposure to low temperature
("freeze-killed" tissues) or by other means) that possess only residual metabolic activity but absorb and
retain the test chemical in a similar way as viable tissues. Each MTT reducing chemical is applied on at
least two killed tissue replicates per exposure time, which undergo the entire testing procedure. The true
tissue viability is calculated as the percent tissue viability obtained with living tissues exposed to the MTT
reducer minus the percent non-specific MTT reduction obtained with the killed tissues exposed to the
same MTT reducer, calculated relative to the negative control run concurrently to the test being corrected
(%NSMTT).

19. To identify potential interference by coloured test chemicals or test chemicals that become
coloured when in contact with water or isopropanol and decide on the need for additional controls, spectral
analysis of the test chemical in water (environment during exposure) and/or isopropanol (extracting
solution) should be performed. If the test chemical in water and/or isopropanol absorbs light in the range of
570 £ 30 nm, further colorant controls should be performed or, alternatively, an HPLC/UPLC-
spectrophotometry procedure should be used in which case these controls are not required (see paragraph
19). When performing the standard absorbance (OD) measurement, each interfering coloured test chemical
should be applied on at least two viable tissue replicates per exposure time, which undergo the entire
testing procedure but are incubated with medium instead of MTT solution during the MTT incubation step
to generate a non-specific colour (NSCiying) control. The NSCiyine control needs to be performed
concurrently per exposure time to the testing of the coloured test chemical (in each run) due to the inherent
biological variability of living tissues. The true tissue viability is calculated as the percent tissue viability
obtained with living tissues exposed to the interfering test chemical and incubated with MTT solution
minus the percent non-specific colour obtained with living tissues exposed to the interfering test chemical
and incubated with medium without MTT, run concurrently to the test being corrected (YoNSCliiying).

20. Test chemicals that are identified as producing both direct MTT reduction (see paragraph 16) and
colour interference (see paragraph 17) should also require a third set of controls when performing the
standard absorbance (OD) measurement, apart from the NSMTT and NSCiine controls described in the
previous paragraphs. This is usually the case with darkly coloured test chemicals interfering with the MTT
assay (e.g., blue, purple, black) because their intrinsic colour impedes the assessment of their capacity to
directly reduce MTT as described in paragraph 16. These test chemicals may be retained in both living and
killed tissues and therefore the NSMTT control may not only correct for potential direct MTT reduction by
the test chemical, but also for colour interference arising from the retention of the test chemical by killed
tissues. This could lead to a double correction for colour interference since the NSCjying control already
corrects for colour interference arising from the retention of the test chemical by living tissues. To avoid a
possible double correction for colour interference, a third control for non-specific colour in killed tissues
(NSCyijeq) needs to be performed. In this additional control, the test chemical is applied on at least two
killed tissue replicates per exposure time, which undergo the entire testing procedure but are incubated
with medium instead of MTT solution during the MTT incubation step. A single NSCyq control is
sufficient per test chemical regardless of the number of independent tests/runs performed, but should be
performed concurrently to the NSMTT control and, where possible, with the same tissue batch. The true
tissue viability is calculated as the percent tissue viability obtained with living tissues exposed to the test
chemical minus %NSMTT minus %NSCiyine plus the percent non-specific colour obtained with killed
tissues exposed to the interfering test chemical and incubated with medium without MTT, calculated
relative to the negative control run concurrently to the test being corrected (%NSCijeq).

21. NSCliving 0r NSCyineq controls are never required when using HPLC/UPLC-spectrophotometry,
independently of the chemical being tested. NSMTT controls should nevertheless be used if the test
chemical is suspected to directly reduce MTT or has a colour (intrinsic or when mixed with water) that
impedes the assessment of the capacity to directly reduce MTT as described in paragraph 16. When using
HPLC/UPLC-spectrophotometry to measure MTT formazan, the percent tissue viability is calculated as
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percent MTT formazan peak area obtained with living tissues exposed to the test chemical relative to the
MTT formazan peak obtained with the concurrent negative control. For test chemicals able to directly
reduce MTT, true tissue viability is calculated as the percent tissue viability obtained with living tissues
exposed to the test chemical minus %NSMTT. Finally, it should be noted that in very rare cases, direct
MTT-reducers or MTT-reducers that are also colour interfering and are retained in the tissues after
treatment may not be assessable by the VRMs if they lead to ODs (using standard OD measurement) or
peak areas (using UPLC/HPLC-spectrophotometry) of the tested tissue extracts that fall outside of the
linearity range of the spectrophotometer.

Acceptability Criteria

22. For each run, tissues treated with the negative control should exhibit OD reflecting the quality of
the tissues that followed shipment, receipt steps and all protocol processes and should not be outside of the
historically established boundaries (see paragraph 7 and table 1). Similarly, tissues treated with the positive
control, should show a mean tissue viability (relative to the negative control) within an historically
established range, thus reflecting the ability of the tissues to respond to a corrosive chemical under the
conditions of the test method. The variability between tissue replicates of test chemicals and/or control
substances should fall within the accepted limits also established from historical values (e.g. the difference
of viability between the two tissue replicates should not exceed 30%). If either the negative control or PC
included in a run fall outside of the accepted ranges, the run is considered non-qualified and should be
repeated. If the variability between tissue replicates of test chemicals falls outside of the accepted range,
the test chemical should be re-tested. Paragraph 33 provides more details on re-testing in case of non-
qualified runs during validation studies. Importantly, an increased frequency of non-qualified runs may
indicate problems with either the test system (e.g. the intrinsic RhE tissue quality) or with the handling
(e.g. shipment, SOP execution). Therefore, occurrence of non-qualified runs in validation studies should be
carefully monitored and all non-qualified runs need to be reported.

Interpretation of Results and Prediction Model

23. The OD values obtained for each test chemical should be used to calculate percentage of viability
relative to the negative control, which is set at 100%. In case HPLC/UPLC-spectrophotometry is used, the
percent tissue viability is calculated as percent MTT formazan peak area obtained with living tissues
exposed to the test chemical relative to the MTT formazan peak obtained with the concurrent negative
control. The cut-off value of percentage cell viability distinguishing corrosive from non-corrosive test
chemical (and/or discriminating between different corrosive sub-categories), and the statistical
procedure(s) used to evaluate the results should be clearly defined, documented, and proven to be
appropriate. The cut-offs defined for the VRMs are defined below in paragraphs 23 and 24.

24. A single testing run composed of at least two tissue replicates should be sufficient for a test
chemical when the resulting classification is unequivocal. However, in cases of borderline results, such as
non-concordant replicate measurements, a second run may be considered, as well as a third one in case of
discordant results between the first two runs.

25. The prediction model for the VRM EpiSkin™ skin corrosion test method (6) (8) (11), associated
with the UN GHS (4) classification system, is shown in Table 3:

Table 3: Prediction model of the VRM EpiSkin™

Viability measured after exposure time Prediction
points (=3, 60 and 240 minutes) to be considered
< 35% after 3 min exposure Corrosive:
12
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e Optional Sub-category 1A

> 35% after 3 min exposure AND

< 35% after 60 min exposure Corrosive:
OR e A combination of optional
> 35% after 60 min exposure AND Sub-categories 1B-and-1C
< 35% after 240 min exposure
> 35% after 240 min exposure Non-corrosive
26. The prediction models for the VRM EpiDerm™ SCT (7) (12) (13) test method associated with

the UN GHS (4) classification system, are shown in Table 4:

Table 4: Prediction model of the VRM EpiDerm™ SCT

Viability measured after exposure time Prediction
points (t=3 and 60 minutes) to be considered

. Corrosive:
< 50% after 3 min exposure .
e Optional Sub-category 1A

) Corrosive:
> 50% after 3 min exposure AND

< 15% after 60 min exposure e A combination of optional

Sub-categories 1B-and-1C

50% after 3 min exposure AND

. Non-corrosive
15% after 60 min exposure

2
2

MINIMUM LIST OF REFERENCE CHEMICALS

27. Reference Chemicals are used to determine whether the reliability and predictive capacity of a
proposed similar or modified test method, proven to be structurally and functionally sufficiently similar to
the VRM, or representing a minor modification of the VRM, are equal or better than those derived from
the VRMs (6) (7) (8). The 30 recommended Reference Chemicals listed in Table 5 include chemicals
representing different chemical classes (i.e. chemical categories based on functional groups), and are
representative of the full range of TG 404 in vivo skin corrosion scores. The chemicals included in this list
comprise representatives of the following UN GHS (Sub-)categories: 10 Sub-category 1A chemicals, 10
chemicals of sub-categories 1B and 1C (the in vivo data do not permit distinction between the two
categories) as well as 10 non-corrosive chemicals. The Reference Chemicals were selected from the test
chemicals used in the validation studies of the VRMs (6) (7) (8) (14) using the selection criteria as
described in Table 5 (foot-note 1), with due regard to e.g., chemical functionality and physical state.

28. The 30 Reference Chemicals listed in Table 5 represent the minimum number of chemicals that
should be used to evaluate the reliability and predictive capacity of a proposed similar or modified test
method able to discriminate between Subcategory 1A, a combination of Sub-categories 1B and 1C as well
as non-corrosive substances and mixtures in accordance with the UN GHS (4) (1A vs. 1B-and-1C vs. NC).
For similar or modified test methods able to discriminate corrosive from non-corrosive substances and
mixtures but not able to support sub-categorisation of corrosive chemicals (C vs. NC), only 20 of the 30
chemicals listed in Table 5 (the ones not in italics) need to be evaluated: 5 Sub-category 1A chemicals, 5
chemicals of the combined Sub-categories 1B and 1C as well as 10 non-corrosive chemicals. The exclusive
use of these Reference Chemicals for the development/optimization of new similar test methods should be
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avoided to the extent possible. In situations where a listed Reference Chemical is unavailable, or cannot be
used for other justified reasons, another chemical could be used provided it fulfils the selection criteria as
described in Table 5 (foot-note 1) and adequate in vivo reference data are available, e.g. preferentially from
the test chemicals used during the validation studies of the VRMs (6) (7) (8) (14). To gain further
information on the predictive capacity of the proposed test method, additional chemicals representing other
chemical classes and for which adequate in vivo reference data are available may be tested in addition to
the minimum list of Reference Chemicals.

14
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Table S: Minimum list of Reference Chemicals for determination of Reproducibility and Predictive Capacity
of similar or modified in vitro RhE-based skin corrosion test methods. The 20 chemicals NOT in italics should
be tested with similar or modified test methods proposed to discriminate Corrosive from Non-Corrosive
chemicals (without sub-categorization). Additional reference chemicals should be tested with similar or
modified test methods proposed to identify Sub-category 1A, a combination of Category 1B and 1C (referred
to as 1B/1C below) and non-corrosive test chemicals. These additional reference chemicals are indicated in
italics.

. 1 Chemical Physical eca s TM 4 . ™ 4 . . TM4 e e®4
Chemical CASRN Class? State EpiSkin EpiDerm SkinEthic epiCS
Non-corrosive chemicals based on in vivo results’

Phenethyl .

bromide* 103-63-9 | Electrophile L (3)NC (3)NC (3)NC (2)NC

4-Amino-1,2,4- .

triazole 584-13-4 | Organic base S (3)NC (3)NC (3)NC (2)NC

4-(methylthio)- .

benzaldehyde* 3446-89-7 | Electrophile L (3)NC (3)NC (3)NC (2)NC

Lauric acid 143-07-7 | Organic acid S (3)NC (3)NC (3)NC (2)NC

1.9-Decadience | 1647-16-1 |  Neutral L (3)NC (3)NC (3)NC (2)NC
organic

2,4- . (2Q)NC (1)NC (2) 1B/1C (1) NC

Dimethylaniline | o081 | Organicbase | L\ \ig/ /0 | (o) 1B/1C (1) 1A (1) 1B/IC

3,3-

Dithiopropionic | 1119-62-6 | Organic acid S (3)NC (3)NC (3)NC (2)NC

acid

Methyl palmitate | 112-39-0 Neutral S (3)NC (3) NC (3) NC (2) NC
organic

2-Hydroxyiso- Lo

butyric acid 594-61-6 | Organic acid S (3) 1B/1C (3) IB/1C (3) 1B/1C (2) 1B/1C

Sodium Soap /

undecylenate 3398-33-2 P L (3) 1B/1C (3) IB/IC (3) 1B/1C (2) 1B/1C

(33%) Surfactant

Combination of UN GHS Sub-categories 1B and 1C based on in vivo results’

Glyoxylic acid

monohydrate 563-96-2 | Organic acid S (3) 1B/1C (3) IB/1C (3) 1B/1C (2) 1B/1C

Lactic acid 598-82-3 | Organic acid L (3) 1B/1C (3) 1B/1C (3) 1B/1C (2) 1B/1C

Sodium (2) 1B/1C

bisulphate 10034-88-5 | Inorganic salt S (3) 1B/1C (3) 1B/1C (2) 1B/1C

(1)NC

monohydrate

Ethanolamine* 141-43-5 | Organic base | Viscous | (3) IB/1C (3) 1B/1C (3) 1B/1C (2) 1B/1C

60/40

Octanoic/decano | 68937-75-7 | Organic acid L (3) 1B/IC (3) 1B/IC (3) IB/IC (2) 1B/1C

ic acid

Hydrochloric L

acid (14.4%) 7647-01-0 | Inorganic acid L (3) 1B/1C (3) IB/1C (3) 1B/1C (2) 1B/1C

Fluoroboric acid | 16872-11-0 Inogcgi‘:i"’c L (3) 14 (3) 14 (3) 14 (2) 14
Lo L (3) 14

Propionic acid 79-09-4 | Organic acid L (3) 14 (3) 14 (2) 14
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q 1 Chemical Physical q . TM4 q T™ 4 q « TM 4 . ®4
Chemical CASRN Class? State EpiSkin EpiDerm SkinEthic epiCS
2-tert-

Butylphenol* 88-18-6 Phenol L (3) 1B/I1C (3) 14 (3) 14 (2) 14

grfl ii‘;’ffxy ! 108-91-8 | Organic base | L (3) 1B/IC (3) 14 (3) 14 (2) 14

UN GHS Sub-category 1A based on in vivo results®

Acrylic acid 79-10-7 | Organic acid L (3) 14 3) 14 (3) 14 (2) 14

Bromoacetic acid| 79-08-3 Organic acid S (3) 1A 3) 1A B3) 1A 2)1A

Boron trifluoride L

dehydrate 13319-75-0 | Inorganic acid L 3) 1A 3) 1A B3) 1A 2)1A

Phenol 108-95-2 |  Phenol S (3) 14 3) 1A 3) 1A 2) 1A

Phosphorus Inorganic

tribromide 7789-60-8 avid L (3) 14 (3) 14 (3) 14 (2) 14
. . . (1) 14

Silver nitrate 7761-88-8 | Inorganic salt S (2) 1B/IC 3) 14 (3) 14 (2) 14

Formic acid 64-18-6 | Organic acid L (3) 14 3) 14 (3) 14 (2) 14

Dichloroacetyl .

chloride 79-36-7 Electrophile L 3) 1A 3) 1A B3) 1A 2)1A
Sulphuric acid Inorganic (3) 14

(98%) 7664-93-9 acid L (3) 14 (3) 14 (2) 14
N,N-Dimethyl
dipropylene 10563-29-8 | Organic base L (3) 1B/1C (3) 1B/1C (3) 1B/1C (2) 1B/1C
triamine*

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; UN GHS = United Nations Globally
Harmonized System (4); NC = Not Corrosive

'The reference chemicals, sorted first by corrosives versus non-corrosives, then by corrosive sub-category, were
selected from the test chemicals used in the ECVAM validation studies of EpiSkin™ and EpiDerm™ SCT (6) (7)
(14) and from post-validation studies based on data generated by EpiSkin™ (8), EpiDerm™, SkinEthic™ and epiCS®
developers. Unless otherwise indicated, these chemicals were tested at the purity level obtained when purchased from
a commercial source (6) (7). The selection includes, to the extent possible, chemicals that: (i) are representative of the
range of corrosivity responses (e.g. non-corrosives; weak to strong corrosives) that the VRMs are capable of
measuring or predicting; (ii) are representative of the chemical classes used in the validation studies; (iii) reflect the
performance characteristics of the VRM; (iv) have chemical structures that are well-defined; (v) induce reproducible
results in the VRM; (vi) induce definitive results in the in vivo reference test method; (vii) are commercially
available; and (viii) are not associated with prohibitive disposal costs. Chemicals marked with an * are potential direct
MTT reducers.

Chemical class assigned by Barratt ef al. (14).

*The corresponding UN Packing groups are I, II and III, respectively, for the UN GHS 1A, 1B and 1C.

*The in vitro predictions reported in this table were obtained with the various test methods during post-validation
testing performed by the test method developers. The numbers in brackets indicate, for each chemical, the number of
the corresponding type of in vitro predictions for the test method considered. These predictions were corrected for direct
MTT reduction using killed control tissues.
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DEFINED RELIABILITY AND PREDICTIVE CAPACITY VALUES

29. For purposes of establishing the reliability (i.e., within- and between laboratory
reproducibility) and predictive capacity (i.e., sensitivity, specificity and accuracy) of proposed similar or
modified RhE test methods to be used by several independent laboratories, all 30 (or 24 for methods not
able to sub-categorize corrosive chemicals) Reference Chemicals listed in Table 5 should be tested in at
least three laboratories. In each laboratory, all relevant Reference Chemicals should be tested for each
exposure time in three independent runs performed with different tissue batches and at sufficiently spaced
time points. Each run should consist of at least two concurrently tested tissue replicates per exposure time
for each test chemical, negative control, positive control and adapted controls for direct MTT reduction
and/or colour interference.

30. The calculation of the within-laboratory reproducibility, between-laboratory reproducibility,
accuracy, sensitivity and specificity values of the proposed test method should be done according to the
rules described below to ensure that a predefined and consistent approach is used:

1. Within-laboratory reproducibility (WLR) should be calculated based on concordance of
classifications using only qualified tests obtained with Reference Chemicals for which at least
two qualified tests are available. In addition, it should be reported the number and identity of
the Reference Chemicals which per laboratory have none or only one qualified test (not
considered for WLR calculations), as well as how many and which Reference Chemicals per
laboratory have two or three qualified tests (used for WLR calculations).

2. For the calculation of between-laboratory reproducibility (BLR) the final classification for
each Reference Chemical in each participating laboratory should be obtained by using the
arithmetic mean value of viability over the different qualified tests performed. BLR should be
calculated based on concordance of classifications using only qualified tests from Reference
Chemicals for which at least one qualified test per laboratory is available. It should be
reported how many and which Reference Chemicals do not have at least one qualified test per
laboratory (not considered for BLR calculations), as well as how many and which Reference
Chemicals have 3, 4, 5, 6, 7, 8 or 9 qualified tests that can be used to calculate BLR (with at
least one qualified test per laboratory).

3. The calculation of predictive capacity (e.g. sensitivity, specificity and accuracy for corrosive
vs. non-corrosive) as well as, in case of subcategorisation, over- and under-prediction rates,
should be done using all qualified tests obtained for each Reference Chemical in each
laboratory. The calculations should be based on the individual predictions of each qualified
test for each Reference Chemical in each laboratory and not on the arithmetic mean values of
viability over the different qualified tests performed (15).

In this context, a qualified test consists of a test that meets the criteria for an acceptable test, as defined in
the corresponding SOP, and is within a qualified run. Otherwise, the test is considered as non-qualified. A
qualified run consists of a run that meets the test acceptance criteria for the negative control and positive
control, as defined in the corresponding SOP. Otherwise, the run is considered as non-qualified.

Within-laboratory reproducibility

31. An assessment of within-laboratory reproducibility for similar or modified test method
proposed to discriminate corrosive from non-corrosive chemicals (but not to sub-categorize corrosive
chemicals), should show in every laboratory, a concordance of predictions (corrosive or non-corrosive)
obtained in different, independent tests of the 24 relevant Reference Chemicals equal or higher (>) than
90% (actual for EpiSkin™: 100%, 100% and 96% in each laboratory, respectively).

17
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32. An assessment of within-laboratory reproducibility for similar or modified test method
proposed to discriminate between Sub-category 1A, a combination of Sub-categories 1B and 1C as well as
non-corrosive chemicals should show in every laboratory, a concordance of predictions obtained in
different, independent tests of the 30 Reference Chemicals equal or higher (>) than 80% (actual for
EpiSkin™: 96%, 96% and 88% in each laboratory, respectively).

Between-laboratory reproducibility

33. For similar or modified test methods proposed to discriminate corrosive from non-corrosive
chemicals (but not to sub-categorize corrosive chemicals), the concordance of predictions (corrosive or
non-corrosive) between a minimum of three laboratories, obtained for the 24 relevant Reference
Chemicals, should be equal or higher (>) than 80% (actual for EpiSkin™: 88%). For similar or modified
test methods proposed to discriminate between Sub-category 1A, a combination of Sub-categories 1B and
1C as well as non-corrosive chemicals, the concordance of predictions between a minimum of three
laboratories, obtained for the 30 Reference Chemicals, should be equal or higher (>) than 70% (actual for
EpiSkin™: 80%).

Predictive capacity

34, The predictive capacity of the proposed similar or modified RhE test method should be equal or
better than the target values derived from the VRMs. For similar or modified test methods proposed to
discriminate corrosive from non-corrosive chemicals but unable to support sub-categorisation of corrosive
chemicals, the sensitivity, specificity and accuracy obtained with the 20 relevant Reference Chemicals
(Table 5) should be equal or higher (=) than 95%, 70% and 82.5% respectively (Table 6). For similar or
modified test methods proposed to discriminate between Sub-category 1A, a combination of Sub-
categories 1B and 1C as well as non-corrosive chemicals, the minimum predictive capacity values that
should be obtained with the 30 Reference Chemicals (Table 5) are indicated in Table 7. A distinction is
made between RhE-based test methods similar to EpiSkin™ on the one hand and similar to EpiDerm™ on
the other hand due to their differences in Sub-categorization predictive capacities.

Table 6: Required sensitivity, specificity and accuracy for similar or modified RhE test methods to
be considered valid to discriminate corrosive from non-corrosive chemicals (C vs. NC) but not able
to support sub-categorisation of corrosive chemicals.

Sensitivity Specificity Accuracy
>95% >70% >82.5%
(actual for EpiSkin™: 100%; (actual for EpiSkin™: 76.7%; (actual for EpiSkin™: 88.3%;
actual for EpiDerm™: 100%)" | actual for EpiDerm™: 73.3%)' actual for EpiDerm™: 86.7%)"

"Values are based on the results of the two VRMs (EpiSkin™ and EpiDerm™) for the 20 Reference Chemicals
not in italics from Table 5.
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Table 7: Required predictive capacity for similar or modified RhE test method to be considered
valid to discriminate between Sub-category 1A, a combination of Sub-categories 1B and 1C (referred
to as 1B-and-1C below) and non-corrosive chemicals *.

VRM EpiSkin™ ' EpiDerm™ '
Sensitivity >95% >95%
(for predictions C vs NC) | (actual for EpiSkinTM: 100.0%) | (actual for EpiDermTM: 100.0%)
. >80% >90%
Correctly classified 1A | a1 for Episkin™: 83.3%) | (actual for EpiDerm™: 90.0%)
1A underclassified 1B- <20% <10%
and-1C (actual for EpiSkinTM: 16.7%,) (actual for EpiDermTM: 10.0%,)
1A underclassified NC 0% ™ 0% ™
(actual for EpiSkin ": 0.0%) (actual for EpiDerm ": 0.0%)
Correctly classified 1B- >80% >55%
and-1C (actual for EpiSkinTM: 80.0%) (actual for EpiDermTM: 60.0%)
1B-and-1C overclassified <20% <45%
1A (actual for EpiSkin'": 20.0%) | (actual for EpiDerm'": 40.0%)
1B-and-1C <5% <5%
underclassified NC (actual for EpiSkinTM: 0.0%) (actual for EpiDermTM: 0.0%)
Specificity (i.e., correct >70% >70%
NC predictions) (actual for EpiSkinTM: 76.7%) (actual for EpiDermTM: 73.3%)
. <5% <5%
NC overclassified 1A (actual for EpiSkinTM: 0.0%) (actual for EpiDermTM: 0.0%)
NC overclassified 1B- <30% <30%
and-1C (actual for EpiSkin'": 23.3%) (actual for EpiDerm " 26.7%)
Accuracy >87% > 87%
(C vs. NC) (actual for EpiSkin'": 92.2%) | (actual for EpiDerm'": 91.1%)
Accuracy > 78% >72%
(AAvs. li_g;l d-1Cvs. (actual for EpiSkinTM: 80.0%) (actual for EpiDermTM: 74.4%)

' Actual values are based on the results of the two VRMs (EpiSkin™ and EpiDerm™) for the 30 Reference
Chemicals (see table 5).

* Depending on the results obtained with a similar or modified RhE test method for the 30 Reference Chemicals, it
may be considered similar to EpiSkin™ or similar to EpiDerm™ for the purpose of this Test Guideline. The
EpiSkinTM and EpiDermTM test methods are able to sub-categorize (i.e. 1A versus 1B-and-1C versus NC) but
differences are observed (SkinEthic™ and epiCS™ are considered similar to EpiDerm™). For RhE test methods that
demonstrate similarity to EpiSkinTM, results can be directly used based on the outcoming predictions. For RhE test
methods that demonstrate similarity to EpiDermTM, chemicals that are classified as Sub-category 1B-and-1C can be
considered as Sub-category 1B-and-1C, whereas chemicals for which cell viability at 3 minutes is below 50% should
be considered as Category 1, since the Sub-category 1A predictions of these three test methods contain a high rate of
over-predictions of chemicals of Sub-categories 1B-and-1C (see also paragraph 7 of the Test Guideline 431 (2)). The
regulatory framework in member countries will decide how this Test Guideline will be used, e.g. acknowledging the
significant probability of overclassification, a Sub-category 1A classification may still be accepted or further testing
may be conducted to confirm the result.

Study Acceptance Criteria

35. It is possible that one or several tests pertaining to one or more Reference Chemical does/do not
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meet the test acceptance criteria (non-qualified tests) or is/are not acceptable for other reasons such as
technical reasons or because they were obtained in a non-qualified run due to failure of the concurrent
positive and/or negative control. To complement missing data, a maximum of two additional tests for each
Reference Chemical is admissible per laboratory ("re-testing"). More precisely, since in case of re-testing
also the positive and negative control substances have to be concurrently tested, a maximum number of
two additional runs may be conducted for each Reference Chemical in each laboratory. Non-qualified tests
should be documented and reported. Importantly, each laboratory should not produce more than three
qualified tests per Reference Chemical. Excess production of data and subsequent data selection are
regarded as inappropriate. All tested tissues should be reported. The extent of unacceptable tests/runs
should be documented and the basis for the likely cause of each should be provided.

36. It is conceivable that even after re-testing, three qualified tests are not obtained for every
Reference Chemical in every participating laboratory, leading to an incomplete data matrix. In such cases
the following three criteria should all be met in order to consider the datasets acceptable for purposes of
PS-based validation studies:

1. All relevant Reference Chemicals (24 for Category 1 vs. Non Corrosive; 30 for Sub-cat. 1A
vs. Sub-cat. 1B-and-1C vs. Non Corrosive) should have at least one complete test sequence in
one laboratory.

2. Each of at least three participating laboratories should have a minimum of 85% complete test
sequences (for 24 Reference Chemicals: 3 incomplete test sequences are allowed per
laboratory; for 30 Reference Chemicals: 4 incomplete test sequences are allowed per
laboratory).

3. Atleast 90% of all test sequences from at least three laboratories need to be complete (for 24
Reference Chemicals tested in 3 laboratories: a total of 7 incomplete test sequences are
allowed; for 30 Reference Chemicals tested in 3 laboratories: a total of 9 incomplete test
sequences are allowed).

In this context, a test sequence consists of the total number of independent tests performed for a single
Reference Chemical in a single laboratory, including any re-testing (a total of 3 to 5 tests). A test sequence
may include both qualified and non-qualified tests. A complete test sequence consists of a test sequence
containing three qualified tests. A test sequence containing less than 3 qualified tests is considered as
incomplete.
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ANNEX 1
DEFINITIONS

Accuracy: The closeness of agreement between test method results and accepted reference values. It is a
measure of test method performance and one aspect of relevance. The term is often used interchangeably
with “concordance” to mean the proportion of correct outcomes of a test method (1).

Between-laboratory reproducibility: A measure of the extent to which different qualified laboratories,
using the same protocol and testing the same substances, can produce qualitatively and quantitatively
similar results. Between-laboratory reproducibility is determined during the prevalidation and validation
processes, and indicates the extent to which a test can be successfully transferred between laboratories, also
referred to as inter-laboratory reproducibility (1).

C: Corrosive.

Cell viability: Parameter measuring total activity of a cell population e.g. as ability of cellular
mitochondrial dehydrogenases to reduce the vital dye MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide, Thiazolyl blue), which depending on the endpoint measured and the test
design used, correlates with the total number and/or vitality of living cells.

Chemical: means a substance or a mixture.

Complete test sequence: A test sequence containing three qualified tests. A test sequence containing less
than 3 qualified tests is considered as incomplete (see also definition of “test sequence” below).

Concordance: This is a measure of test method performance for test methods that give a categorical result,
and is one aspect of relevance. The term is sometimes used interchangeably with accuracy, and is defined
as the proportion of all chemicals tested that are correctly classified as positive or negative. Concordance is
highly dependent on the prevalence of positives in the types of test chemical being examined (1).

ETsy: Can be estimated by determination of the exposure time required to reduce cell viability by 50%
upon application of the benchmark chemical at a specified, fixed concentration, see also 1Cs,.

GHS (Globally Harmonized System of Classification and Labelling of Chemicals): A system
proposing the classification of chemicals (substances and mixtures) according to standardized types and
levels of physical, health and environmental hazards, and addressing corresponding communication
elements, such as pictograms, signal words, hazard statements, precautionary statements and safety data
sheets, so that to convey information on their adverse effects with a view to protect people (including
employers, workers, transporters, consumers and emergency responders) and the environment (4).

HPLC: High Performance Liquid Chromatography.

ICsy: Can be estimated by determination of the concentration at which a benchmark chemical reduces the
viability of the tissues by 50% (ICs) after a fixed exposure time, see also ETs.

Infinite dose: Amount of test chemical applied to the epidermis exceeding the amount required to
completely and uniformly cover the epidermis surface.
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Me-too test: A colloquial expression for a test method that is structurally and functionally similar to a
validated and accepted reference test method. Such a test method would be a candidate for catch-up
validation (1). The term is interchangeably used with similar test method.

Mixture: means a mixture or solution composed of two or more substances in which they do not react (4).
MTT: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; Thiazolyl blue tetrazolium bromide.
NC: Non corrosive.

NSClinea: Non-Specific Colour in killed tissues.

NSC: Non-Specific Colour in living tissues.

NSMTT: Non-Specific MTT reduction.
OD: Optical Density

PC: Positive Control, a replicate containing all components of a test system and treated with a substance
known to induce a positive response. To ensure that variability in the positive control response across time
can be assessed, the magnitude of the positive response should not be excessive.

Performance standards (PS): Standards, based on a validated test method, that provide a basis for
evaluating the comparability of a proposed test method that is mechanistically and functionally similar.
Included are; (i) essential test method components; (ii) a minimum list of Reference Chemicals selected
from among the chemicals used to demonstrate the acceptable performance of the validated test method;
and (iii) the similar levels of reliability and accuracy, based on what was obtained for the validated test
method, that the proposed test method should demonstrate when evaluated using the minimum list of
Reference Chemicals (1).

Prediction Model: a formula or algorithm (e.g., formula, rule or set of rules) used to convert the results
generated by a test method into a prediction of the (toxic) effect of interest. Also referred to as decision
criteria. A prediction model contains four elements: (i) a definition of the specific purpose(s) for which the
test method is to be used; (ii) specifications of all possible results that may be obtained, (iii) an algorithm
that converts each study result into a prediction of the (toxic) effect of interest, and (iv) specifications as to
the accuracy of the prediction model (e.g., sensitivity, specificity, and false positive and false negative
rates). Prediction models are generally not used in in vivo ecotoxicological tests (1).

Predictive Capacity: The predictive capacity reflects the test method performance in terms of correct and
incorrect predictions in comparison to reference data. It gives quantitative information (e.g. correct
prediction rate) on the relevance of the test method. It comprises, amongst others, the sensitivity and
specificity of the test method.

Qualified run: A run that meets the test acceptance criteria for the NC and PC, as defined in the
corresponding SOP. Otherwise, the run is considered as non-qualified.

Qualified test: A test that meets the criteria for an acceptable test, as defined in the corresponding SOP,
and is within a qualified run. Otherwise, the test is considered as non-qualified.

Reference Chemicals: Chemicals selected for use in the validation process, for which responses in the in

vitro or in vivo reference test system or the species of interest are already known. These chemicals should
be representative of the classes of chemicals for which the test method is expected to be used, and should
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represent the full range of responses that may be expected from the chemicals for which it may be used,
from strong, to weak, to negative. Different sets of reference chemicals may be required for the different
stages of the validation process, and for different test methods and test uses (1).

Relevance: Description of relationship of the test method to the effect of interest and whether it is
meaningful and useful for a particular purpose. It is the extent to which the test method correctly measures
or predicts the biological effect of interest. Relevance incorporates consideration of the accuracy
(concordance) of a test method (1).

Reliability: Measures of the extent that a test method can be performed reproducibly within and between
laboratories over time, when performed using the same protocol. It is assessed by calculating intra- and
inter-laboratory reproducibility (1).

Reproducibility: The agreement among results obtained from testing the same substance using the same
test protocol (1).

Run: A run consists of one or more test chemicals tested concurrently, by one laboratory, with a negative
control and with a positive control.

Sensitivity: The proportion of all positive/active chemicals that are correctly classified by the test method.
It is a measure of accuracy for a test method that produces categorical results, and is an important
consideration in assessing the relevance of a test method (1).

Skin corrosion in vivo: The production of irreversible damage of the skin; namely, visible necrosis
through the epidermis and into the dermis, following the application of a test chemical for up to four hours.
Corrosive reactions are typified by ulcers, bleeding, bloody scabs, and, by the end of observation at
14 days, by discoloration due to blanching of the skin, complete areas of alopecia, and scars.
Histopathology should be considered to evaluate questionable lesions (5).

Specificity: The proportion of all negative/inactive chemicals that are correctly classified by the test
method. It is a measure of accuracy for a test method that produces categorical results and is an important
consideration in assessing the relevance of a test method (1).

Substance: means chemical elements and their compounds in the natural state or obtained by any
production process, including any additive necessary to preserve the stability of the product and any
impurities deriving from the process used, but excluding any solvent which may be separated without
affecting the stability of the substance or changing its composition (4).

Test: A single test substance concurrently tested in a minimum of two tissue replicates as defined in the
corresponding SOP.

Test sequence: The total number of independent tests performed for a single test substance in a single
laboratory, including any re-testing. A test sequence may include both qualified and non-qualified tests.

Validated Reference Method(s) (VRM(s)): one (or more) test method(s) officially endorsed as scientific
valid that was(were) used to develop the related official Test Guidelines and Performance Standards (PS).
The VRM is considered the reference test method to compare new proposed similar or modified test
methods in the framework of a PS-based validation study.
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Within-laboratory reproducibility: determination of the extent that qualified people within the same
laboratory can successfully replicate results using a specific protocol at different times, also referred to as
intra-laboratory reproducibility (1).
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