AT 011115
T304 1H 11 H

FHENREEEER (B) B B

FEFBEESE - AEHERERLFEETHERR
(& B & B )

BRI - b O EMERTAM D 72 9 DEE O K BN R Ak
AR T RHEERIZEET 2 4 1 4 R 220 T

i, TEERRFOREMFMICET S invitro B (V) OB%, EREs
ERUE RAREIRE T 28T9E) (YRR 29 FEE B RERIF R AT o % (B %
REIFAT - A REE, RRHFRE PBE) )BT, EEHAG - LR O
Z MR B R EMRBRAREOEARE LK 5720, Z OFEAEF 2 @HT 2
LB, HEREEZMY L OITAF UV AEIRDO ERBVIERENZDT, &E
TRREE T L TRMEVE T,



IR

EFREIT « (LR DR MR D72 D
B B BN BRI 2 A T Al R BT B U A & A

[ [ SRER S iy D RS R 78 AR ER B 36 B MU HE M BETEC I B 5% | CId, MW E OB EME 2 FFl 5
BIEDICERNLEAE Y FERAWERERERRBRIAVOATE TS V), 2, v UV RA%
FHWBEFTY v 237 v A4 (LLNA: Local Lymph Node Assay) 2% OECD 7 & t A KT A
> (TG: Test Guideline) 429 & LT, & HIZZDHRIEE U CBAI% S N E & L 720
HRERIED OECD TG 442A9 K Ut 442BY L L TERIRS N T D,

. R ERIEOR IR BT 214 REL D ERICER L, B9z AV 2V REBEE
RBRBEORBPEDONTEY, ZOHTH SFED K ERAEMERBR U EN 20154 R 112016
iz OECD TG ¢ LTHRSh=, Thbb, BIEMWEL ¥ vV B L oA EFHET 2
DPRA (Direct Peptide Reactivity Assay : OECD TG 442C) 9, BAEMDBIC LB 7 5F ) %A

DR b VRISE ST B TF ) A MELFR—FZ—7 v&A (ARE-Nrf2 luciferase test :
OECD TG442D. 5 : KeratinoSens™) O ONEEAEMEME I X 2 BRI O1E ML & 5§ 5
h-CLAT (human Cell Line Activation Test : OECD TG442E) "Th 5, —F. h 6’0)&%@
EMRBRARIEII TN E N EM CIIEROEM 2 AV A RBIEERET L Z LIIARFAEE ENT
WS 9ODZ L, AEMEEER (AOP : Adverse Outcome Pathway) IZESWiAa b
% (IATA: Integrated Approaches to Testing and Assessment) |2 X B EkE 7244 (defined
approach) 73 OECD IZHW\WTHA X v A&l ® (LLF OECD BERMEEN 1 5 R &
W9 ),

AHA K AL, EEEI G 'flﬁﬂn%@ﬁé‘fﬂi?ﬂzﬁﬁ&ZBZJ%’JE’WEﬁ'%ﬁﬁﬁﬁEQ&@%)ﬂ%ﬁ%‘:5
72 %, IATA defined approach |z 53\ 7 B B EMERTARIC B S % OECD BRERRAEMEN A &+ A
%5%(2. OECD TG 442C, 442D R} 442E & U THAR STV B BREREHERBR V5 2
WA DEASEFAEMEHTH L E b, BEASEHV LD LD TH D,

1. TATA defined approach (2335 < [z EREAEMEF AT

1-1. BAMREZF

AR M I TR DR S T B 1= b, B S 7= — ORERIET in vivo BUER
bk 2SI 5 = L RS TH 5, TATA 11, SRS & LT AOP % K RAEHEFFARIC I
FL. —EOREBIER BRI BT ARENRELESR (DF L VELOREA. @V 5F )
F o RO, ORHMIIEOTEMAL. @T MROTELR OHURAERE) T AR ORAL) % 54l
T+ 57 OMBYLEEIMEIR . in silico BTV, RETEMARRI. in vitro RER. in vivo RBRK Ut
AR DR E R B A DE D T L AEEL SNTVS 9, —%, IATA T, e L0k
5 A ADE S PEDELMITIE, HBREFMFOUBIESN TSI L b, KB
D 7= 1 1L BIFE 72— #-S 72, defined approach REE L ShTW5 9,

1-2 Defined approach
Defined approach I3, —EORENREHREROEN D Z AV TTHOI DML Shic T — Z R
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EEP DR SN2 BBHGIMEOFIETH D, —HOMIRERIFE L1, T4 RSA {bani-
ABRIE SUIEEMERR 2> DRSO RE SN TV A%, BBIICERMR S ASREE S - H i
Xix7 —F #H L, Bl21X OECD KERAEMEA A &2 RITRBENTVDY X k 905 RINT 2
ZEVTFRETH D, ML ENTT —FMBFUEE & 13, WAV —NVIZESW RS b IHETE
METHY, ZOFRMERVOBAENHAMBIZR>TWVB ORI, Bl — U ESN -2
ALY FINE L LTt STS (Sequential Testing Strategy) = ITS (Integrated Testing
Strategy) IZ2-3< 7 /L Dfh, Bayesian network S HICE S EF A HIRBINTEY .
OECD BERAEMEN A & v R O EFIFFIENTTHMEN TN S, L, BEHIT. BORRL
CEDHERKR T — X RPRIEED R Y2 RTVERH B,
Defined approach iZ. U TO~ODEEN SR EIND Z EBXMETH D,
O B (NF— FFl, V) X2 3fi. B LAY & ORISMELE)
@ ERLE—EOFHRFEOBIK R UM (AOP IZIR> TV B, RIESN TSR, &
FARRIR%) |

@ BRLT—2BRIEEORYM

@ FHRER KR OB

® 51k

A A K AT defined approach D—f]& LT[R FAT v 7 3out of 3) ¥ BB LTV 5,

AT 7r—FTHOOND [—EOMMIRERIF 121X, AOP DERERD S b, FLsHgL
DFET 7F 7 H A b OEHEACR ORI OEM(L 2 /% L +2% OECD TG Th % DPRAY),
KeratinoSens™6 & (* h-CLAT? % ¥ L7z, [FLE N7 —FMIRIEE] 1213, 2hbd 3 KRB
AL TN THIIT R ERAEMIIREM LKW 2 L WIL— L2 EA L, 20T MR URR
ThEh 2:3 RN 2-4 1T/ LT,

2. BRBEF . R FAT v 7 3outof 3
2-1 AbPAT 7 3outof 3 DEAMLEX S
ﬁbA7y73mnd3ﬁ\@Wﬁﬁﬂ%“fﬁﬁf%é30@i@$%(Pﬁ)%ﬁ%bk
3 DDEkIE (DPRAY, KeratinoSens™O & (N h-CLAT?) ##iAadbt, R AT v FHR. +
720 LIERBAEME D IERE Z25RA D> 140 23 H T, YEWE OIEREAENE 2 R 5 72 D12
bhb, ZORENLIBIENTH S LHWCEARVESIIL. BMOREMEEE 5. RIS
T 52 L bTE D, BB, ERBRBEOMEROHEHFEICHE L TIE, Appendix 1-1, 1-2, 1-3
BRI, :
2-2. RPMAT v 7 3outof 3 DYELHEEN
DPRA®, KeratinoSens™® & U h-CLAT? % %/ L, 3 B2 T ORERARaM: L HE Sh -84
YEME ORI E HESND, 72770, R FAT v 7 3out of 3 IXABMENZ VT &
b, TRABRTO B L HE S NBEITR T 2 BAMKA L BIEEOHEIL, B0 LS X{T
INETH D, Pl +RIHERAEROH L Z L BMEN TV BEEWE O K ERENE T — 2
LD (Bl : read across) X4 DBMT—4 (B : in silico, & FRER) %05, AR
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SR O RS E R TE D51 H D,

2-3. A kA7 v 7 3out of 3 DTFHIME

LLNA RO E FREATHICERZE LN TS 100 WE (b NBME 74 &, & N2tk 26 &) ©
SREREREE 0% FV, A RAT v 7 3 out of 3 DFRENMEEMEYT L7z (FEMIZ2T — 413 Appendix 2
¥BR) . 2B, AF—FEy MU, FREEOTEORFIHEE T 2WE (&RILEY.
AWM. T unTT U ROTLATT 2 Appendix 1-1, 1-2, 1-3 #8R) "Exh D,
AR CIL. 3 REBRETORENIEM LT SNBA. YWE OB EREEIIRM & HET D

DICxE L. 1 RBRT BB & HE SN HaE. WEIC, REREEIBME L HE LT, O
B b NRBRTORBREMICT ARE, BRERV-KRIL. TNTH 9%, 3B%KV81%L 72
v . LLNA OFRIME (RE. HREROC—ERIL, Th2h 92%. 65%K% Tt 85%) (ZH~ FFIZ
BREDOH TR EOERTH-72 (KD .

F7. b FRETBREESED ORI b 5T, R MAT v 3 out of 3 TN L 722
AWE L. diethylene triamine (LLNA EC3=3.28 : F{EE X EE TR P LELRYME) Kk
U streptomycin sulfate (LLNA [&tk) O 25DHTHY | KR O T RNERRS T b 5 BT
MWE (Fl : Log Kow=3.5) RORBALERMEZETHEY 77 SOBMEMRMEIL T~ THE
LHEEANT, —F. LLNAKXIT AR FAT v 7 3 out of 3 DRLE. HRERV—BRIZ, €
NZH 99%. 43%FK (X 86% L 721 (F 1) . f4RMIX diethylene triamine DA ThH -7z, LLE
DEREN S, R FAT v 7 3out of 3 DIARIEDIEAIINED TIEW 2 L BRI ST,

#F1 AFALT v 3outof 3 DRI

vs human data vs LLNA data -
BB RBRE kR B mRE —HE N
o)  [wl [l 73 I 73 [ 7
LLNA 92 65 85 . '
RELT w7 s ’ .
97 35 81 99 43 86

3 out of 3

2-4. R FAT v 7 3outof 3 DIRFA

& SRERVE CTHAFIOICRBRICEA T2 - L AREARME (BERRIEOT Y FRA » MIERES X
LYE. REW%  Appendix 1-1, 1-2, 1-3 &) T, SRHBIT_TO/RLBEBTERNE
LB, FOBRE. MIHETE AFERARTNE, REREEOREZ AT TE R,
¥ ARBIEICEOCTRMICRAR S B L SNAWE BEKEHEBE. TunTT VRO
LTS % Appendix 1-1, 1-2, 1-3 2BM) Ko\ T, 3RBREMAGDOE GHET 52 &
w2l Ex ORBOFREMRIC L ST, LLNA LR EORKE THlic&E 2 Z L RSN
T3 (Appendix 2 #BH8), L7dio T, FHBRECTTRMECRASEHD L ENOIMHATH-T
% HiawE%., thoERrEETDZ kT&EWW%mﬁM%#%Téé%Am%éo



2-5. R MAT v 73 out of 3% MR 2 BRIE D At

R RAT v 73 out of STHWV SN BRERE L MO AESEH L B ORBREIZ ST,
(BB R OTRMED SRR SR TV B HAIIE, B RFHIRE L TR R AT » 73 out of 31
HMAIAD DR B D, 7272 L, URBRIEZ MDA TSHTZ 2R N A7 v 78 out of 31225\
TiX, DPRA®, KeratinoSens™® K% Uh-CLATD/HEA A R AT v 78 out of 3& FEEIZ. Tl
HEALLNAFEOBRBR Nt e MRBRE RS ETH 5 2 L OResR K O%E I IR R 0 B b H B

Th o,

3. KAA & 2OYLARM

B BRI DV CIIERAERR 2 T UBRE S BRRE ST Y . 4% defined approach M5
BFELTERTE 2WBMERSH B, £, insilico*® read across |2 X BFHIZOVWTEH, &% D
EAPEIRSND, LIeho T, ARUA &2 DRI, 75 TR S IR & ORI 5 4% %
PRI 2 Z & ZAMHEL LTERENTWA Z L ICBETAMERD B,

B, BEROMGFICLIRBEEHRELBMCERLLE/MEERD Z L2 B L, LIER
BT DR EREEEEARE Z RRENSINE L, BRETFRA — b —~EROBH LTS
SSCI-Net (Skin Safety Case Information Network : fZ/&Z2MEFIEHRR v M) BB I T
B, {’@@E%Hf'ﬁ%ﬁ%’é‘bf&’%@fﬁ‘ﬁwﬂﬁﬂﬂiﬁﬂ? FIRERERIRE L COERBHIZFEINS,
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Appendix 1-1

R7F MRS (Direct Peptide Reactivity Assay : DPRA)

1. RABRIEOBE
1-1. JF

BRERAEMEIL, & b CIIBMEER, B (BWE) CIRERMBEUE L LT bh A LEmEIC
L2BMED—D2THD, OECDRE & HAOPTIX, {LEMEIC X 2 RBRBIEMITRDI->DE
BRERNPOERD & STV,

(D) AFME L Z LV RIBDOVRTA VEREXITY DUBREL ORERE

@ #F7FHA MBI BRERGE R ARE (Antioxidant/electrophile Response

Element)-dependent pathway & X % 5T FH,

(3) BRRMMEOEML GFROMAERT~ — 0 —ORE, ¥ EIA L ROHA ML v DRELE)

@ V3T B TRIR OB

DPRA (Direct Peptide Reactivity Assay) I+, il U7 B ERAEMEDAOPIZISIT B TLEW/E L #
YRTBEDYRTA CEENTY VU & OFFREE ] WIS LB E BV 22\ \in chemico
, RERTHYV, OECD TG 442C L L T20154EIZHIR S =,

ARRTIE, RERNOZ U RI7BORDY AR TF R THEIV AT AL VEFRTF R
(AcRFAACAA-COOH) &V Vv EHFXTF K (Ac-RFAAKAA-COOH) » 2 flE# T+ 5,
{LFME EBERTF RERE L, SIS E, 1BA 24 BHBICRIT A RRIGDORTF K& BEiEK
kra< 7571~ (HPLC) TAMERT 3. TOMBERI, (LEWEOKISHY 4 B

(High, Moderate, Low, No or Minimal) (24547 5,

AR DO HEER P B O R B I Z 208 85% U 80% Th b, Fiz. ARBRORE X
80%. RREIX TT%TH D, ARRIEELERMING - AR OZLMETMICH AT B2 %75 T
B, ZORMEE I L BT, oRiE LA RRIES) LB OLNEERLHNLEDET
M 21T O MER B D,

1-2. ABRFNER OHE
1-2-1. HERFIAE
M2 NA R R T 5581212, OECD TG 442C (DPRA) #2875 9,
T OFRACHENRER & FEhi 5,
(D _7F REFEROTR
O VYRTAVEERTTF K/ VBBEEER (VATA VEEXTF NER)
VATA VEFRTFF (AcRFAACAA-COOH., ' §liFE : 90~95%) % U L ERiEfEik
(pH7.5) 120.667 mmol/L D ¥ TR 5,
@ VIVERENTTFR/EBT E= T MNEEBRE () OUEERTTF FEK)
YOV EANRTF K (AcRFAAKAA-COOH, U : 90~95%) ZWEET 2 E = 7 hiE
B (pH10.2) 120.667 mmol/LoD iR THRfiFT 5.
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(2) W E R E DTS
D HRWE % U TOWTAOEEIC 100 mmol/L DIRE THEMET 5 (BERMERK)
(] 7 r=RUA K TER=RFUAKEKR (1:1), 470"/ =) Tk
fNoo TN/ TER=FUVER (1:1)
@ BBy EL LT ATE R (CAS No : 104-55-2, MifE : 95%LL L) 27 b=}
Y 2100 mmol/LO M E CHAEYT 2 (B RMEER) .
(3) MBI ETRIRE DA
O WBRYWHEBRERXTTF FERET D,
A WBRHERIKRE VATA VEERTF REKRE 10 1 1 TRE (n=3)
B. WRMEBRKREY VU EENTF FIERE 50 1 1 TRAE (n=3)
@ BIERRERIRIC OV T b IR EIRIKE L RIS TF FEREIRET 5.
® REARY 2428 v Fa—1 WFE, 2561£25C) T2,
(4) HPLC 43#r
REIED~TF NE% HPLC THMEERT 5.
() ~FF FBORORM
RERRTF RO — 2 @IS, UTFTORICE Y _XTF FBORERHT 5,
RTF RO E = {1 - ( Ll U el e ﬁ*ﬁ )} x 100
ay ha—ABORTF R — 7 mEOFEHE

1-2-2. ARERALSLERME

HEREESLITIT, AT OB 2R S 2ThTRe b7,

1) YRAFAVEANTF RBRERN) VU EERTF FMEEERV T, £ €h0.0167~
0.534 mmol/L D FEFH D6 CHEMEMMROIER 21TV, £ OABIFRE230.99 & » K& <72l
EZR B,

@ BHHBTHDLUFTATATE FOBRIL, VATA VERNTTF FTHIBEOH ) &
LIz & B EHRTF RIFEH60.8%~100%, EHERZEH14.9% LV /M E L RTNTR 72
W, R U DU EARTF RTIESER Y IR LIZ X BRI T R ERD40.2%~69.0%.
EAREREN11.6% L W /NS RITHIER B ARV,

(3) HB~_TF FEERIE L IO S % 378 H DReference control A, B, C& LTHWS,
Reference control A (n=3) 1%, FHETOHPLCY AT AEAEEDHRDIZDDH D,
Reference control B (n=6) X4 #7#EfI+ DReference control DLZEMZMEFE T DD H
®. Reference control C (n=3) IXEfA SNI-EERTF NOBMICHBLARWI L EH
WF A HDHDTH 5, Reference control A (n=3) KUC (n=3) DFHTF NREIZ
0.50+0.05 mmol/L T2 F #uid/e b 722\,

(4) Wﬁ%gk&f?Fﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁwf\@Dﬁb?ﬁ5%ﬁ@@%@ﬁ%ﬁ\V
AFA EHNRTF RBOERTIHI4I% L V/INEL | YV VYV ERRTT PR TIT11.6% L
DNEL RITFHITR B2V,

(5) Reference control B (n=6) & U'Reference control C (n=3) N~X7F Fv— 2 EHOLH)
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REI315.0% X 0 /NS RIT TR B 7w,

1-2-3. HE

BB OFUGHET, JIE Z L ORI F R R & PHMEZEH L, LUF O DPRA 44T
BTN (R2) - TSR DET S 9, KMEDOHE T, Low, Moderate & X High 2%
HINLFWE TG, No or Minimal IZ48E SN A{LEWE I & FRITZ 9, 2B,
TR EEBRMEOBEHRBNER ZHE, XTF FBOROBEHBARAHE L 72528, ¥ H R
DERYVEY PV EFXTF RTORRBDIHAIIL, VATA VEFXTF FORRND TV
AT A 110 DHDOFRET V] IZHEV, RIGHEESEL, TRIT 5,

#*2 DPRAGETFHIET NV
VATA 110 KON P 150 OFEIET L

VATA VDRI RE Y DU ORDROIEE RISHED 5348 DPRA T#I
0% =B RDOFHE<6.38% ~ No or Minimal (=353
6.38% <JBA R DFHE =22.62% Low
22.62% <A RDOEHHE=42.47% Moderate (168
42.47% <WHEDOEEIE=100% . High
VAT A Y 1:10 DHOFRET NV

VAT A DR R : RS D 5348 DPRA Tl
0% =D EDFHIE=13.89% _ No or Minimal X5
13.89% < A R O T <23.09% Low |
23.09% <D R D EHE <98.24% Moderate [k
98.24% < I E D LHE=100% High

2. RBREW EOPEA
2-1. RTF REFEROFRR

YRAFA LEERTF PR VL BERTF Fidd < &b 85%L E (90~95%BZ E L1
DOMEDEREATF RV, HRWE & ORIEOBERICHER T2 Z EBNEE Ly, FEN 95%
RHZD L RMIENELS R h B, £, —HORRIL, RLVRTA v EHERTF N
BEWY VBT F NERE RO TERT 2.

2-2. YBRME IR DT

1-2-1. RABRFIR) TEHSNZBRICE ST XTF FORERICEEEL 5 X 2idhid,
DOEELHERTRETH D, XT7F ROBREMIZOWTIL, FHRAT AR TF ROLMNYERR L
TWARBIRKRZRET B 2 & THBT S LW TE 2, 26 AT bR 1S
L72WEA, 300 L DY AF LA NLVEFT K (DMSO) I[ZHMEL 2700 pL O7 % b= MU AT
FWRT 5, TN THEMLURVIEE, 1500 puL © DMSO I2F## L 1500 yL O7 % b= F U AT
HRT 5. EBRYEPTEREHLTVD Z L 2RENICHET S,
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2-3.. HRERWETRHR 0>

(1) WRYEIIERICERIZEHLTND 2L,

Q) KIntk, BEYMBIEAEL TWRWT L E2#ERT 5,

(3) MWBRWMBEBIKY 7T NEBRKRIZIREM LU ZEZICE ) LB P BE S5 5BE1L.
WBRME DIEVEMEICL 200 TH Y, HBRWE & X7 F FORGDOREIZ OV TIZTARHA
ThoHI b, BHEBREIZRTIANRLNDHS, BEFRICOVWTRERZET L. LK
T, B, B UIESHEE E U AR IEE LR (100~400Xg) L, ILBEEETH
BN

2-4. HPLC %5#7
(1) B2 HPLC b 7 AMZ2ELRNWE VLT B, (=— RADEImRE/SA T VDRI
DIRWE D IZRES S,)
(2) 242 BRRIS LIZY v 7 (WBRIWE, ~7F FRUBEEIRORER) DRI,
SHTERLED B 30 BERILINIZKR T35,
(3) HPLC O#fERIN25M4L LTIIUTDEY,
715 5 : Zorbax SB-C18 (8.5 um, 2.1 mm X100 mm) %, ¥ — N7 7 AZRET D,
IBEE . 30°C
UVKHIEE : 220 nm
ik : 0.35 mL,/ 4
BEEA : 0.1% (viv) § VU 77 o EERRRK VAR
BEM B : 0.085% (viv) RV ZVFoEET & =k URIK
@) HHRYEREE 220 nm (HEICHEERRINEZE T 2HEE T, X7 F FERRORERRH
T T 3 co-elution A Z 2HE. ZhxEEET 2 BT HPLC OFBAE2EETLHZ &0
Zxbh3, ZOBRE. EEROFUERANYTF— SN HELRETHD 2 L2 BAER
BWESEFH L CHRT 5 LERH B,

2-5. HIE

VATA Y110 RY P 1:50 DFRIET VDY RT A DRPERL ) V0 ORDEDF
HEA 3~10%XITT AT A > 1:10 DHDOTFTRETNDY AT A » DBP LY 9~1T%TH L%
B RN & B oY R L R 0B AT, 2 M E ORBREME R L, LEE L 2
B H ORI —F L TWRWEATE 3EIH OREBRE £ T 5,

2-6. HEHFHCHBICEAT 5 = L SEBRMER OTMIEICE L TIRAR S 50 E
ZRETO 82 {LEWHE & VTR B2 LM E O R RBAEE DO FRID TR TH 5 =
LARENTHBHRY, UTOBAISVWTEET 5 LERS D,

261, HIRHIICRBICHEMT 5 = L AR E
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(1) 100 mmol/L DB EIREA TR T & 2V '

WL, RAIRE 100 mmol/L THEEIRIEEIZIEMT 2, = ORE TR L2\
WHEIZ, SHIBWBECRBREZERT 52 LI1I3TE3, Z0RA. BEOEREIE LN
X BRYESREREENE TH D L S50, BHEORRETIE, KISHMENE S 5
WmEEIZ LIXTERN,

@ BEEY

WRME & RXTF ROFLLERD D ZENTERVE S ARMUIEL 5 BEKOR
B, BHEIR RS ERY R VAR IZ LTIREATE 220,

ZIZL. IREVMD OB, BSOS TEEEIARSD > TWBEEIE. KA O
B OEIEDEFPOMENE LN, BEEROODFRLEEEOAHERAWDOSTFE L
LT 100 mmol/L DHRBRMEEBEKERAMS D LN TED, 72, R =—IT2NTIL,
BRLTVWIE/ v —ORTEEERLEZSTFENOHANTZZ LRTE S, 2B, BE
LIRS £ BHAN 10% (whv) BLE. 80% (wiw) RBOEETEZNTNS b
95,

@) _FF RNt IR ET 2 ME

NTF FREBRIZRVD, XTF FOBE RTA 00 2 BiK(h) 2{EET %8R mE
X, NTF FRIGRZBRFHET D AEEMERH Y (RIF RIS ~—FHRIcL V. Rtk
NTFRBPBOLIcLIICRAD), fREE L THRMEZ BB L THIT2 2 gk 5,

@) BWEPTOREENSMEE R W8 (B : B TR AE)
(6 mWBKtEOYE
6) VATAURTFRERN) Pr_FF KRR LEHER 2 ET 20E

2-6-2. THRIMEICBEILTRBRANDZWE
1 &BEY
RILEMIL. EEBELUNOEETE RV ELRIGT 22 ERmLN TS DO TEA
TERY,
Q) TunIFUoRRTLATF
ARBRIIRBREH SR VEMZME RS 2R3 3 in chemico BRBRRATH B = &
b, 7TanTTr (BAEREERCRESLERYE) IRHTERY, FLATTr (BiE
BICHBB LB LERYE) ICOWTIZELL BETX 35485 5,
OB OWTORMERFHRIIMOFER & BhEf T THRRT X Th 3,

51 F 3Tk

1) OECD ENV/JM/MONO (2012) /Part1, The adverse outcome pathway for skin
sensitization Initiated by covalent binding to proteins: Scientific evidence.

2) Kato H., Okamoto M., Yamashita K., Nakamura Y., Fukumori Y., Nakai K. and Kaneko
H. (2003), Peptide binding assessment using mass spectrometory as a new screening
method for skin sensitization. J. Toxicol. Sci. 28(1), 19-24.
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3) OECD (2015), In Chemico Skin Sensitization: Direct Peptide Reactivity Assay (DPRA).
OECD Guideline for the Testing of Chemicals No. 442C. ‘
4) EUROPEAN COMMISSION (2012), Direct Peptide Reactivity Assay (DPRA) , ECVAM

Validation Study Report

http://ihcp .jrc.ec.europa.eu/our_labs/eurl-ecvam/eurl-ecvam-recommendations/ﬁles-dpra/D
PRA%20Validation%20Study%20Report.pdf

5) Gerberick F., Vassallo J.D., Foertsch L.M., Price B. B., Chaney, J. G., Lepoittevin, J-P.
(2007), Quantification of chemical peptide reactivity for screening contact allergens: a

classification tree model approach. Toxicol. Sci. 97(2), 417-4217.
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Appendix 1-2

Y5F ) HA MELR—F—7 w4 (ARE-Nrf2 Luciferase Test Method)

1. ABREOHE
1-1. e

BFERAEME, b N TSR, B (ElEE) TIREERUEL L Tabh AL EmE
L 2EHDO—D>THB, OECDHE & H7=AOPTIE, (LFWHE T & 5 BEBAEME TR D40
EREEDPOHD L SNTNDY, '

D) EFEPEL 5 o RIBOVRTA VEBEITY VUREL OLERKE

@ TZF /%A MBI BREMRSE RV ARE (Antioxidant/electrophile Response

Element)-dependent pathway & X 2 @55

(3  BhHRAE DEMEAL RFROMREE ~—I —OXKBR, ¥ EUA L ROV A N4 > DOREE)

@) VIR B THIR O HEFE

ARE-Nrf2 Luciferase Test MethodlZ, ik U7z KERIEMEDAOPIZEIT S [ 5F /%4 b
2B IT 2 RIEMISE K ' ARE-dependent pathway!Z & 28 FHEL Skt L-8i % v 72
Vin vitro RERTH Y . OECD TG 442D & L T2015EICHIR Stz, = DEAREEIL
Nrf2-Keap1-ARE pathway (X12) 2F|H L7V AR —F—T v& A THBI,

1 Nrf2-Keapl-ARE pathway DAEIX]

Nrf2-Keap1-ARE pathway 1%, 825K -7 Nrf2 (Nuclear factor-erythroid 2-related factor 2) .
Nrf2 O#fIRF TH 5 Keapl (Kelch-like ECH-associated protein 1) &N ARE MBA{% 3 2 &
R HRERRTH D, THPLEE, Nrf2 13 Keapl LA L. ARE 1877 L CRET 38 FRO
FEBEHBEL TV B, Keapl DY AT A VERICRETFHOMEWESEAT DL, Nef2 1%
Keapl M OfEHEL . BEN~B1TL T DNA £® ARE AT %, FORKE. THROBGTED
EEPFEESN, ALFWEIC L HEEN LML RET D 0IHEET 5, £ < DRERIEEY
B % Nrf2-Keap1-ARE pathway % &ML %,

12




AHER T, AKRIC2 BET (BHRKIRIZ W CRERIMEMEWEIC L BEFE SN EIET
D 12)D ARE & &%/ SV40 Tu =4 —%2FTHALV 7 = 7 —ERIEBEFDOTTAI NE
REMICHA LT HaCaT M2 (v b7 7F/ ¥4 MREEMIR) ZHV5, LFHRICLY
Nrf2-Keap1-ARE pathway MEMALEND LY T = T —BREFHREERT D, EEZHFML,
wv71§~fﬁ%ﬁ75ﬁmmﬁﬁﬁg%mﬁ75:em;U\M%ME@&E@Wﬁ%ﬂm
T,

ARBROMZE AR OMEER I EBRMEILE b2 8% ThH D, T, 2 2OBENLH/ELNLTVD
ARERIEDRELL 76.T% K O 7%, HREL 82.1% K N T9% Th 5, ANRERIE L EFHHS MG - 1L
BES DR AMFBICRI T 2128 2o T, O822I B g L7 LT, oMz LEDSR
BIESN OB LNIER EMLEDY THEZITILERH D,

1-2. RBRFIER OHIE
ARE HI TFONY 725 —F U R—FZ —BEFERENIWMVAALE R AV 2=y 7
oz %AW 5, ULTFORBRFIEITIEIRS 2R Y AR L LT KeratinoSens™ z iV TW 5,

1-2-1. RABRFIE
SR NE 2 TRT 5EA121X. OECD TG 442D (ARE-Nrf2 Luciferase Test Method) %%
359,

PLF OFRIUCHENTRER 2 EHE T 5,
(1) o

1EIORBRH-Y 96 7 =/L7F L— b 4 KIZHIE (10,000 cells/well) ZHERES 2,
(2) HWERYE K O HRE O A%

WERME % VSR S & A BEOYEELT, DMSO A\ %, DMSO I[ZREDEE ITIREAK XX
R A IV TR 5, BB IR E C 0.98~2000 pmol/L., tEXTR (L) &
FLFE K) T4~64 umol/L & 725, ¥ (Fath) %R DMSO OB B 13t D FHEGE
LREIC 1% & 725,

(3) WHRYMES DM

24 BB, 1 7 = H7= 0 150 pL OREEIK L . R LR ERIKRSE % 50 pL

S, 48 WERIRET 5, i
@) Ny 7=7—BEEORE

(6) HRAEFRORE

6 "R"TA—F—OHM

BIEMBMNDLUTDONRT A—F—%KRD 5,

-%%%E&U%ﬁﬂ%fﬁ%éhkwv7:5—%%&@%k%§%$:mu

VYT =T —BiEMTE (Fold induction) VAL (FEPE) MO 1.5 fFORIE (V>

= 7 —PIEMD 50%HM) EBX7Z#E  ECus

. HRAAETESR N 50% K TN T0% (30%3k) & 72 5 #EEE ICs0 K UV IC30

. & BECuis HIZOWT, EHFENEHE (i) RIS L THREZENICER (p<0.05)
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THDERIET 5,
Dia b 2 BOBYIELRAEEITO 2. 3 EIBZITHIHALED T, ZNEhOMKY IR LH
EILRZ2ZEZTITO, HBRWE OBKRAMK MR OREE @REZKIZFA L HOTHIW) bik
DIRLUBAIEZ L1279,

1-2-2. REBRERSL S

LT D 3 &% XTI HBAICHNT 5,

(D BESRIZBECRTIZR bR, T2bL, BRI &b 1 BETECsE
THY., ZOMEPEEFFICEETRITNIT R S50,

() BBMERERD EC1sfEA L 2 Y INAF—F (7~30 pmol/L DRIDAY F— g 5 —& |z
ESEEMOICEFR T2 L) OFHO 2 EERFEBUNTH 5 Z & KT 64 pmol/L DR
D 3 71— K DD Fold induction A3 2~8 DIZH 5 Z & H BT 5., HFE R~
SNRWEEIT. BEMRIZ LAV YT 2 T —BEMOFHE & A REM OB A EE IO
BL. BEREESHLIREGRZTANLNS,

@) 37— hD6 V= NOBE (BtE) R (A 18 Y= u) OFEHEBRIA 20%Hi
THDHZLBMET, ZThEIVbEWHAITESH LT 5,

1-2-3. 4 E
2 [E DV R LU FEBRD 2 B 3 B0 Y IR LERD 2 BT, UUTFOLEMEIC L W HERIT,
(1) ImaxfEAS 1.5 fELLF OFFE THIVIREME & H)E
@) ImaxfE2S 1.5 EOFELBAHATH, B (M) MRICHB L TR EHICEET
BRNEE LTFOWThLOBEITITEN L HE
C15REEBA NV T =T —BIEHEOFE L Z LI RAIKEE BT UMM AETEED T0%
Ur ,
* EC15E2% 1000 pmol/L P = (43 FEREM DAL 200 pg/mL L 1)
N7 =27 —BOFEIIA LD RBERFHESRD bRV E S IERETES, &5
IRV RLDERBMEL 25,

2. ABREM EOBER
2-1. EMATBMAZIZONT
(1) ARE#IBHITONY 7 =27 —F U R—F —BEFELENCRVALE NS VAV =y
7 MR N5 03, BITEITRBRIEOBIRE H b E AT W HE /2 KeratinoSens™D 5 Tdh 5,
©@ #5F /%4 FEKARE-Nrf2V L7 = 7 —E L AR—F%—#=TF (Keratinocyte-based
ARE-Nrf2 luciferase reporter gene) % V7o ARFERIE DML & L TKeratinoSens™LL 44D
Hifaz VW2 5E81X. OECDIERDARE-Nrf2 Luciferase Test Method 2 B3 5 14 i #e>
(ZPEV KeratinoSens™% i\ e 8 & RIS LL EOEREM, ERE., MER O RES L RT
TEEHRBLEZOLTRITNITR SR,
(3 HEINTMREOMMEZHERIESEILTREL, ThiEX by /a5, £x
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k2 MRS S HETE S, FEE S (KeratinoSens™DH413251%) LA TRERIZ
AT,

2-2.  WERWE %S O
ERMEOBVEERBRT 25HA1T, BRERRVOY VO a7 Ix—va Y a0,
BRMELRET IBRIT L — bRV ATREIEDERPLETH D,

2-3. ANy 7 =T —EOEMREE

BWEIRA ST =5 —PEEOREIZIE. OREDRVILI ) A—F QKOFEHIZL 2BED
BHEZB SO T 2NDOBES o7 L— b, O+HRBELATSEOEVIEEEZ
BBEEDDOLYT =T —CEEORIR, PEETHS, ZNbEHRTHHI3EXH 4 @
Annex 3T RENTE Yy N7 v FHEZRBRANCHER T2 ZEBEE LY, .

2-4. HEIZHOWT

MpaENE RTREFER ALY 7 = 5 —PEROFTEL R THEIL. DT hRBEELTEMSE
DHENBLFNENIEH D, ZOLIBWEIL. LV RWVBERETI Y /NSWAERES (6
Zi3 1.33 H2VEV2) 2RWT, FESMMBERE TR 20ENEHETH I LBBET
b5,

2-5. BAFEICRBRICEM TS Z & ﬁ‘i%iﬁ%ﬁ&()“ﬁ"'?ﬁﬂﬁ L TRA» S OWE

Emter b2 8E LTW2 L D1 0, #Ex REEE2E T HILEME OB ERAEEO TR FIRET
b3d, 2L, HHRYWE ﬁ?é$ﬁﬁ&®ﬁ€%ﬂ%?éw U TORIZOWTEET 4
BHiAH D,

2-5-1. HAFROICRBRICEAT S = L AR E
IR COREMENRIEE 2 28 (B : B KSR

2-5-2. FHRIMICELTRAR S 2WE
1) REEMESHED TEVWWE
LogP 7% 7 U bLOWEiZ, DMSO & K~DOWRMERED LRl REETH S, —J7. LogP
35 T2 E L. AXiE DMSO (A2, BBICRBRATETSH 5,

@ FunTFURUBTLATT Y o
P%O’ié%ﬁk#%%k%méhé7ﬂh77/%mﬁb% WZREDBVLERYE) X
BETXRWEARH B, —FH. BIERIGXUIBLAIBLT I /ﬁﬁ%%%kf6§<®7v

NTT v (BEIEREES Eﬁ@k#z%ﬁ%ﬁ)iEb<ﬂmféé
®) Vz?%yﬁgﬁi&<JV/ﬁ%kﬁmféﬁﬁﬂbé%E(W.Mﬁm%)
SRATFA VERL ORISHALER Nrf2 pathway 2B E L722WZ L BRI h, Biatte
HESNDZ ERD D, |
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51 Sk

1) OECD ENV/JM/MONO (2012) /Part1, The adverse outcome pathway for skin
sensitization Initiated by covalent binding to proteins: Scientific evidence.

2) Maruyama A. and Itoh K. (2005), The role of Nrf2 in the protection against
inflammation and innate immunity. Hirosaki Med. J. 59: S167-171.

3) EURL ECVAM (2012), ESAC Working Group Peer Review Consensus Report on
Givaudan-coordinated study transferability and reliability of the KeratinoSens assay for
skin sensitisation testing. _

4) OECD (2015), Test Guideline on an In Vitro Skin Sensitisation: ARE-Nrf2
Luciferase Test Method, OECD Guidelines for the Testing of Chemicals TG442D.

5) OECD ENV/JM/MONO (2015), Performance Standards for the assessment of proposed
similar or modified in vitro skin sensitization ARE-Nrf2 luciferase test methods in TG
442D. OECD Environment, Health and Safety publications, Series on Testing and
Assessment N.213 OECD, Paris.

6) Emter R, Ellis G, Natsch A (2010), Performance of a novel keratinocyte-based
reporter cell line to screen skin sensitizers in vitro. Toxicology and Applied

. Pharmacology 245, 281-290.
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Appendix 1-3

h-CLAT (human Cell Line Activation Test)

1. RBEOHE
1-1. JR#E

RRERIEMEIL, b h TR g, B (BiEE) TIEBENEL LT LA LERE
L AEMD—o>THD, OECDRF L H7-AOPTIE, {LEWE & 2 BERAEMEIZRD4OD
EREENPLHD L INTVDY,

(1) EEWELE L NRIBEOVATA VEEILY VOREL OXFRE

©Q #5F %A Mok TFdREMEEE KRV ARE (Antioxidant/electrophile Response

Element)-dependent pathway (2 & 2 Bz T FHH,

(3) BHRMIBEOTEMEL (R RAMART ~ — I —DORB, 7EIA VROV A NI A v DFEE)

@ VTR A THIROHETHE

h-CLAT (human Cell Line Activation Test)ix, ik U7 ERAEMED AOP (23517 % THHKHE
FaOEMRIL (BROMARE~—V— DB, FEIA VROV A MU AV OEE) | ITRHISLTZ
xRV in vitro RER TH Y . OECD TG442E & L T 2016 FEITFRR I T,

RGBT, T v 7 Ny A OBRRHIRG & FARIC, b N BLERME B i B R AR
T&H % THP-1 M OREFFR Th 5 CD86 K1 CD54 DHEBATTHES L I L2 b, ARABRIZ
BWTIE, 20 250~—%—% THP-1 fEEOEEOEEL LTHVWTNS, Thbb, AR
BRiZ, THP-1 MICHBRE % 24 R IR S ¥R IR R i © CD86 K1 CD54 OFIAEAL
F7u—F4 FA M) —THET S LVOIRRIETH D, TORREEEC, (LFEWEDOBERIE
MR FatE XTI ET 5, ARBROMERP R M EERMEIL L bISH 80%TH D, HTk,
AEREROIREE|X 93%. 45 REEIL 66% Th D, ARBRIER BRI - (LES O EMFHmIZH] A
FBICY 5 Tid, FORMEEZHACEME LT BT, homsE LS 2RBRIES N O/ LN RER
BB DY TRl ZIT O RER D D,

1-2. RERFIEROHIE
1-2-1. RERFIR

LU F ORIV & £ 5.

(1) THP-1#il8% 0.1x106 cells/mL X! 0.2x106 cells/mL DR T, ZiLEh 72 K 3id 48
B, &7 I A a2 AVWTRGET 5,

(2) BRI HE Ao EEH A FIVN T 2x106 cell/mL [ZFH8L L7z THP-1 #ifa %, 24 V=7V
— N2 AVBEAE 500 pL (1x106 cells/7 =/v), MlaEEREBRE LT96 V=7 L—h -
RV SEAIE 80 puL (1.6x105cells/ 7 =/V) &5 X HIBREL, HBMELZERTL%E
BOEMERET D,

(3) WRABELZRETAHE-OIC, 3wk a Py A (Pl Propidium lodide) % FlV 7c24HF
RoMREEMRE (PIRAR) 2 EM L. MIAEFERNTE% L HE SNDHRE (CVT5) ZRE
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%o PIRBR D FEHE 1R B 13 BRI B OV 1) % 18 F FTRE R & BE (DMISO1Z1000 pg/mL.
AEBEAK CGEL ITREHSUIMOEEE) 135000 ng/mL) XITAMFREREEE L L, Ak
2DFWRINE AWTE T 5,

(@) WELI=CVTbEERET, AL1.2L 725 X 5 HRWE L THP- L % 1x106 cells/mL T8
BRE (1.2XCV75, 1XCVT75, 1/1.2XCV75, 1/1.22X CV75, 1/1.28X CV75, 1/1.2¢X CV75.
1/1.25XCV75, 1/1.26XCV75) {B& L. 37TCT24M/E#ET 5,

(6) MR EZEIR L Felt 7% —7 0y % 7% Lz, THP- 1/l % 35%] L, $1CD86,

PICDBAR T A VB A4 Fay hua— L ORHEERESE 5,
ERT IR0 D LT 5,
* Anti-CD86 antibody : BD-PharMingen, #555657 (Clone : Fun-1)
* Anti-CD54 antibody : DAKO, #F7143 (Clone : 6.5B5)
* FITC labeled-mouse IgG1 : DAKO, #X0927

6) HERRISRZ %R, PIREE L, 7o—H A F A M) =2 CTAEMBLEERES 5 &3t
(2. THP-1#f@R mIZFE3 5 CD86 & U\CD54HLE D RBME 2 RIET 5,

(D BE L F®kmE (MFL geometric Mean Fluorescence Intensity) 225, TR
A THIXTE L8 E (RFIL: Relative Fluorescence Intensity) % & H3 23,

RFI (%) =

R E BB OMFI— R E DT 4V Z( Far ko —-/W)MFIX T
EIALEE D OMFI — A D7 A4 Y Z A4 Fay ha—/LOMFI

1-2-2. RBRASLSMH

RBRAALIZIE, AT OG22 S 2T ER 520,

() BHR OV DY b o — L ORBAETERIT 00%LL ECRITRIER b AV,

(2) DMSO EDEf=y ko —/ LB T, CD86 KT CD54 @ RFI IV 4L b it o B

(CD86 @ RFI 1% 150%LL L. CD54 @ RFI X 200%LL k) %z TidZz b7euy,

(3) #EHIE U DMSO HOWfEa Y ko —/LZBW\ T, CD86 %1 CD54 @ RFI iZW\*h b7
AV EALFar ha—nLd RFL O 106% 2 ETRITFHIER B2V,

@) Bt 24-U=krrsnar¥ e (DNCB) 28T, CD86 KUt CD54 @ RFI iZ\
FTHHEEME (CD86 @ RFI 1% 150% 2L L, CD54 @ RFI 1% 200%L4 1) . s offfasfEsRix

50%LL_E TR IER B, v

(6) HRYWENEY 7N (1-2-1.784) ([ZHO 8 ) [2BWT, RBRIL IRt b 4

PR EECHIBAETE RS 0% E TR AIER 62,

1-2-3. HlE
WS LR BRE2 DR e 2EEML., FRAERAEL T Thiuatt L T 2, £/, 1 EA
L2 HDHERRNR—BOBE, 3EEZEMK L., BRELEN T ChITRRM L HES 5,
feik EYEE : CD86 ? RFI< 150%>> CD54 @ RFI< 200%
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2. RBAEM EOBES
2-1. fEAT 5MIRIZOVT

(1) ATCC %, +HICHERRINIMIBNY 7 LVBATDINETHD,

(2) BeEHARIT, HIFEEE I 1X 108 cells/mL B2 2\ K 9127 5,

(3 MMz LThnd 28 W%u\%%ﬂ%T%éDNmB&UFWw/7W(M&M
i@mBG&UCmM®W?h%%Tu&D\&ﬁﬁ%T%éﬁkuiDmBG&UCDM
DWTNHRRMIIA2 D Z & BHER LRIT TR LR,

(4) MEITEZ LTH5 2 2 A UTHEREA 30 2B 2 TiTRbaw,

2-2. WERME OFE
BRMEOBVWE 2RBRT 25013, BRERVT =2 ABOa 2 Ix—va rEESTZDIZ
WG A RET ORI S L — eV — AV TBYSOERBLETH D,

2-3. MR S MImEFR

et ofERIZ. 1.2XCVT5 (ERAREEE) 2R\ THIIEGTER 90%RM TH 2HE DAX
FANLND, MIEFEER 0% ETHHHAIT. BE, CVT5 2 RELAEBRELZHRTD
TEMEE L, L, MAKEEE L LT, DMSO TiX 1000 mmol/L, AHERAK GELL
IS ST OVERE) T 5000 pg/mL XIIVAMEFTREREIRE & V256, MIRRAETFEDL 90%
UETHEHEEREIZ T ANLOND,

9-4. HHECREBRICEAT 5 = L AEEEARWER OTRIEICE L CRAR S 2WE

BEEVE A DR TIE, Bix 2 LEME O R EBIEEO TRINTRETH D T LRI TN D
B D AREICBNT, HBRYE I EE R AR U R BRI — T AL ER b D, B
T T OME R ET AL M OEE BRI 72 5 FTREMA 5 72 0 BB ROMBRICITEE
RUETHD,

2-4-1. HHFAOICRBICGER T 2 2 L B EELmE
(1) PRIEICEEAR L2V E U TR ER I — B L2 VWE
(2) BRWEHNEFTOIME
%<mﬁﬁﬁ&fﬁﬁ7mf%5%>FHC&HL&EWT%V%%%%?%%E
{*mt&b FITC THEHR L 7-PE 2 BV 5FHi 2 E L ATARWARERH 5,

2-4-2. FHIMEIZBE L TRAR S 2WE
(1) LogKow 2% 3.5 LW kK&vWpE
TRIRME DB SARRME L 22 2 RN H 5 2,
Q) FunTTUROTLATT
ARG TICB VT THP-1 M O RENEHEIXREN 2720, Trn 7T v (RIEREES
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ICRBBLERWE) XREICARBAEER DS, -, FRBREETTIL. FLATTF
(RAEREEB - ABNEBML S LELRWE) bIEMEIC 72 5 AREMEN B 5,

(3) HMEMEATR WE |

@ EREWHE

51 M3k
1) OECD ENV/JM/MONO (2012) /Part1, The adverse outcome pathway for skin

sensitization  Initiated by covalent binding to proteins: Scientific evidence.

2) Takenouchi O, Miyazawa M, Saito K, Ashikaga T, Sakaguchi H. (2013), Predictive
performance of the human Cell Line Activation Test (h-CLAT) for lipophilic with high
octanol-water partition coefficients. J. Toxicol. Sci. 38:599-609.

3) Okamoto K, Kato Y, Kosaka N, Mizuno M, Inaba H, Sono S, Ashikaga T, Nakamura T,
Okamoto Y, Sakaguchi H, Kishi M, Kuwahara H, Ohno Y. (2010), The Japanese ring study
of a human Cell Line Activation Test (h-CLAT) for predicting skin sensitization potential
(6th report): A study for evaluating oxidative hair dye sensitization potential using h-CLAT.

AATEX 15:81-88.
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Appendix 2
100 WEDT—4 v b

Ko T . Pre- : Human invivo (LLNA) Invitro RhLTFVT
/Prohapten’ final EC3 [% (W/v)] DPRA KeratinoSens h-CLAT 3 out of 3
4-Ethoxymethylene-2-phenyl-2-oxazolin-5-one 1.51 P 0.0026 P P P P
Diphenylcyclopropenone 3.25 P 0.003 P P P
Benzoyl peroxide 343 P 0.004 P N N P
MCI/MI -0.34/-0.83 v P 0.005 P P P P
p-Benzoquinone ' 0.25 P 0.01 P P P P
Tetrachloro-salicylanilide '5.87 P 0.04 P P P P
1-Chloro-2,4-dinitrobenzene 227 P 0.04 P P P P
Potassium dichromate -3.59 P 0.08 ~ ND. P P P
Hydroquinone 1.03 pre/pro-MA P 0.1 P P P P
Glutaraldehyde -0.18 P 0.1 P P P P
1,4-Phenylenediamine -0.39  pre/pro-MA P 0.16 P P P P
Lauryl gallate 621  pre/[proMA P 03 P P P P
Propyl gallate 1.79 pre/pro-MA P 0.32 P P P P
2-Aminophenol 0.6 pre/pro-MA P d.4 P P P P
2-Nitro-1,4-phenylendiamine 0.55 pre/pro-MA P 0.4 P P P P
2,5-Diaminotoluene sulfate (PTD) 0.16 pre/pro-MA P 04 P P P P
2-Methyl-2H-Isothiazol-3-one (MI) -0.83 P 04/19. P P P P
Methyl-2-octynoate 2.6 P 0.45 P P P P
Cobalt chloride 0.85 P 0.57 P P P P
Formaldehyde 0.35 P 0.7 P P P P
4-(Methylamino)phenol sulfate (Metol) 2.34 pre/pro-MA P 0.78 P P N.D. P
Todopropyny! butylcarbamate 245 Pl 0.9 P P P P
1,2-Dibromo-2,4-dicyanobutane 1.63 P 0.9 P P P P
2-Hydroxyethy! acrylate -0.25 P 1.4 P P P i)
Glyoxal -1.66 P 14 P P P P
Bisphenol A-diglycidyl ether 3.84 P 1.5 P P P P
2-Mercaptobenzothiazole 2.86 P 1.7 P P P P
Isoeugenol 2.65 pre/pro-MA P 18 P P N P
Diethyl maleate 22 P 21 P P P P
3-Dimethylamino propylamine -0.45 pro/pre P 22 N P P P
Ethylenediamine free base -1.62 pro/pre P 212 N/P P P P
1,2-Benzisothiazolin-3-one (Proxel active) 0.64 P 23 P P P P
Methyl 2-nonynoate 3.1 P 25 P P P P
Cinnamic aldehyde 1.82 P 31 P P P P
Diethylenetriamine -2.13 pro/pre P 3.28 N N N N
Phenylacetaldehyde 1.54 P 3/47 P P P P
Benzylidene acetone (4-Phenyl-3-buten-2-one) 2.04 P 3.7 P P P P
'3-Pmpylidenephthalide 2.03 P 37 P N P P
Famesol 577 pro P 41 N P P P
Squaric acid -0.44 P 43 P N N.D. P
Citral 3.45 P 13/63/4.6/53 P P P P
Nickel sulfate -0.17 P 4.8 N.D. 12 1 P
Tetramethylthiuram disulfide 1.7 P 52 P P P P
trans-2-Hexenal 1.58 P 55 P P P P
3,4-Dihydrocoumarin 0.97 P 5.6 P N P P
Geraniol 3.47 pro/pre P 57/25.8/20.4/11.8/5.6 N P P P
Resorcinol 1.03 pre/pro-MA P 5.92 N N P P
2-Phenylpropionaldehyde 1.96 P 6.3 P P P P
1,1,3-Trimethyl-2-formylcyclohexa-2,4-diene 322 P 7.5 P P N.D. P
Perillaldehyde 3.34 P 8.1 P P P P
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) ? Pre- Human invivo (LLNA) : Invitro RELT7YS
Name : log Kow' o " 3

i /Probapten” ~ final EC3 [% (W] DPRA KeratinoSens . h-CLAT "~ 3outof3
Ethyl acrylate 1.22 { P 28/9,7 P P N.D. P
R-Carvone 3.07 P 12.9 P P P P
Eugenol 273 pre/pro-MA P 12.9 P N/P P P
Abietic acid 6.46 P 14.7 P P N* P
Lyral 332 P 17.1 P P P P
Phenyl benzoate 3.04 P 17.1 P N P P
p-tert-Butyl-alpha-ethy] hydrocinnamal (Lilial) 4.36 P 18.7 P N P P
Pentachlorophenol i 4.74 P 20 P N P P
Cinnamy] Alcohol . 1.84 pro P 21 P P P P
Hydroxycitronellal 211 P 23 P P P P
Imidazolidinyl urea -8.28 P 24 N/P P P P
Undecylenic acid 4.37 P 25 N PR N.D. P
5-Methyl-2,3-hexanedione 0.06 P 258 P P P P
Ethylene glycol dimethacrylate (EGDMA) 2.21 P 28 P P P P.
Butyl glycidyl ether 1.08 P 28 P P N P
Penicillin G 1.85 P 30 P N P P
Aniline . 1.08 P 89 N N/P P P
Methylmethacrylate 1.28 P 90 P P/N P P
Benzaldehyde 171 P >25 N P P P
Benzocaine 1.8 P >50 P’ P P P
Coumarin 1.51 P >50 N P N P
Benzy!l alcohol 1.08 P NC N N P P
Nickel chloride 0.05 i NC P P/N P P
Streptomycin sulfate -11.83 P NC N N N N
Phthalic anhydride 2.07 N 0.16 P N N P
Hexy salicylate . 5.06 N 0.18 N N P P
Benzyl salicylate 431 N 29 N P N* P
Benzyl benzoate 3.54 N 17 N P N* P
a~iso-Methylionone 4.84 N 21.8 N N P P
d;]-Citronellol 3.56 N 43.5 P N P P
R(+)-Limonene 4.83 N 69 P N P P
Pyridine 0.8 N 72 N N P P
Diethyl phthalate 2.65 N >100 N N P P
Propylene glycol (1,2-Propanediol) -0.78 N >100 N N N N
Glycerol -1.65 N >100 N N N N
Methyl salicylate 2.6 N >20 N N N N
1-Butanol 0.84 N >20 N N N N
Salicylic acid 2.24 N >25 P/N N P P
4-Hydroxybenzoic acid : 1.39 N >25 N N N N
Fumaric acid 0.05 N >25 P N N.D. P
Lactic acid : -0.65 N >25 N N N N
Octanoic acid (Caprylic acid) 3.03 N >50 N N P P
Propyl paraben 2.98 N >50 N P P P
4-Methoxy t (A isole) 175 N >50 N P N P
Isopropanol 0.28 N >50 N N N N
(+/-) Linalool 3.38 N 30.4/55 N N P P
Benzalkonium chloride 2.93 N NC N N N N
Sulfanilamide -0.55 N NC N N N N
Glucose -2.89 N NC P N ND. P
Tween 80 0.70 N NC N P N P

ICalculated by KOWWIN (Verl.68); 8.5 LI EDIHA, KFTHER,
2MA; Michel acceptor,
N; negative, P; positive, N.D.; No data, NC; not calculated
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