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JaCVAM statement
on the in-vitro tests for skin irritation

At the meeting concerning the above method, held on 4 March 2010 at the National Institute
of Health Sciences (NIHS), Tokyo, Japan, the members of the Japanese Center for the
Validation of Alternative Methods (JaCVAM) Regulatory Acceptance Board [1] unanimously
endorsed the following statement:

Following the review of the results of ECVAM (European Venter for the Validation of
Alternative Methods) statement on the validity of in-vitro tests for skin irritation, it is
concluded that the EPISKIN can be used for distinguishing between skin irritant and non-
irritant chemicals within the context of the OECD testing guideline No. 404 on Skin irritation.

The JaCVAM Regulatory Acceptance Board has been regularly kept informed of the
progress of the study, and this endorsement is based on an assessment of various documents,
including, in particular, the report on the results from the study, and also on the evaluation
supported by JSAAE of the study prepared for the JaACVAM ad hoc peer review panel.

Hajime o Jlma i ¥ hru Inoue,
Director, Director,
JaCVAM, NCBSR,
National Centre for Biological Safety and Research (NCBSR) NIHS,
NIHS, Tokyo
Tokyo

4 March, 2010



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. Tohru Inoue (NIHS)

Mr. Noriho Tanaka (Food and Drug Safety Center)

Mr. Takemi Yoshida (Showa Univ.)

Mr. Hiroo Yokozeki (Tokyo Medical and Dental Univ.)

Mr. Isao Yoshimura (Tokyo Univ. of Science)

Mr. Kazuichi Nakamura (Japan Pharmaceutical Manufacturers Association)
Ms Yuko Okamoto (Japan Cosmetic Industry Association)

Mr. Takeyoshi Oshima (Japan Chemical Industry Association)
Mr. Hiroshi Onodera (Pharmaceuticals and Medical Devices Agency)
Mr. Iku Mitta (Pharmaceuticals and Medical Devices Agency)

Ms Midori Yoshida (NIHS)

Mr. Yoshiaki Ikarashi (NIHS)

The following members were involved as observers in the consultation process, but not in the
endorsement process itself.

Mr. Masayoshi Shibatsuji (Ministry of Health, Labour and Welfare)

Mr. Shinichi Jitsukuni (Ministry of Economy, Trade and Industry)

The following members of the JACVAM Steering Committee were involved as observers in
the consultation process, but not in the endorsement process itself.

Mr. Yasuo Ohno (NIHS)

Mr. Mitsuteru Masuda (JaCVAM)
Mr. Hajime Kojima (JaCVAM)
Mr. Masaharu Akita (JSAAE)
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BE#% R38(irritant) &4 E L=, FEMEX B IX PBS RV =, BB IL 5%SDS #RL V-, i8R
[EEAEL TRRYERL 3 BIERELT-,

[DETERMINATION OF IL-1 @ CONCENTRATION IN THE CULTURE MEDIUM]

IL-1 o BIBO=OIZRUEEERERVTEREL ., IL1 o E®/V0—FILIEETLO—
TavTLETU—FERV Y URMyFERRRERKZZAVTAZEL, BIEIZE.
Quantikine® (R&D Systems)# L =,

F[EI% Quantikine® human IL-1@ Procedure. R&D Systems [ZH¢->7=, ERALI=3 2D
EEETILOEIBEENSDFEH[EE pg/ml TRLIz, MTT EILEAT., FH4EHFEH 50%
BOFEREERL, A, IL-1 o BIE T 50pg/ml UL EDIERETTYMEZE R38(irritant) EHIEL
50% B OERERL. D, IL-1aBIET 50pg/ml REDHREEZTTMEZRTAL (Non
irritant) &I L1, F1=. SOP 1ZI&. COFER(L. Quantikine® (R&D Systems)& L =15

5
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BICRICSIDFETHBERE SN TS,

CORABRIIMTT-ERAETESLGSEFERMERUFIBOBRUENES DL HEME
DHIZHEARAINTIND,

LR 2 BB REED T UL, BonIBERBMICLURIISN T,

MTTBITEICDOVWTIE. MBEFERICKIHEREL TS LEOBRELFEED /N
DADDHDS,. S 3 BREARDREHELIS, BELFEEDN\SUVANLRELTELD
(&, EFE 24%M5 77%T. RLFRMEENEL (1.593) DITEFR 55%THY. Sk, 5%
EL-HERE 50%DEREL T =IEM D, ETFE 50%ZHBAMEL-TED T LIRS
htTs,

—A. -1 GEEDHEREL, SOP TIX50pg/ml EXHFESN, NT—2av[ERFENT:
M. BHEOERERICEY . PREES 60 pg/ml [(TEEIBIET. BT REEAR LT ZT
EHFERRENT-. ECVAM ECO#EREZT AN ERMICHRBEEL 60pg/ml IZEESH
t=o

3. NT—2avIiCAWEYMEOSYE., BIREBOZ A

HERME DRIRIE. Chemicals Selection Sub-committee(CSSC)IZ&>TERES T -, HER
MBI 58 BTHo - REBEYEER1. 21277,

HEBRMEOREEEEIL. in vivo T—EARAFARETHY . TR0 ELHERINLTLDLD
ELT.32DT—42~A—X (i European Centre for the Ecotoxicity and Toxicology of
Chemicals (ECETOC)T—4~—X . ii European Chemical Bureau(ECB)IZ&k 58 {L#W
BT —4~X—X (New Chemicals Database, NCD) . iii Toxic Substance Control Act (TSCA)
T—AR—R) IZEFINTWSLEMEISBESNT=, in vivo T—2IE FLAXHRIER
M5, 3 HLLEOEBEOME R F RIS EL S G5 F- 8L o 2 {E (dominant median
(Draize) score) #{R AL TV S, CORREFIEAT H52E T, EU 7758 R38(irritant:2 LA E/no
label) 121+ T#4<, GHS 43 %& (Irritant 1:2.3 LLE. Mild irritant MI:1.5 LL.E 2.3 R, non-irritant
NI:1.5 KR35 ~DBERAN A REE D

ECETOC. TSCA ™M RERMB O@ER in vivo T—RILFEEHSNTLVSA . NCD o DE
ERMED@ER in vivo T—RIIRBRIFOBBETREINT . PREDOEHDOH TH-oT=.

58 EOREBRMEBEDOARIE. EU S EEICHVT.RIB T RMEH 25 F, nolabel AA33FET
Hor=. GHS S8l kBH&. Irritant A 13 FE. Mild irritant A% 17 &, non-irritant A% 28 & &
%21, EU—GHS 78Tl .R38—1 A 13 . R38-MI A 12F&. no label-MI A 53, no
label-NI A 28 B TH o1z, (I, SEIFELGH FHEE. BRE. MELENEEZEDLO
TH>T-. INBIE ThEFNERICa—FADioh ., SMERICEfShi-,

LLE&Y, CSSC IZ&kPFABRMBDFIRICONTIL, BIREEHAETHY . 58 FBEEIRL
TWAIEMG, BMICHEMIZLRHETH o=,

LAL. BEAZNzinvivo T—RIZDWT, FLAXKERIZE B ESNTNBEM, KL XEIZIE,
OECD-TG404 #&EHLIODEZNRHHENS, EDLILRABRZIZK>TEN-HE
BRELTEWENDHS,

BARIZBVWTEBRICERALKSETHIHE . 96 EU THRERMELLTGEESN - 58 MEIC
MAT. BRICBVWTHICHEASEESS VR ERMEMEIZODWTH, /T —F . HEY
BUAMIEBMT I ENBETIIBELMNEERZ NS TORIZDONTIE, BREEELLSEKY
Y. FRBMT)RAMNT YT T BHIESHNEMT, BREMERIENTELEER S,



% 1 ABRPME— & Hoffmann, S., (2006)1531H  * No.14. No.38 % phase 2 SEAS 4ot
chemical subistance name CAS-number | source
number
1 © | 2-chioromethyl-3,5-dimethyl-4-methoxypyridine hydrochleride 86604-75-3 NCD
2 1-bromo-4-chlorobutane 6940-78-8 ECETOC
3 1-brormohexane 111-28-1 ECETOC
4 1-decanal 142-30-1 ECETOC
5 3-chloro-4-flucronirobenzene 350-30-1 ECETOC
[ 3-diethylaminoprogionitrile 5351-04-2 ECETOC
T 3-mercaplohexana’ 51755-83-0 NCD
8 4-melthylthio-benzaldehyde 3446-89-7 ECETOC
] 2,6-dimethyl-4-nitrobenzeneamine 16947-63-0 NCD
10 aliyl heptanoate 142.19-8 ECETOC
11 allyl phanoxyacetale 7493.74-5 ECETOC
12 2-athylhexyl 4-aminobenzoate 26248-04-2 NCD
13 1-[4-(2-dirnethylaminoethoxy)phenyl]-2-phenyibutan- 1-one 88047-07-4 NCD
14*

15 s-terpinec! 89-55-5 ECETOC

18 capryl-isostearale 208802-43-7 NCD

17 ;?S-énn?élgyi-a—[(1,7.7'-1rime1hylbicyclo[2.2.1]hapt—2-yl}oxy]-1 -propancl. bornyl '1 28118-70-0 NED

13 butyl methacrylate ©7-88-1 TSCA

19 2,5-dimethyi-4-oxo-4,5-dinydrofuran-3-yl acetate 4166-20-5 NCD

20 cyclamen aldehyde ] 103-85-7 ECETOC
A mixture of;

21 S-exp-decylbicyclofz. 2. 1]hept-2-ene; 22094-85-5 NCD
S-andp-decylbicycin][2.2. 1}hept-2-ene

22 diethyl phthalate 84-65-2 ECETOC

- 23 di-n-prapy! disulphlde £20-19-6 ECETOC.
24 di-propyiene glycol 25265-71-8 ECETOC
25 dipropylene glycol monobutyl ether 20611-28-2 TSCA
26 3,4-dimethyl-iH-pyrazole 2820-37-3 NCD
27 2-izopropyl-2-isobutyl-1,3-dimethoxypropane 128228-21-3 | MCD
2| A G o) 2 O TS| arotases | e

MWixture of:
23 2-methyl-4-(2', 2", 3 trimethyl-3'-cyclopenten- 1°-yi}-4-penlen-1-ol 014864-80-8 NCD
56% {1'R,2R) & 40%[1'R 25) ispmer :
- Mixture of: ’ .
30 diethyt cis-1,4-cyclohexanedicarboxylate; 0072903-27-6 | NCD
diethyl trans-1 4-cyclohexanedicarboxylate
A mixture of isomers; | BUss7-64-3
31 athyl exo-tricyclofs.2.1.0(2,6))decane-endo-2-carboxylate; ] ; NCD
ettivl endo-tricyclofs.2.1.0(2,8)]decans-exo-2-carboxylate ] {mix.
3p sg—g:f:ryr)-sﬁ-hydmxy-tl R-{1R,2-dihydroxy)ethyl-&S-hydroxymethyl-1,3- { 7080-5 8-0 NCD
33 heptyl butyrate | 5870-93-8 ECETOC
34 hexyl salicylate | B5259-76-3 ECETOC
35 cyciphexadecenons | 2550.52.9 NCD
38 isopropansl | 67-63-0 ECETOC
37 [2-{zyclopentyloxy)ethyllbenzena{cyciopenty! 2-phenylsthyl ether) 1 ot allecated NCD
3B* |
38 methy] stearate { 112-818 ECETOC
40 1-methyl-3-phenyl-1-piperazine ! B271.27-2 NZD
41 naphthalene acetic acid 856-87-3 TSCA
e otz 46 oAt o | jooeos 377 | NG
A mixture of isomess; ) ;:;)2 58-87-7
43 1-(1,1 ~d!methy!prupyl}-4—ethoxycls-cyclohaxane; 184 2' £6.89-9 NCD
1-{1,1-dimethyl propyl)-4 -ethoxy-trans-cyclohexana {trans)
44 phenylethylalcohol 60-12-8 ECETOC
45 {+/-) trans-3 3-dimethy|-5-(2,2, 3-trimethyl-cyclopent-3-2n-1-¥])-pent-4-en-2-0f 10785B-64-4 NCD
46 4-methyl-8-methytenetricyclo[3.3.1.1(3,7)jdecan-2-o) 122760-84-3 NCD
47 4-methyl-8-methylenetricyclo[3,3.1.1(3,7)jdec-2-yl acetaie 122760-B5-4 NCD

13
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48 2-(formylamino}-3-thiophenecarboxylic acid 43028-69-9 NCD

49 isostearic acid meonoizopropanciamide 152848-22-1 MCD

50 2-phenylhexanenitrila 3508-98-3 NCD
Mixture of isomers: ’

51 1-(2-isopropylphenyl)-1-phenylethane {CAS 191044-81-7) 52783-21-8 NCD
1-(3-isopropylphenyl)-1-phenylethane (CAS 181044-53-4) (rnix.)
1-(4-izopropylphenyl)- 1 -phenylethane {CAS 2320-06-° )

52 propyl (28}-2-(1.1-dimethylpropoxy)-propanoate 0318002-82-1 | NCD

53 sitane A-1430 2530-87-2 TSCA
Mixture of isomers: -

54 1-({spirof4.5]dec-7-en-7-ylipent-4-en-1-one (CAS 224031-70-3) 224031-70-3 NCD
1-(spirofd. Sidec-§-en-7-yiipent-4-en-1-one (CAS 224031-71-4)

55 lerpinyl acetate ) 801-26-2 ECETOQC

58 benzenethiol. 5-(1,1-dimethylethyl}-2-methyl (NB: CAS name from company) | 7340-90.1 NCD

57 triethylene glycal 112.27-6 TSCA

58 tri-isobuty! phosphate 126-71-6 TSCA

59 (E.E}-3,7,11-rimethyldodeca-1,4,8, 10-tetraen-3-od 125474-34-2 NCD

50 bis{({1-methylimidazol}-(2-athyl-hexanoale)], zine complex nol allocated NCD




% 2 SERIE O RIS HIFS FERIBIE Hoffmann, S. (2006)05315

* No.14, No.38 I& phase 2 B EM SR

classification dominant dominant
chemical ECS GHS median endpoint
1 R38 | 2.7 8
2 ro label N1 4.0 8
3 R38R | 27 E
4 R38 I 2.3 E
5 no label ] 1.0 E
& no label ] a.0 B
7 no label NI 9.0 B
8 no label NI 1.0 E
g no label hE 0.3 E
10 no label (L]l 1.7 E
11 no label Nt 0.3 E
12 no label NI 0.7 E
13 R8s | ] 2.0 E
14*
18 R3a 4 2.7 [8)
16 F no label NI 1.0 E
17 no labsl [ 1] 1.7 E
18 R3g I 3.0 E
19 no label Mi 0.0 B
20 R38 I 23 0
21 no label 1] 1.7 E
22 ro label Mi 0.0 E
23 R38 | 3.0 E
24 no labal Ml 0.0 E
25 o label NI 00 E
26 no kabal NI 0.0 B
27 R38 I 4.0 E
28 no label NI 0.0 B -
29 R38 nat 2.0 8
30 _no label NI 1.3 E
| R38 nal 2.0 o}
3z no label NI 0.0 B
33 no label nal 1.7 E
34 R38 Ml 2.0 B
35 no label NI 0.0 B
<] no label NI 0.3 E
a7 R38 | 3.0 E
38"
30 no label N} 1.0 E
40 Ry | 3.3 E
41 no labed ] 0.0 B
42 no label Ml 0.0 B
43 nise Ml 2.0 B
44 no label NI 1.0 E
45 R3B | 2.7 E
456 R38 A 2.0 B
a7 R38 WH 2.0 B
48 no labsl NI 0.0 B
49 R38 Ml 20 E
50 no label M 1.7 E
51 R3B i 290 E
52 no labet M 0.7 E
53 no label N1 0.0 B
54 no label M 1.3 E
55 R38 M 20 B
58 R38 ! 33 O
57 no label Ni 0.0 B
58 R38 M 2.0 E
58 R38 | 4.0 E
80 R38 M 2.0 E
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4. FEEDIEEEETMI S-OICALLN-MED in vitro BLXUSET—4
@ﬁll‘\
EELT- 58 BEDHBMED in vitro FHEFHERIT TROEHELTREBIN TS,

1 Hoffmann, S., (2006) ECVM Skin Irritation Validation Study Phase II: Analysis of the
primary endpoint MTT and the secondary endpoint IL-1a, 135pp, Will be available
under Downloads of study documents, at http://ecvam.jrc.ec.europa.eu/index.htm,

2 Spielmann, H., et al., (2007) The ECVAM International Validation Study on in vitro Tests
for Acute Skin Irritation: Report on the Validity of the EPISKIN and EpiDerm Assay and
on the Skin Integrity Function Test, ATLA 35, 559-601.

5. T—20DE

EHK/NYFT—32D Phase 2 DFEREHIZFEMLL-,

BERERTRESNIHBRIERIE SOP SRS =TF—2 —MIBHBLTIR—C AV
—LDEYHARDHITRHEEN TN, £2T—22—MEL ECVAM (2> T/SRT—R{R5E
S RAT—FRENFERESATUOVEVERICIRY. BT —2ELTRIF AN TREEL T
%

Phase 2 [2H1T 48R IT 1 FHEBRTELICI DO REETIVERNVTRIEL, 3EIDORBRERE M
MBS TIN5, Phase 1 SIFENT-#ERERIC [EHREO OD fEH 0.6 L ETHII &,
Bt OMAaEFREMN 0% UTTHIZE. SHISHBMEDERRICE T3 DDKREE
TILTOHBERED SD A 18% LU TICHIIEET—4ZIF AN ELLTHEREL T
B Fl, COREZR-ELRNVEE  3EORRICMAT 1 ELHERBRORENZOHONT
Wb, CNHEDT—ERYRWNIE, TR—DAVMF— LIz k> THERSN . BRRMNIZ. BABY
BIZTOWTHELNT RTOT—4%5HE T 255, ZIFANEEIEALE: 3 BOTF—284F
BRICESZHEHEmL.

FTRTDT—RERITLEBRERITANBREEZ ST LT —2DH L 5BHAER I
RESh ., EVHERICEDFTFMERN S, BB ICKELEAEIINEM-TE, D, BE
BRIZITIRTOT—4ERALTHEON - HIEN RSN,

L&Y, T—EOEITOVWTIIRFHERICE DV TR AN R ELREL. BRZTAN
[SDOVWTERSNTEY ., BREZLEHIBTE5,

6. ARG RLETDEN
AR CEMEIN Tz phase 2 DERERVVTEMAEL -, T—4BH I EPHERICL->TEE

ShTWD, MTTETEOERNERMEOFHEICE., 3AORBRERD — TERE HRIH(E
BKE1%). EERNIZEREDLLE, Pearson OHEBRE. Bon-3EIORYRLEROE
N —BLI- B THRT 2550 4 BOMKFENREAINS, IL-1 o BT T, HEFRL
[Z&BEHBED KDY ICEBEHA RSN,

FREREDERME L, &/ F—2arht, EU MY RS% R38 £F /T 2=0IcstEEN=1

10



DTHAHZEMD, FRAKBREABRMEDHEND 2x2 HEIRICKIFIMmERELT-, Thbb,
% FE (sensitivity) . $F 2 % (specificity) . — B 1 (accuracy ) . [ 1 F & 6 77 (positive
predictability), F& 1 F N HE J(negative predictability)|Z&>TEHEIL -,

MTT EZTERICEIS DHEER AN - B N DR D BT 6 LU R E G FRItERE Ol 3
BlEf=1E 4 EOEBRARBRT S TEIEZ O D R{E (median) # B THEFTL . IL-1 a
EDHERIK, FIEEE 60 pg/ml ZERALTENFL -, ERRMEICRAT 5B EE DO TR
EFAVTEH@EL,

MTT EFTEICDWLT, 3 HEER CTRESNT- 58 BOKBRME I T DHEREL. LTI T
(. 178(4EIEHE 4 &) TEDS55, MREFED SD18% LU T#HET, 10 RELEEHN L
TEotz, A=) —/NTIX 187 (4 BIRME 13 &) TED S5, 18 HERHEEESN LAEoF=,, Sanofi T
(& 182(4 [E]EfE 8 M) T, TD 55 16 RERMNEHES &7xo1-, 58 RO AR ZRAL . Mt
FED SD18%LLTZE#-LT- 3 BIOFERNESN-#IE, OLFILTIX, 55/58 THo1=. 1

—1J—\TlZ. 56/58 T&Ho1=, Sanofi Tl 54/58 TH-1-(%& 3),

MTT BREACEVLWT,. TRTOREROEHRBRYMEICE TP REFHAVEBITIZE T,

R38 RRHFELLHIELI=BIL. 75 s8ERh 56 SHERTHY .. BEIL 56/75(74.7%) THh 1=, 99
SERh 80 FMERTHY. IERTEELEHEL AL 99 HEkh 80 HERTHY. HEMIX
80/99(80.8%) T#H o1z —EFEI(L 136/174(78.2%) ThH->1-(F 4. K 5),
R38 &AM 25 MORBMEICHEUL T, PREZAVVIGEE . WTh A DM CIEtEEEHES
NEHBRMERIE 12 BTHY . TOFTTRTOMROERNTRCEELFTHmEINELD
(X313 of- GRERMIE No.34, 49, 51), — A, ERFYE IBEOLANT. LWTIHDHKERT
Gt LEHE S -HEBRMBERIL. 10 BTHY. I NTOEERTHELFFBINI-LOH 3 EH
o= (RERME No.2. 17. 26)(F 6).

IL-1 o BIE DEEROEMIZEALTIL, #IEEEE 60 pg/ml ZFALTENL . IL-1 o JIEE

EML-HE D—HEE, R38 RARFELHELAIE, 75 Rk 68 HERTHY . BREIX
68/75(90.7%) TH>1=. R TREELFEML - BIXHABRD 78 HEBTHY . HFEHIL
78/99(78.8%)TH otz —EE(X 146/174(83.9%) ThH 1=, IL-1 ¢ BIEDBMIZKY ., FRItE
BEDm EAFERINT(ER 7).
IL-1a BIEEBML-5E . HEBRYEDORBALhRIEOHE TG T HL. RIBRTNEMELLE
L<HITRLT=II%. 25 Eh 23 MIETHY . BEIL 23/25(92.0%) Ttz Ik FTE ELLFE
@mLfBliE 33 &P 26 METHY . HFEMIX 26/33(78.8%)ThHhoT-o —BEIE
49/58(84.5%) T 1=,

UE&Y, GABRMENA 58 MELLEM+ATHTHLI LD, BE, HEE, —HED
BIEOREICDOVDTRELGEELGRL, FAEREICOVWWTHRIIR A THDENR S,

ESAC DFHBEIZH LT, IL-1 a O BIRICLDHIEZBMT HIEMN. MTT BTETEDL
N-BEHHEEREE T 5-OICEWEHETHILHELZDBMAREEIN TS,

IL-1 o ORHEAIE DWW TIE RSB MU-EHHEIEE THAL . SEOHKERENSIE, FE
T —2av RN TLRERBEOHLNT S5I12 IL-1 o ORERIFEDBMIZEY., EL
WREBHRMAFONIZELE VLN NWIENS MTT ETTEICE A5 EEARE L TEREL . |
IL-1 o DHBIEIESET—2ELTRYIES O AR B EH SN,

11
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& 3 HEKIZHTS MTT ZxzOERRBREROEERE (S.D.)

Hoffmann, S., (2006) ™55|F  * No.14. No.38 |% phase 2 RE&H SRS
chermdcal - LU Dréal Unitever Sanof
numbes un fue s
1 2 3 4 1 2 3 4 1 2 3 4
1 0.77 .15 1.20 1.22 344 0.57 0.43 1.08 D.4€
z n.79 o 0.56 D.29 093 2.19 028 069 032
3| 1426 10,05  17.12 .14 480  13.83 B.54 518 11.49 12.61
4 1.83 276 1.26 1.%1 2.43 £.81 0.18 220 0.83
§| 2309 2351 2872 1.00 461 15.80 2873 1379 D.7¢ 0.84
6 1774 1208 1849 579 | 10.74 11.73 6.54 2766 2819 2014
7 3.94 5,51 13.88 15.62 508 227 788 1319 1.8€
a 158 1746 1431 136  19.8F° 5,23 1,49 1.67 6.43 1.5€
8 4.48 5.58 5.56 880 3194 4.26 8.6 275 8.58 a.41
10 5.49 3.84 7.64 13.48 9,37  16.19 330 1137 agc
1 215 7.08 7.24 11.99 5,69 7.7 3.42 5.99 an
12 247 1158 8.48 502  10.35 14.33 .37 7.16 2.8¢
12 om - 139 0.35 0.55 032 2.48 4,45 0.38 17.52
14
16 | 11.69 7.84  18.88 837 0.83 LT § D.25 113 1588 .16
18 2.42 181 5,10 2.34 248 7.40 .55 1.81 8.7¢
17 .71 D1 1.87 0.95 262 0.05 2.82 0.68 n.7¢
18 4.75 1.70 1.46 25,23 4.12 1012 445 | 4118 7.40  28.47
18 5.20 1.63 2.45 1860 . 486 578 354 2743 47 5,44
20| 1138 289 1313 0.60 388 azu 3.52  29.88 6.7 3189
21| | a0 7.26 3.2 10.28 46% 7.29 265 172 7.82
22 4,18 5.88 4.53 283 a4 15.27 .76 1.19 23
23| 2mas 1168 B.56  30.12 158 21.54 327 1119 216 LR ‘6.5 1049
24 | 11.88 5.09 7.29 4.36 9.53 802 .24 6.38 283 3.90
28 338 8,60 118 202 3.28 9.97 1310 10.08 168
26 152 170 1.35- 13.08 445 1139 ) o074 3.10 0.1
2r| 1480 1782 1322 42,94 213 1372 0.04 7.5 7.82 5.75
28 373 1,95 5,32 6,51 9.22 577 5.12 1.60 245
29 2.28 132 0.38 054 1.22 133 044 B.65 . 1.4
20 | 14.52 481 4,32 .80 2152 13.54 8.77 4.35 233 2.76
31 1.32 2.90 103 0.35 16386 2492 2.00 D.8g 0.92
32 1.13 565 400 531 .37 12.24 6.92 8.95 108
a3 1.88 277 7.27 646+  13.06 576 7144 845 BLY
34 3,65 941 1.44 28,87 8.09 4.98 115 14,14 B.73 274
25 4.85 399 2,25 767 1408 T.44 9.55 9.10 4.88
36 | 1416 687 277 540 2180 9.96 27z | 21.28 .63 3.68 7.58
37 1.68 1,84 D58 - 0,25 1.85 131 0.41 12.27 0.74
kl: 4
39 1.44 432 5.94 7.46 6.02 8:58 2.21 3.96 7.24 ]
40| 1.28 7.75 B.08 11,42 a0z 11.15 22,6 0.81 6,62 0.1
41 210 386 2,01 4.54 6.59 ATt o 7.99 333 6.1
42 5.25 1.38 588 44,07 3.9 0.7 8.91 5.98 8,07 8.10
43 ar 1538 5.13 2,43 2.0 4.13 20417 - 1B.80 759 1892
44 523 543 5.00 1497 1643 3345 10.04 | 1O.18 518 1270
45 115 054 041 0.95 1.57 1.1 0.23 2.68 0.81
48 3.41 973 4,73 1,33 0.66 2.48 0.30 2.24 TS5
47 141 641 237 452 1049 1088 1.26 338 .75
48 | 10.08 531 . 242, 4.10 578 5.54 - 9.24 611 2.62
48 | 1458 481 3.40 343 216 4.48 6.05 5,30 348
50 577 . 588 3.98 287 2941 965 7.72 722 3.73 502
51 18.87 10.28 B.62 . 361 409. 187 388 892 7.4
52 | as4s 5.08 8.21 5§32 | 1530 1020 3807 1614 3.114 564 1722
53| 2820 1447 2478 2120 2261 19.91 5.55 938 1108
54 8.51 749 531 2358 1755  9.B4 577 454 1DG9
55| 1588 1675 11.31 0.78 1.28 0.40 2099 2303 4.45
65 206 1.44 1.54 30.48 10.88  020HD 8.40 269 2.35
57 3.0 7.04 245 B.84  {3.38 594 339 8.47 1.9%
58 0.47 0.33 1.72 0.49 6.9%3 0.44 B74 - 118 0.36
59 0.80 232 . Bt .90 0.61 1091 - 5.20 7.39 104D
&0 2.86 1.54 4.42 1,98 0.78 .64 3.70 593 1782
12
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% 5 EPISKIN O MTT &5tk k 5 K EHlEH 0 F Bt EE Hoffmann, S., (2006)05 31

specificity | sensitivity
n % n %
all runs {individually classifination) 311 7974|238 7373
three valid runs (individually classification) | 285 80.70 | 210 77.62
all runs (median classification) | 99 sos0| 75 7467
three valid runs {(median classification) | 95 8215 70 738,56

3% 6 EPISKIN [Z&5 MTT i ZiE TR EA—BILEM>1-HEWME — & Hoffmann, S., (2006)
MSEIE (KREEHANIE-TH 2D, TL—DEILIESD A >18)

) L'Orésat Unilever Sanodi 1 "
":z]m' E class ﬁm‘;n"“ run Purt rum ng::ihar of m'ﬁ?ﬂﬁm
» 1. 2 32 4{1 2 a al1 2 3 a]wuns
2 no labed 1] it 1 ¢ i1 1 t 1 1 9 10600
7 no abal 17 1 1 1 1 9 1 101 1 ) 100.00
28 no label g 1 1 1 1 1 1 1 01 1 9 10000
B no label 1 1 1 a 11 1 414 1 1 0 20.90
5 no tabel 4 a1 4 1 1 1 o 0t 1 1 10 8G.00
7 no labed o 0 5 o 101 4 1 1 1 9 B5.57
& no labe g 1 1.4 1{1 ¢ o 8 o 1 0 £0.00
52 no labet ot 1 6 0 olo o 1. 1]0 0 0 i1 2727
53 no labal 0 o6 o o010 J1t o 0 9 222
84 o labiel 135 |o o o 1 00 {1 6 o 3 22,22
a4 R3B P ¢ 0 0 o 0 o oflo o O 10 100,00
a8 R3B 2 0 0 0 (0 0 O 2 0 0 8 100.00
51 R3B 2 o ¢ 0 (b 0B {0 D O 3 +00.00
27 Rag 4 0 0 O 61t 1 140 0 0 10 ™00
60 R3E 2 0 DD 11 1 g o 0 g B6.57
23 Ras 3 .0 8 1f1-1 1 1(5 0 0 B 1z 58.33
55 R3& 2 i oo om0 111 1 0 0 2 4444
58 Ras 3.3 ' (0 0 0 11 1 2 33.33
a3  Rag 2 6 o1 1 111 91 0 1 10 30.00
20 R38 23 111 i1 T 00 1 w 20.00
3 R3S 27 o1 11 10 1 1 10 10.00
18 138 3 111 6 1 1 141 11 0 10.00

7 EPISKIN O MTT &7tk & IL- o BIE A DB M1 &5 B2 FE 73O T Bl & Hoffmann,
S., (2008) 531

in MTT MTT + PM-total
specificity 99 = 82.83% 78.79%
sensitivity |75 74.67% 90.67%

7. REBEDERN (B, Eii)

MTT BIEITDN T, 4 OB FEILBMRNBRIEER 8 (CFEDT=, TATOF—
SERIZUBIT LT SR ANBEE ST LE 3 BDF—S0HI L ARATREFRET
Botz, SR THBENH - HBRNE QML HRMTEABOIN, LAL, TRT
DEERHEERIZELV T, SER(D 90% B A¢ SD18% U T LR LA ISHAL ThYKX S
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Bl ST,

7 8 A FO#HIHTFEAICESiEHNBRYEDOFEE Hoffmann, S., (2006)5531H

L'Oréal Unilever Sanofi
all three all three ail three
1 walid valid valid
runs runs runs
sample size 58 55 58 | 56 58 54
ANOVA: '
number of chamicals wth 5 5 14 11 8 8
significant run differencss '
‘number of chemicals wih '
s >18 4 2 7 5 5 2
mean correlation of runs 0.8513 0.9792 0.8144 0.9358 0.9330 0,9691
proportion of identically - ’ '
classified chemicals £52/58 BAISS 52/58 8356 | 50/58 50/54

ESAC O Peer review panel Tl&. BEDAEKEDRKES(1%)ITONTERLTLIDA,
RSREDEAZDEDIZONTD+SERFAVDLETHS,

FEEEREIE. REBMED 3 EEROERICTONT, 2B, SD ICRIEBIT R UEHE.
PRt R DFEERR O — Bk IC DLV TERfT Sz, Ik D S8 BB P TT RTOIEER
T.HEHEMNS—HLE=HDIE, 50 FETHY. 50/58(86.2%) THo71=(F 9). £1=. Receiver
Operation (RO)BH#RICEDEMRDHEETIX, RICLKIBTOEREHILDODIFIEFEFT

£t ot=(E 1),

B 1 &HEs%I“kD RO IR (RITANEEBE T —2I285)

1.00-

-

0.754

e

sensitivity
(=]
¢

—— L'Oréal
- Unilever
e SaNOFi
.25+ — i
0.00-F . . T )
0.00 0.25 0.50 0.75 1.00

1 - specificity

17




24

5 9 EPISKIN O e RIBE Bt (0:non-irritaint. 1:irritant) Hoffmann, S., (2006)»581 8

chemical EL} ) median classification between-laboratory
_ nmumber | classibeation L'Qréal Lnilaver Sanofi reproducible

S 2 no label 1 1 1 4
‘5 no label 1 1 1 +
g no label 1 0 4] -
7 no labal 0 1 1 -
8 no label 1 1 1 +
9 na label 4] D 0 +
10 no lahel 0 0 G +
11 no label 4] D 1] +
12 no labe| 0 0 1] +
16 no label 0 D 1] '
17 no label 1 1 1 +
19 ‘ no lahel 0 0 0 4o
21 no labal 0 ) ] +
22 no label 0 0 0 +
24 no label . 4] o] 4 +
25 no label 0 0 0 +
26 no label 4 1 1 o+
28 no label 0 v} 4 +
30 no label 0 0 0 +
32 na label 0 D 0 +
33 no lahel 0 0 4] +
35 no label O 0 ¢ +
38 na label 0 D ¢ +
39 no labe| 1} 0 ¢ +
41 ng label 0 0 o +
42 nao label 0 0 0 +
44 no label 0 0 G +
48 ‘ no label 0 0 L1} +
50 no label 0 0 0 +
52 - no label 0 1 Qo -
53 no label 0 0 0 +
54 . no label 0 1} 0 +
57 ne labe| 0 0 0 +
1 38 1 i 1 +
3 Ras 1 1 1 +
F R38 1 1 1 +
13 R38 1 1 1 +
15 R38 1 1 1 o+
18 Ras 1 1 1 +
20 R33 1 1 1 +
23 R38 0 1 ] -
27 R38 0 1 0 -
29 Ra8 1 1 1 +
3 R38 1 1 1 +
34 R38 D ] 0 +
37 R38 1 1 1 +
40 R38 1 1 1 +
43 R33 1 1 1 +
45 R38 1 1 1 +
48 R38 1 1 1 +
47 Ra8 1 1 1 +
49 . R3s 0 0 0 +
51 Ras 0 4] 0 +
85 R38 0 1 0 -
58 R38 1 0 1 -
58 R38 1 i 4 +
59 R38 1 1 1 e
&0 R38 0 1 0 -

reproducible non-isbeled chemicals 90.8%

reproducible R38-labeled chemicals 80.0%

overall reproducibiiity 8E.2%

L1 IBIZONTIE, S CTHRERARMELNIERIIEI S, BHEMBLIE R
DIERELEITFHEL A, B LSRR TREAR o1, £EBL RSN - HBYE
DHRTIERTD 25 FEF 22 BITFINA—BLTEY. ROESHBRENEHLA TS L
ML, RIBRTRYEDETIEHRNS—HLE-ELDIE 1 FEDHTH o=,

FIERD MTT BILAICKDEROFHED XS DE (BERE) IZOWNT, ME T LICHER
MZEEZFTEL TS, AERMEOFEICRU T, ERHEESOKESNERLID THROAR
RIZOWTEESRLETH S, £1-. ESAC D Peer review panel TILHEERBI TORDEL
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FHALTLD, LWFhIcE &, FEREAD 3 BREDBEDT, RREAEBO+5LIRE TR
BTHHS,

8. MEBEDEHENL

ERK/NF—3 0%k, Phase 1 & Phase 2 I3 TEBENTILVS, Phase 1%, TWET
DTN F=L a3  CRBILRHSh-HEBT O -V ERIEL . ZD#ER%E Phase 2 IR
BRI HEFBMELTEREN, Phase 2 [TT R THAENINABTERSAh TS /\UT
—<31%, OECD No.34 QR BZERML TEHESN TS,

Phase 2 Tld. EXMD&#l% SOP #FAL . ABRBROZTANEELHZESIN TS,
T BilEEEERREL-E. 3R TEEIN TV S, ABRYE(TMIILT- CSSC IZL>TE
R-BEBINTWD, FRALTLS EPSKIN [EABRENTWBEREEETILTHAHI EMD /N
)F—2arMEDBRBFICEERROEENERSh, EFREETILORELSERINT
WD, T, EPHMA RSN T—2av DI R—UAVMF—LIZBMLTHEY. R OBNE
BUL, BICHEEABREC OV TIEEMRICAESIh TS,

L EDE RS, REBEDEFEMECRABEIGNEHMTES,

9. thDFEMLTRELDLEBOFE

BREFBHREZOB RIS, ECVAMDEERIFSR T+ —RZHE T EXN\T—Y
AV CHREIINHAREIL 3B THoT-.

Fhoik, EPISKIN, 3 RITEEET /L EpiDerm, Y 9AREZHANT TEWL DRIEEER
IEHZAE T 5 ex vivo SRER TH D R EH & HEESLER (skin integrity function test:SIFT) T#H -
t=o COEHELI-15E . SITF I, phase TRREHIZHLVT, EPISKIN EHEEL T, FRItEREN
&<, false negative BELN (73%) ZEM D IR—D AV MF—LOREEISES LGN o1,

EpiDerm I&. EPISKIN &E#kICRIFGHERERLI-CEMNSREIFFIC phase 2 ~{TLT =,
EPISKIN & EpiDerm &, #i—FAba—/L CEMlidh =LA, R B B, EpiDerm (&,
EPISKIN &HERL TRODEMN o=, FBIMEREIZDLNT . MTT BITiA Tl EPISKIN OREEEIE
75%. HRMEIL81% THo1=M, L-1 a MEDBEEHAEHEHIET. 79%DEEEZHFHD
DHEERMEIT 91%I2EmL-, —A. Ep‘iDerm TIE.MTT BREICEWNT, BREIX 57%TH
Y AERMEE 85% THotA IL-1 ¢ BRI EAHHHETHLFAREHESN AL ST,
#€-7T, BIKTIX EPISKIN O EERIBHEREELLTCOFRAESERE SN TS,

L#AL. EpiDerm O#E RIS #%D SOP DB ETEPSKIN ERIFDHERAMAFHERTESE
DREBELLEBLNTINS,

— A . EFREETILTHS EPSKIN #FI AL BHERELL T, in vitro RIEEREHER
i% OECDTG 431 A& RIN TS, COSADFHELRIBELRERIC, LEMEEA®ROHE
BOWMBLTERE MTT B ETIHBT 25 THIN., Chid, (LEMEDOBERAEHEE 3 2.
1FERE. AR OD SERFELL TL\B MRS, - EEMERER BELICMTT EREZTHE
RAT5RLE LTS,

HEOHEZ. RREHRBICH T2 E RN 35%RBEGHLHITL. ThEht EU
BEMMERT R34,35 R UN x5 5 )b—7 1 THICHESE TS (R34 1,R35
I.R35 M), 60 FEDL2MEFALVTEHIEL - EPISKIN O REEEMEF AIMAEL, BEE
82%THY . HEMIL 84%. —EHEIX. 83%EBRIFTH Oz, CNLDFERITKERZIEDF

19
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AHEELFIERETHS.

UE&Y. RCEEETIVNERLGSRERGTHICH RS TEY ., BRERISTHECKEE
TIWERBTHIEOFRAMATRENEN, RETETLZERICHRAT 5012F BT 5
RISIZ&>TTBRra—IL, #ARZ+2ERLTERET 5%, SOP D EEUATRENT,

10. 3Rs ~DBE 5 (BMEHUmMIr5DFE L)

EFEEETIVIEEMZEFERALTEST . BipEtEMIREEZLLTRETHS.
COAEEE. EELTEU QBRSNS IZES RIS RROBHDI-HIZEESN DR ERBRME
Bk OECD TG 404 # (X BTEHESN 3Rs DEmH LI replacement D FiExELTIRE
ShTWha,

1. HBZOFAEELBER QXN BREMSDZHHELEE)

EPISKIN (& 1 ¥y 12 THEREN TV S, 1 MEOFHEICSEFRASNIGEE . BIEXE,
BHEMBESHT1I FULT2 OORHITHETES, HEBEEECECTHMIIINEEZE®
T 3 BEEEHBTRETES, £ KEETI/ILORYIRWIHEET, HELEFRELUS
(2. BRI EERMELEGL, £ FAGHREFLDELLEL, IL1 o B TIE, ELISA F
yhEFALTWS, ChEBEOELENGFEOHHEOBM TRETELIZ NS, [LLFH)
ATELHRBRETHS,

REETIOREEE L. HAOKEOCHAEROKREBIIOVWCTEREBEZRELTHEE
BIhRFEIA TS, LAL. BKIZBWT, BRTChOEFERAT 556 . AFICHBAH
MNBTEL, B, BAZ. REBREFECELLEVSITEEAH D, 512, TIRAETHAS
EDNOREEEFICIIUEFT EOEREZLORERBICOVTIIZETIHELH S,

S E® EPISKIN %L = in vitro BRERIMERER (L. EU O EBRMIES(ZLS R38 R F
DB ZESEBR->THRFESIN TS, RIBEFTDEIND - IfFERETN T Sin vivo R EH
BiEAER AL OECD TG 404 #EHKREL TS,

OECD TG 404 [, 3 LD EMZERL., 4 B OBRZELMERE 1. 24, 48, 72 BRI O RIG
FRLAXDOFHERETIHET 54 ETHD. 5HE L. BEINSHMORKE T MET 5HEE 3
PC O S i E TEHE T A A EAFERASh TS,

2B T HREERIREOHEMENT, EU BERMES D R38 RRTOREL, b
<&t 2 [BIRTRL A X5l (24. 48, 72 BRI BEZEEZ T Th &FTLEON =B K]
)M 2 KU EELRSI-EDIZ R38 ERTFTTBHENSIBLDTHSD, —AH. GHS RRTIE,
category 1II (irritant: %<& 2 B{KT.2.3 LLL). category I (mild irritant: 75<&t 2 @
AT15E 23 k5. ERTU.5 LLEDEFENILT) EL-TIVS, GHS R TIFERE
HELEZONHIEMD, COEINNDFALEAFEINS,

GHS RER~DEA%EEREL . Phase 1 THOMNT- 20 BOFERICDONT, HEFE 70%
LA E#%IERR. 30%LLT# irritant, Z DREIZ mild irritant &35 RI L 1-18 8 O FRIMEEEE FRML /=
LA, irritant EIEFRTE DAL 100% THo1=AY, mild irritant (XIFEAE BN TET . —
B 75% THoF-EHESNTLVS,

Phase 2 D#ERIZDOWLTIL, in vivo BAIZEZR IGE OB HREFREOBRELHEEDON
FUADTHND, FPREESARATHoHHMBEFELZAVTHEMLTW S, iladHFE
50%Ll EF IR, 30%LLT# irritant, £ D% mild irritant LEBILT-5E OF RITEREE T
fliL7=&ZA. IL-1 o DRITE (60pg/ml 12K HER) ZMBKL THirritant 5 LU IER T E D& FI
1312 88.6% TH>T=A%, mild irritant DFEERIE 6% T, mild irritant [XFEEAEHEHRTET

20



phase 1 DERNBRINEBRESNTHEY. SEOFAMETIVICES 3 EBRFED R (XEH
ThHLEIh TS,

LAL. SEOHKRIL. #iEEFE 50%U T OILEYE (& R38 RFRFEF (L GHS category
DIz BN AT EETRELTEY . S0 invitro FHlIC X2 FEME DK ERIBRTOH—R
REBAI-OIERATHIEEZ D,

F7-. R38 & RIZEAT %18511L. EPISKIN O#MIBE AR 50% L TDOHLMD &, OECD 404 [
BLTHELED 2 BERTRLARXHE 2 R EEBREREAHBRAHENTEH ML, R38
LIS zH OECD 404 £ FIRALE-RIER EFBMARBEROBAI~NOFHLHAFTIND,

EU O SCCP [2&AbEB LM R RHADORAICET EAEIVF LTIK, AFERE
[ZDWVC., REFEHE TR TEIHENEATHS R IEEMLTLAL MTT BRETIIE
BIZKAEEOEAVEIZLINESZLEETIVLENH LA, LHREHORERIEEE
RSBV BB ICA LTSI L. EHRIZE T DRIRE IS EBIRENLE
MG hIZILiESIE S 76/768/EEC Ik A2 ME . FIRME. B3R, HEH. UV 2/ L3—%
MIFEAEBENTIVGENS=TEMD, oD GHEIZDOVWTELRSFHARVETHLHC
EfERTh TV S,

12. DM GFFORRLE)
BT DL TIERENTLEL,

13. 55

3 RITEREETIL EPISKIN ZFL V= in vitro R ETIEGAERL(L. EU ITB T4 EIRMIET D
R38 X RDHBAETHTHHEELT. OECD No.34 [TEML T/ TF—LavARARES
hTHY. FOHRBEOERM., TR, EEEICOVWTEZHETH>T-, ESAC DFHETIE.
IL-1 o DR BIEICEDHEDBMARESN A, ThiZOWTIHE. A TF—2aviRITE
AEEBHAEBTLTVEVE, FOHREVDRHLITHTHY., HETHLHBMLGEEBDFICEEE
BEMS MTTETEICKB5HEE EARSLLTIHAL. | IL-1 o OB REIZSET—42ELT
RYESOIRZ L Ltiifshf-, FOBATL. EREOFRM. TRHEN. GEMLEEIRETH
->1=,

Lf=-A>T. KRB EDKZICEAT S ESAC DREIMEBETEHLOTHY . FHBRED
OECD TG 404 [CE J<EEBREMABRERZ ALz R38 RRICKHILEMED 57 5HE TR
9% invitro REEEL THARFETHAZ LM RSN -,
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14. 3Cak

1.
2.

10.

11.

12,

13.

14.

ESAC Peer Review Panel for the Skin Irritation Validation Study —Consensus Report
Performance Standards for Applying Human Skin Models to In Vitro Skin Irritation
Testing, ECVAM SIS Final Version; 2007-05-25

ECVAM Skin Irritation Validation Study- Validation of the EPISKIN Skin Irritation Test *2
hours Assay for the Prediction of Acute Skin Irritation of Chemicals, EPISKIN Skin
Irritation Test *2"“"*S.0.P.

ECVAM Skin Irritation Validation Study- Validation of the EPISKIN Skin Irritation Test *2
hours Assay for the Prediction of Acute Skin Irritation of Chemicals, S.0.P. EPISKIN Skin
Irritation Test *? "™ Determination of IL-1 @ concentration in the culture medium
S.0O.P.

Report from the Chemicals Selection Sub-Committee to the Management Team on
Potential Reasons for Misclassification of Chemicals in the EPISKIN and EpiDerm
Assays, Chemicals Selection Sub-Committee of the ECVAM Skin Irritation Validation
Study

SCCP Memorandum on the in vitro test EPISKIN: for skin irritation testing,
SCCP/1145/07

Hoffmann, S., (2006) ECVM Skin Irritation Validation Study Phase: Analysis of the
primary endpoint MTT and the secondary endpoint IL-1a, 135pp, Will be available
under Downloads of study documents, at http://ecvam.jrc.ec.europa.eu/index.htm,
Spielmann, H., et al., (2007) The ECVAM International Validation Study on in vitro
Tests for Acute Skin Irritation: Report on the Validity of the EPISKIN and EpiDerm
Assay and on the Skin Integrity Function Test, ATLA 35, 559-601.

Botham, PA., Lesley, K. E., Fentem. J.H., Roguet, R and J.J.M. van de Sandt (1998)
Alternative Methods for Skin Irritation Testing: the Current Status. ECVAM Skin Irritation
Task Force Report 1, ATLA 26, 195-211

Faller, C., Bracher, M., Dami, N. and R. Roguet (2002) Predictive ability of
reconstructed human epidermis equivalents for assessment of Skin Irritation of
cosmetics. Toxicology In vitro 16, 557-572

Fentem, J.H., Briggs, D., Chesne, C., Elliott, G. r., Harbell, J. W., Heylings, J. R., Portes,
P., van de Sandt, J.J.M. and P.A. Botham (2001) A prevalidation study on in vitro tests

. for acute Skin Irritation: results and evaluation by the Management Team. Toxicology In

vitro 15, 57-93

Zuang, v., Balls, M Botham, PA., Coquette, A., Corsini, E., Curren, R.D., Elliott, G.R.,
Fentem, J.H., Heylings, J. R., Liebsch, M., Medina, J., Roguet, R., van de Sandt, J.J.M.,
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STATEMENT ON THE VALIDITY OF /N-VITRO TESTS FOR SKIN IRRITATION

Atits 26™ meeting, held on 26-27" April, 2007 at the European Centre for the
Validation of Alternative Methods (ECVAM), Ispra, Italy, the non-Commission
members of the ECVAM Scientific Advisory Committee (ESAC)' unanimously
endorsed the following statement:

After a review of scientific reports and peer reviewed publications on the
following range of in-vitro tests, which had been subjected to a full validation study:

1. EpiDerm (with MTT reduction and IL-1a release);
2. EPISKIN (with MTT reduction and IL-1a release);

of these, the EPISKIN method showed evidence of being a reliable and relevant stand-
alone test for predicting rabbit skin irritation, when the endpoint is evaluated by MTT
reduction, and for being used as a replacement (based on the performance of the
assay as specified in the annex) for the Draize Skin Irritation Test (OECD TG 404 &
Method B.4 of Annex V to Directive 67/548/EEC) for the purposes of distinguishing
between R38 skin irritating and no-label (non-skin irritating) test substances. At the
present time, the IL-1a endpoint should be regarded as a useful adjunct to the MTT
assay, as it has the potential to increase the sensitivity of the test, without reducing its
specificity. This endpoint could be used to confirm negatives obtained with the MTT
endpoint.

At this time, due to its high specificity, the EpiDerm model reliably identifies skin
irritants, but negative results may require further testing (e.g. according to the tiered
strategy, as described in the OECD TG 404). Improvement of the EpiDerm protocol
should be made to increase the level of sensitivity.

This endorsement takes account of the dossiers prepared for peer review; the views of
independent experts who evaluated the dossiers against defined validation criteria;
supplementary submissions made by the Management Team; and the considered view
of the Peer Review Panel appointed to oversee the process.

Thomas Hartung

Head of Unit

ECVAM

Institute for Health & Consumer Protection
Joint Research Centre

European Commission

Ispra

27 April 2007
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* EUROPEAN COMMISSION
* * DIRECTORATE GENERAL JRC
* * JOINT RESEARCH CENTRE
* % Institute for Health and Consumer Protection
* European Centre for the Validation of Alternative Methods (ECVAM)
1. The ESAC was established by the European Commission, and is composed of

nominees from the EU Members States, industry, academia and animal
welfare, together with representatives of the relevant Commission services.

This statement was endorsed by the following members of the ESAC:
Ms Sonja Beken (Belgium)
Ms Dagmar Jirova (Czech Republic)
Mr Toénu Plssa (Estonia)
Mr Lionel Larue (France)
Mr Manfred Liebsch (Germany)
Ms Annalaura Stammati (Italy)
Mr Jan van der Valk (The Netherlands)
Mr Constantin Mircioiu (Romania)
Mr Albert Breier (Slovakia)
Ms Argelia Castario (Spain)
Mr Patric Amcoff (Sweden)
Mr Jon Richmond (UK)
Mr Carl Westmoreland (COLIPA)
Ms Vera Rogiers (ECOPA)
Ms Nathalie Alépée (EFPIA)
Mr Robert Combes (ESTIV)
Mr Hasso Seibert (European Science Foundation)

The following Commission Services and Observer Organisations were involved
in the consultation process, but not in the endorsement process itself.

Mr Thomas Hartung (ECVAM; chairman)

Mr Jens Linge (ECVAM; ESAC secretary)

Ms Susanna Louhimies (DG Environment)

Ms Barbara Mentré (DG ENTR)

Ms Grace Patlewicz (ECB, DG JRC)

Mr Christian Wimmer (DG Research)

Mr Hajime Kojima (JACVAM)

Ms Laurence Musset (OECD)

Mr Barry Philips (Eurogroup for Animal Welfare)
Mr William Stokes (NICEATM, USA)



Annex

General information on the ECVAM skin irritation validation study

After extensive optimisation and prevalidation activities (see background to the SIVS
here below), ECVAM launched a formal validation study on three in vifro test systems
in 2003. Two of the assays employed reconstituted human epidermis models
(EPISKIN, EpiDerm) and one, the skin integrity function test (SIFT) employed ex vivo
mouse skin. The aim of the study was to replace the regulatory Draize skin irritation
test (EU B. 4 method; OECD TG 404) currently performed on albino rabbits by
assessing the relevance (predictive capacity) and reliability (reproducibility within and
between laboratories) of these test systems with a set of 58 coded test chemicals. The
goal of the study was to evaliuate if the in vitro tests would predict in vivo classification
according to the EU classification system using the risk phrase R38 for skin irritants
and no classification for non irritants. In addition, the chemical selection was
representative for the three categories [strong (category 2), mild (category 3) and non-
irritants (no category)] of the Globally Harmonised classification System (GHS) for
permitting a post-hoc evaluation of the results according to GHS. The validation study
was conducted according to the principles and criteria documented in the OECD
Guidance Document on the Validation and International Acceptance of New or
Updated Test Methods for Hazard Assessment (No. 34). Furthermore, to ensure a high
quality of the commercially produced human skin models, the facilities of the producers
of the human skin models EPISKIN and EpiDerm were evaluated by independent
auditors at the beginning of the ECVAM Skin Irritation Validation Study (SIVS).

The study was sponsored by ECVAM, coordinated by a main contractor (ZEBET-BfR,
Germany) and managed by a Management Team (MT; see table 1 for the composition
of MT).

Table 1. Composition of the Management Team of the SIVS

Chair (Dr Phil Botham)

Co-chair (Dr Julia Fentem)

Sponsor representative (Dr Valérie Zuang, alternate: Dr Chantra Eskes)
Independent biostatisﬁcian (Dr Sebastian Hoffmann)

Representative of the main contractor (Dr Horst Spielmann)
Representative of the CSSC (Dr Andrew Worth)

ECB customer (Dr Thomas Cole)

Representatives of the test systems:
EPISKIN (Dr Roland Roguet)
EpiDerm (Dr Manfred Liebsch)
SIFT (Dr Jon Heylings)

Observers from the US:
ICCVAM (Dr Karen Hamernik; alternate: Dr Abby Jacobs)
NICEATM (Dr William Stokes; alternate: Dr Ray Tice)

A Chemicals Selection Sub-Committee (CSSC) was appointed to identify test chemicals
to be used in the SIVS having high quality existing in vivo data with which to correlate
the in vitro measurements. Since chemicals from the European Centre for the
Ecotoxicology and Toxicology of Chemicals (ECETOC) database of reference
chemicals for skin irritation/skin corrosion had been extensively used in the preceding
studies, the CSSC was requested to make use of novel sources for potential test
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chemicals. For this purpose chemicals were selected from the New Chemicals
Database (NCD) which is the central archive within the EU notification scheme for new
commercial chemicals. In addition, existing chemicals readily available from major
manufacturing and/or distribution sources were selected from alternative databases
such as the Toxic Substance Control Act (TSCA) database maintained by the US
Environmental Protection Agency (EPA) and the ECETOC database, excluding those
chemicals used in the previous optimisation and prevalidation phases.

A total set of 58 chemicals comprising a set of 25 existing chemicals and 33 chemicals
from the NCD were selected and tested in the SIVS. The selected chemicals (a)
represented statistically justified sample sizes for distinguishing R38 from non classified
chemicals, (b) provided a balanced representation of the three GHS categories to allow
for post-hoc evaluation of the performance of the assays for that classification system,
and (c) accounted as far as possibie the large prevalence known to exist for chemicals
which have oedema and erythema scores of 0. These chemicals were independently
coded and distributed to the participating laboratories. The selected chemicals

presented a variety of molecular structures, functional chemical groups, effect and use -

categories, as well as a wide range of physical-chemical properties. They represented a
challenging set of chemicals relevant to current industrial commerce for the alternative
methods being validated.

In phase 1 of the ECVAM SIVS, 20 chemicals (9 irritant, 11 non irritant) from NCD were
tested under blind conditions in the lead laboratories (EPISKIN - L'Oreal, EpiDerm -
ZEBET, SIFT - Syngenta). The methods applied (with Standard Operating Procedures,
SOP's) were the refined, optimised protocols developed after the ECVAM prevalidation
study. For the human skin model assays this consisted in applying the test chemicals to
the surface of the skin for 15 minutes, followed by a post-treatment incubation period of

.42 hours, and the subsequent assessment of their effects on cell viability by using the

MTT assay.
The prediction model related to MTT used in Phases 1 and 2 was the following:

“The test substance is considered to be irritating to skin (R38), if the tissue
viability after exposure and post incubation is less or equal (<) to 50%”.

When cell viability (MTT reduction) was used as endpoint, the two skin models met the
acceptance criteria set by the MT of the study. While the specificity (correct prediction
of non-irritants) of both the EPISKIN and EpiDerm assays was 91%, their sensitivity
(correct prediction of R38 irritants) was 67% and 56%, respectively. However, since
almost all of the misclassified chemicals were lying at the threshold between irritant
and non-irritant chemicals according to the EU classifcation scheme, the MT concluded
that the predictive capacity of both Epiderm and EPISKIN was sufficient to justify them
to proceed to Phase 2. On the other hand, the predictive capacity of the SIFT method
was considered inadequate. For SIFT, it was suggested that the lead laboratory re-
evaluated the test protocol and prediction model, particularly in relation to the manner
in which solids and non-surfactant materials are handled. -

In Phase 2, all 58 chemicals were assessed in three different laboratories for each of
the two reconstituted human skin methods. The EpiDerm test was conducted in the
following laboratories: ZEBET (lead lab), Germany; Institute for /n vitro Sciences (IIVS),
USA; and BASF, Germany. The EPISKIN test was conducted in the following
laboratories: L'Oréal (lead lab), France; Unilever, UK; and Sanofi-Synthélabo, France.
Chemicals were re-coded from Phase 1 to ensure blind testing. The main endpoint
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measured for both Epiderm and EPISKIN was cell viability measured by MTT
reduction, as used in all previous testing. However, a second endpoint, interleukin-1a
release, was added for those chemicals which did not reduce cell viability below the
threshold for predicting irritancy, to determine if it could be used to improve the
sensitivity of the assays. This second endpoint was used in all three laboratories
assessing EPISKIN and by the lead laboratory for Epiderm.

The prediction model related to the combined use of MTT and IL-1a release in Phase 2
was the following:

The test substance is considered to be irritant to skin:
if the viability after 15 minutes of exposure and 42 hours of post-treatment incubation is

more (>) than 50%, and the amount of IL-1a release is more (>) than 60pg/ml.

The test substance is considered to be non irritant to skin:
if the viability after 15 minutes of exposure and 42 hours of post-treatment incubation
is more (>) than 50%, and the amount of IL-1a release is less or equal (<) to 60pg/ml.

The predictive capacities of the assays in this second phase are shown in Table 2. The
within-laboratory reproducibility of classifications over three independent experiments
meeting the acceptance criteria was 93.9% for EPISKIN (MTT) and 96.0% for EpiDerm
(MTT). The between-laboratory reproducibility measured as the proportion of identical
median classifications between laboratories was 89.5% for EPISKIN (MTT) and 88.5%
for EpiDerm.

Table 2. Predictive capacities of EPISKIN and EpiDerm (MTT: based on the median
classification per laboratory; MTT+IL1a: based on the classification derived from the
mean viability of the independent experiments per chemical and laboratory)

EPISKIN (MTT) | EPISKIN (MTT+IL1-a) | EpiDerm (MTT)*
Sensitivity 74.7% 90.7% 57.3%
Specificity 80.8% 78.8% 83.8%
Concordance/Accuracy 78.2% 83.0% 72.4%

*The addition of IL-1a to the EpiDerm protocol gave no improvement to the outcome

The study was forwarded to the ECVAM Scientific Advisory Committee (ESAC) with a
proposal that EPISKIN could be considered as a replacement for the rabbit skin
irritation method and Epiderm as a constituent of a testing strategy.

Background to the ECVAM skin irritation validation study

In 1998, the ECVAM Skin Irritation Task Force published a report on the actual status
of in vitro skin irritation testing and proposed 10 "challenge chemicals" for which
promising, concordant in vivo data from the rabbit test, in vivo data from 4hr human
patch test, and in vitro data from the human skin model EpiDerm were available.
Proponents of new in vitro test systems were encouraged to submit data obtained with
new in vitro skin irritation test protocols for these chemicals (1) for assessment whether
these tests could be considered in an ECVAM prevalidation study. At the same time
the suitability of various endpoints for prediction of human skin irritation was evaluated
in an EU 4" framework collaborative project in several human reconstructed skin
models, revealing cell viability reduction (MTT reduction) and IL-1a release the most
promising endpoints. Because MTT reduction and IL-1a release showed a high inter-
correlation, and IL-1a release was more variable, MTT-reduction was proposed to be
the best endpoint for human skin models (2). .
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Of the test systems for which data were submitted to the ECVAM TF, five tests
[perfused pig-ear, Prediskin, SIFT, EPISKIN, EpiDerm] had been considered promising
for participation in the ECVAM prevalidation study. However, during the prevalidation
study, two tests failed already in phase 2 due to insufficient reproducibility, whereas the
other tests [SIFT, EPISKIN and EpiDerm] showed a sufficient intra- and interlaboratory
reproducibility, but failed in their ability to correctly predict the skin irritation potential of
20 chemicals that were tested in phase 3 of the ECVAM prevalidation study (3). The
ECVAM Management Team of the study therefore proposed refinement and
optimisation of these three tests before considering them for formal validation.

In 2001, the ECVAM Skin Irritation Task Force and the laboratories responsible for the
refinement of the tests met again and discussed ways forward to approach formal
validation. In addition, since a post hoc analysis of prevalidation data for MTT reduction
for EPISKIN and EpiDerm revealed similar sensitivity, it was recommended to develop
a common test protocol for both skin models before the start of a formal validation
study (4).

In November 2002, the ECVAM Skin Irritation Task Force (TF) discussed the
refinements of the SIFT (5) and the skin model tests (6) and came to the conclusion
that processing the tests to formal validation could be recommended. However,
because all refinements were made using the 20 chemicals from the prevalidation
study, the TF recommended to perform the SIVS in two phases: a first phase (phase 1)
for the confirmation of the refinements made by the leading labs Syngenta (SIFT),
L'OREAL (EPISKIN), and ZEBET (EpiDerm) by testing new chemicals in a controlled
way under blind conditions. If the outcome of phase 1 were still promising, the tests
would proceed to a second phase (phase 2), i.e. in a blind trial involving. three
laboratories per test.

During 2003, the EPISKIN test was further refined by L'OREAL by extending the post
incubation period of the tissues (after 15 min chemical exposure) to 42 hours which
allowed significant effects to increase, and recovery from weak effects.

In May 2003, an ECVAM Stakeholder Workshop recommended to conduct a formal
validation study and to concentrate on the predictions of the EU classification system
(R38 vs. no label), because the tests were developed and optimised for this
classification scheme. L'OREAL and ZEBET collaborated then in developing a common
test protocol to be used in the ECVAM SIVS, and evaluated it first with the 20
“challenge" chemicals of the ECVAM prevalidation study. In 2004, upon request of the
ECVAM SIVS Management Team and in parallel to performing phase 1 of the SIVS,
the database was further increased by testing all non-corrosive chemicals
recommended in the ECETOC reference data base (ECETOC report No. 66). The data
obtained in both skin models with the optimised common protocol were very promising,
and published back to back in 2005 (7,8). The BfR was contracted in November 2003
further to the publication of a call for tender for the ECVAM SIVS by the European
Commission in June 2003. The study started formally with the 1% Meeting of the SIVS
Management Team (MT) on 17-18 November 2003.

Manuscripts on the outcome of the skin irritation validation study and on the chemicals
selection, are currently being finalised for publication.
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