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EIKIFS L - LR O MO0
BE OB ERIEERBRAFE S A B CRICBET 54 1 5 R

EIEE A O BE IR e AR R A R OMEH B EGOE TR Tl M E ORI 2 M
BI=DIHERPLENE Y MEAWEREREERRSHV O TETHD U, £, vV 2%
FBAWARFY 28T v (LLNA: Local Lymph Node Assay) 273 OECD FARTAFTA
> (T'G: Test Guideline) 429 & LT, X b OB R E L THZE S WU EWE % vy
FBI%A OECD TG 442A9 K TR 442BV L LTHRIR SR T 3,

W, HIEREORSIRRRIC R 284 R ER2BRIIER L, xRV RV EEREE
HBRAEIEORERED S TR Y  FONT b 3T RERIERURIVEEN 2015 F R 112016
i OECD TG & LTHIR&ENE, Thbbh, BERWHEE 7Y 7L OREHETmT 5
DPRA (Direct Peptide Reactivity Assay : OECD TG 442C) 9, BAEMHE I LB 77F /¥ A

FOR N AGERFRT L7 IF 734 MELR—F—7 v (ARE-Nrf2 luciferase test :
OECD TG442D, ffl : KeratinoSens™) & & UEAFESHEIC L 2 BRI OTEIE L Z M T 5
h-CLAT (human Cell Line Activation Test : OECD TG442E) ?Th 5, —JF, ZhbDRERE
TEMFEB RN TN EREIR CIIRE OB B 28 EBE A2 (VT 5 Z LIXTRREE &h'T
WA RENT bk, FEMRERE (AOP : Adverse Outcome Pathway) W3 ElEAE&D
4 (IATA: Integrated Approaches to Testing and Assessment} IZ X 2B 721 (defined

“approach) 23 OECD Iz W\ TH A # v AbEniz 8 (LIT TOECD BB A 7 x] &

o), '

AHAF AL, [EEAS - AL S O 2 FHE N R E R AR OFE HREE RS
7= 8. IATA defined approach (223 /- B EREEREHMIZ 45 OECD BIERAEMAT A & o 2
F#HEWZ, OECD TG 442C, 442D BTN 442F & L TR S T3 B EREHRRIEILEE A
WA OIEHREMNEERT L LB, BEASERY ELDTE LD THD,

1. TATA defined approach 33 < [ RAEMIEAR
1-1. EFRMLEZHN

R E B M S R DS RS TH BT, Bl &7z B — LT in vivo BB
FEYER SIS 5 = L IAREECH B, TATA i, BESHFHEZ L LTo AOP % K BERHRERTAI
AL, —#HOREEAFRALRRRICBIT RN eERHR (OF A IEBEOER. @555/ |
HA£ b OFEMAL, ORRIGEROE L. OT MROFEHEERIEREMN T AlaoEm) %7
T B OWE{LFEAPEIR. in silico TV, HEEEFHE. in vitro B, In vivoRBR UL
FMRABREORBABEEHAGSHOEL L EPEEL INTWS 8, — 4, TATA Tif, FE% o X
SICHAEDEDNEOEMNTIE, HAREFMEZOHMIMEINTHNE Z b, FEAEE
D T DI VIAFEI R NV — U B3 i, defined approach ZSHEEE X XT3 8,

1-2 Defined approach _
Defined approach %, —EDHENRHHFRRETEN L2 W TITOR DL ST — Z #ifR
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TR LI S N D BENTMOFETH 2, —HORPREREL L, HA KFA bshre
ARBEOUIEHHER D SRIBEE STV E%, FEMICH AR RS R RIS ik
MEFT—F L. Flzid OECD BEEA/FEY A VVX&CEE%Z“‘&:?L'@\%; VAN OMLERT S
ZLERARETH D, B &N T - RRIEE S, BRI L — SO A A DR E
JECH Y, FOTRERCRASERBERIC 2 > TV 5 b ORI, BRERA— A ES0 2
BPOWIMFIR L LTk STS (Sequential Testing Strategy) < ITS (Integrated Testing
Strategy) iZ 23 { EF LD, Bayesian network S FE I A3 =F AL BEShTREY .,
OECD REBAFIEN A & v A I EHRFERREHR I TNS, 2F L, PEHT. BoNBIRL
T —EOBRRR U —F RER O TS E T T LER B 5.
Defined approach ¥, ELTO~@OHEE»LELEND Z EBXETH B,
O HEY (A~F—FFHE, U A7, BEAF LS & ORISR %)
@ SBIR LI —EOBEREORIR CZSH (AOP I > TV B 5, RIESN VA5, &
JERRE)

@ BRLET— 7 MPUEEO T

@ FEMREEROELE |

® sIHxEk

A A H 2 A Tll defined approach D —f#lt LT IR F AT v 7 Jout of 3| HIRE LTV S,

A7 Fo—FTROLHRE [—EOBIREHRRF 12X, AOPOTLRFELROD L, ¥ UEE
DB T F 7 HA N OECR U PFAIEOTE AL % 54 & 32 OECD TG ¢ 5 DPRAD,
KeratinoSens™$ & (N h-CLAT?Z#£H U7-, rﬁﬁﬁ AT —HERRRIERE) Wik, b 3 R
BETEMETHNITEEREEIIEY LT 2 WA L—A2B L, FOTRHERURER S
FRFEN2I RV 24127 LI,

2. BAEMSHB cR AT v 3outof 3
21 R PALT w7 3outof 3 DERMNLEEZF

A RAT v 3 out of 34E, BAERSIICEBWTUETHS 3 20ERER (1~3) 2RELK
3 > OEE (DPRAY, KeratinoSens™& % (R h-CLAT?) #ZaSb®, R A7 v 7hHL. T
IR HIFEMEEOTERLRRMBIZ B IE® 2FUE ST, UHE OFRBIEEZ BT 5 72017 v
LD, ZORBRNPOHBRIEETH D LB CE WS, BMORT2MER L, BIFEx
FHET 2L b TE D, 4%, SRBEORERCHESEICE LTI, Appendix 1-1, 1-2, 13
EERINLW,

2-2, RhAT o7 3 out of 3 DYFE & FHHER

DPRA®, KeratinoSens™® }; U'h-CLAT? % i L, 33 B2 T Ok RS RE L WE S hBE,
WHEHEO R MBI HIE SND, 2L, R A7 v 7 3out of 3 ILBBMERS T L
IEN 1ﬁﬁﬁ’(“%ngﬁ<‘:$Uﬁ§éhf:%ﬁ‘&ljﬁﬁ5%3@*%7&3@{’!5’@@*']%@\ IEMOFOIC 3 & 1T
IRETHD, Pz, +REREROLD Z LML TV S EBRWE O R BT — 7
OB (B : read across) SIFEx OBEMT—% (Bl : in silico, b FRE) S5, KA
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W ERAFME DR 2 EHEETE 580D 5,

2-3. R bPAT w7 3outof 3 DOTHIME

LLNA RU'E bR CHICERELELNA TV A 100978 (B PBMET4 &, & MRE266) ©
RBEE 0%V, B RAT v 7 3 out of 3 OTFHIMEEFT L (FE#liZeT— 41T Appendix 2
BB . B, &AF—F v Mok, #REEOTHAMORRCHEY T 20E (&R,
HEAREEME. T rATT U ROT VAT T Appendix 11, 192, 13 23 H) REEn s,
AR I, 3 B ATOREEN B L HESRZHE, YD HEO FERERIIRE L HET D
DITEt L, 1RBRTHEM L HESNZEAE, TEMC, BERIEEIBI L HE L. £OfR
R, b MRERTOBERICET 2 RE, BHRERU—EFREL, £hTh 97%, 35% KT 81% & 72
N, LLNA %01 (BE, SRERC—EEIL, FE0092%, 65%K T 86%) (T~ FiC
BWEORTHEEY LOBERChHo7 (E)

¥72. b FERABRCEEMRSEDLRDIC b0 T, R AT v 7 3 out of 3 TiakafEL 2
A&k, diethylene triamine (LLNA EC3=3.28 : B IS CHBRMELRME) &
* streptomycin sulfate (LLNA M) O 2HO0OAHTHY  HFBREO TAKRR TH 7 e
HEWE (- Log Kow=3.5) RURBBLERDEEZSTERD 77 hOBEME LT~ TIEH
HESNE, —F. LLNAICHT 3R L AT v 7 3 out of 3 DR, HFRERT-HFEIL 2
NEN 99%. 43% R 86% LY (1) . (421N diethylene triamine DA Th o7, LAE
DRI, R FAT v 7 3out of 3 DARMEORESIINED TEWD & 23R Shi,

#£1 FEAT v 3outof 3 DTFHEUE

vs human data - vé LLINA data :
mE  BRE —®E  BE  RAK —EE N
B 73 N 73 N 73 SN 73 (RN O3 A O3
LLNA 92 65 856
i NN 100
97 35 81 99 43 86

Joutof 3

2-4. AR rAT w7 3outof 3 DR :
SRR TR SUBIC BT 5 © & SREE (SRBREOT Y RS v N BE 5L
L. BAWE%  Appendix 1-1, 1-2. 13 #2) Tik. 3RBRT<TORBRLTETERVE
LB, FOBE. T T 2EENRITIUT. RSB0 ELHETE 21,
— . BRBIET BV TTAEC RN D 5 L SNAWE EKEERE, ToATTYRDS
LT - Appendix 11, 1-2, 1-3 #B8) oW Tk, 3 RBE ARSI CHiT 52 &
b Bx ORBOFRMEBRICE 55, LLNA » F%L EORECHETE 2 2 LAFSh
T\ (Appendix 2 2ZM), LEMR-T, FRBETTFHRIZRANDS & ShAWETH-T
b, FRWES, MOBHEEET S - & CHERIEEOTEL I TX 28305 5.



25. B FAT w73 out of 3% MR B SRR IED B

R AT w73 out of 3ITHWLNW AR L RO ERBLEE L ELORBRIEICOWT,
(ERHER U BHEA AR STV BBAICIE, ROEEIEE LTR h oY > '3 out of 3iZ
HAPAD L[NNI H D, 7272 L. SGRBRIEEMZAATEH /R S AF v 73 out of 31250
Tk, DPRA®, KeratinoSens™OF (Fh-CLAT?/n 6% AR AT v 73 out of 3+ 4Lz, Pl
PEHSLLNASOBMREUT e MR Y RSLL L TH A 2 L OFERR R U R AR O I RE(k 23 012
THh,

3. AHA K ADYENE
PR BAFERTAR I Z SV Tt B ERR & e (RSB RAR SN TR Y . 57 defined approach 0)'%%&
HELTEATE AN S S, Fi2, insilico % read across IZ X AFEMICOWT ., %O
EHABEIRSRD, LkSoT, B4 ¥ U RARERINC, 70 TR BIRR OFE 5 1S %
PERT 5 LAt LTEREINTWL Z HIZHEBET ILERD S,

B, BROMMMBEICL 2 KEREEREY BRICERL LE/ME2EB 2 L2 BH L. (bR
4T X B R R A RS A BRARIE A B INAE L, BIHEE TR A ) —~ ORI R 1T 5
SSCI-Net (Skin Safety Case Information Network : /&L HESIEHAR > b)) AEBLINT
BY, MOBKIFH S E D TEERIEEORMIZAE A T2 E R & L COBEARIT SN,
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Appendix 1-1
ATF P AR, (Direct Peptide Reactivity Assay : DPRA)

1. HEBEOEE
1-1. FE®
BRI, b N CIEMEES. B EilE) CHREMEEE L LTa bh s kB Ei
LAHBYUED—>THhD, OECDIE & D7-AOPTIL, L FHHE\C X 2 B dB/EM w403
RERNPLED & ERTNADD,
(D) eZHE LY "I EDOVATA VBRI CSUEBRE 0LARES
@ FZF VA MBI BRESIGERT ARE (Antioxidant/electrophile Response
Element)-dependent pathway 2 & 2 8= THRER
(3) BHAMIOE AL (FRARIRER~— 7 — OB, 704 L RUPA b4 v OFEL)
(@ Vo] ECRYT A THIR O BFH
DPRA (Direct Peptide Reactivity Assay) 3, J:‘Lﬁ L7 B R B DAOPIZ BT 5 L2 b &
YRNTHDUATA VEEXZY VUEE L ORERHEG) OIS L 8% AV v in chemico
R THD, OECD TG 442CE L T20155RIZER Sz,

FHRBRTIE., HERNOZ A7 EoRbYi mm7§h1%5vz74/aﬁ«7%b
(AccRFAACAA-COOH) &V P88 ~7F F (AcRFAAKAA-COOH) o 2 & ERT5,
{ESWVE & B_TF FRRA L, S, BE 24 FFE BT 3 RRIGO L7 F FER BEiE
#hrua~ 77 4— (HPLC) THBEERT 5. FORREEI . (WEHEORIGMEE 4 B

(High, Moderate, Low, No or Minimal) (Z%%E 7T 2,

AR OREER N R OHEER A BRI L 20 85% KU 80%ThH D, £z, KRBOREIT
80%. FREEIT TT% TH D, AR ERESN - LR O ZEMFICHIF 4 5107 C
T, FORUEER+SICEM L LT, ofin LS 5sRBIESS LB LN ER L BAEbET
AMETOMBERDD,

1-2. RBTFIRRUMIE
1-2-1. HERFE
RN ERRE T DB EIli, meTGMﬂ:®Hm3%$%T59
LLUF oOfhic itV 2 2645,
(1) =7F FERBERORRN
O VRATFAERSTT R VBEBERE (VA TA CEENTF FER)
' VATA UERENTFF (AcRFAACAA-COOH, #FE : 90~95%) % U L EERIR
(pH7.5) 120.667 mmol/LOJE CHfRT 5, ' _
@ VUL EHRTF KRBT T MEEEE () UL EFNTF NER)
VI UERANTT R (AcRFAAKAA-COOH, #1E : 90~95%) *FiEET L E =17 L4E
e (pH10.2) 120.667 mmol/LOEE THERT D,
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(2 HERWHEHEREOMERE
O FRBEFLUTFTOWVTIIOEEIT 100 mmol/L DIRFETHEMT S (WRYWHEER).
(] 72 b= b U, kK TEF=RIA/KER Q: D A YT 0= TE
by, 7R/ TER=FURE (1:1)
O BiBmE T AT ATE B (CASNo: 104-55-2, FliEE : 95%LIE) 27 & b=k
U 42100 mmoVLOVRE CHERT 2 (B RS EER .
(3) WP HEEREOEM
O HRYEEREATTF FRRET D,
A EBHERE L AT A ERELTT FiERE 10 1 TRA (0=3)
B. #BWEEEL ) VUSRS F RERKRE 50 1 1 TRE (0=3)
@ BHERME ROV THOHRMERTE & FARCE T F FREERET .
@ HIREWE 24285 ¥ o — b (FFE, 25+2.5C) 15,
(4) HPLC 24
KEIOLTF FREA HPLC THBiERE+ 5.
(B) ~7F FRAEORH
KEEARTF FOC—27@ENS, BTFORUZ LY _TF FEdbFE2REET 5.
WERWE R D~ F | R ﬂxm
=y b a—AEHOSTF R —7 mEOFEHE

&7fﬁﬁw$:P_(

1-2-2. ABRECLE

SRR, PUF OG- E R S i biany,

() VAT CEARTT FERECY P58 ~7F FEREHV T, ThEh0.0167~
0.534 mmol/LO#iEH D6 B CIRHEMAMODIERR 21TV, £ OARBIRE0.99 X W K& {7
UL B,

@ BHEHBTHDL LT AT VT E FOBRIZ, Y27 A SRV F FTIsEIO®R DR
LIz & 2 7T FiR 3H560.8%~100%, BAERZES14.9% X D /hE 2T b
W, E 7, Y PUERANTF FCESEM Y IR LIC K 2T T R ER5340.2%~69.0%.
EHERAEMBLL6% & W /S < RiThilie by,

(3) £H2T7F REHEE L BEIHORESH % 3EHE OReference control A, B, C& LTHWA,
Reference control A (n=3) I, i HAPLCY A7 AHESHEOHREOHO LD,
Reference control B (n=6) 134y #7EFEh D Reference controlDZEM 2 MR T 20
@ . Reference control C (n=3) iF A SR TF RFOEAICEE LW L5
LB HOEDTH B, Reference control A (n=3) KTC (n=3) DOFH~LFF FIREIX
0.50£0.05 mmol/LCAziriiXia &7\,

(4 EHWE L ~TF FEAREORSHRICEN T, BYR LTS ofEOEEREL,
RFA VEBRTF RBORTIHI4I% L VRS L, Y P EERTTF PSR THILE% L
WS BT H v, .

(5) Reference control B (n=6) } UfReference control C (n=3) ®O17F Fr'— 7 @mADEE
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FEGII5.0% L /S et hidZe 5,

1-2-3. HI7E

BB DOFUSHE, EZ L o7 F FEb Eh L EBEREH L, LT DPRA S5 F#l
EFTN (R 2) o CRERSET S 9, RSO T, Low, Moderate & U* High 124y
RENDEFWHEITEE. No or Minimal iZ3 SN BEMEITERMEL TR 5 9, 225,
TF R LB E OBHSENER DS, VT FHLROBEMBAAREL 2 58, B
DEZVE) PUEHTF FTCOLBOHIGEHITIL, VATA VEASTF FORBEIL [
A7 A v 110 OBZOTRET ) 2pen, BSHEERSEL. Tt 5,

#2 DPRASETHIET L
AT A 2 1110 B P 1550 O T RIS L

YATA VOWHELY VL OBYEOYHIE | RREMONR | DPRATHI
0% = ZEDOTHE=6.38% No or Minimal (=3
.| 6.38% <JHAEDFHH<22.62% Low
| 22.62% <P E OV = 42.47T% Moderate - (Z4E3
42.47% < el SR 0O THIE = 100% High
VAT A 2 110 DHOTHITT N
VRATFAVDBSE FIcHEDsym | DPRA FHI
0% =JE RO EHME =13.89% No or Minimal faft
13.89% <A ROFHE=<23.09% Low
23.09% <{Hb RO FHIE = 98.24% ~ Moderate (14
98.24% < A F O PHIE = 100% High

2, #HEBER EOBRES ‘
1. RTF NEFHEROMRR

YRFA VERRTF RROY VBT F FED < &b 85%ELE (90~95% A EE L)
DMEDER~TT FERAW, HBRWH L ORISOERTCART 3 2 ERFE LV, HEN 95%
FHBL D LBEMMENEL BB LD D, $lo, —HEORRIL, RALLATA L EHETF FE
BRGY D827 F R Ao CERT 5, '

22, WERWEERORY

121, RERFIE CERSNEEEICE LT, 27F FOREEC RS 52 2Tl i
OEBELEATETSH S, ~TF FOREMICOWTIL, BHET BEE 7T FOLRYERE L
TV BRI PR T 52 L CRBTHI LR TE S, TR OENE T b B E A i
L7Z2WigSs, 300 L O A F )L HF K (DMSO) R L 2700 L OF = h=+ Y LT
BRI B, LA THEMLRVES. 1500 pl, 0 DMSO i7 B L 1500 pL O7 & b = b ) 4G
FRTE, TRYERTERICEMLTWA L L 2 BB 3,
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2-3. MEMEVEROER

Q). WRMEREC SR ERL TSI,

(2) Einte. BEDHRRELTNRNWI L 2HERT S,

(G) BRMEEEE~TF FEARRCIREM LIEE B 0 UL R Sh oA,
ERMEOEVCAIEC LA bOTH Y, HRWE & 27T FOREOREI W TIRAH
ThHIEND, BHEEETZIANLRD S, RIEERIC SV TS BT 5, Kk
Tig. Y. WEEMSULRSEES 4 U B BAIEsE (100~400Xg) L, EBESHTY
Fby,

2-4. HPLC 434
(1) RS BPLC o0 5 AT 2E RN L T3, (=— FAOKRBAL 7LD
MRV K D ICRRETS,)
(2) 24+2 KRBGS LYo 7b GRBRIDE, ~7F FROBEEORATE) OAFET
SHTBRRAD S 30 BFRILAPIZAE T3 2,
(38) HPLC offfitsh s &t LTI TO®RY,
#5 i ¢ Zorbax SB-C18 (3.5 pm, 2.1 mm X100 mm) %, H—F¥ 7 AZWwET D,
JEAL - 30°C
UVHH#E R : 220 nm
FOHE : 0.35 mL,/ 4y
BEHHA : 01% (viv) b U 74 nEEERER
BEE B : 0.085% (vv) bU 7 oREEET 7 b= b U VIR
(4) WHRWENIER 220 nm (HECEERRIR AT TEHEET, AT F R L RRORRRH
TR corelution R Z BBPA, ZHEERT 5 BT HPLC ORHEERT L L
EL2bNA, JOBES, FEROEFENAIF—bENEHELRETHD Z L 2 BREHK
AMESEANA L CHRRT O ULEYRD D, ‘

2-5. HIE :

YAFAL 11 10RO Vv 1250 DFRETADY AT A v ORPHEE ) &2 OMIEDF
BIED 3~10% I AT A v 1110 DBROTRETNDY AT A DD FER 9~1T%TH D%
o5 B L BEOHERERIOMELFBROBA., 2B AORBREREZHRTFL. 1EE L 2
EBOHER L TWARWESIE 3RE ORBREERT 5.

9-6. HRMICRBICHEAT 5 2 X REEADEROCTRRCE L TRAR D 29E
_nif®8zm%mﬁ%mwt%MTi1§&mm%%E®EF@¢&®%m#ﬂ ETHD T
LRTRENTWARY, UTOBEBSIZOWTEBETILENRDD,

2-6-1. HAMOICERICER T2 Z L2 E
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(1) 100 mmol/L O BHME AP AR TE LVIE
HREAEY, BHIREL 100 mmol/L CHEUN ARSI RT3, T OWRE THMR L2V iR
MEE, SOIEVRETRBRE XT3 Z LIZTE 5, ZOBA. BEORRABLN
I, HRDEREERIEEDE TH D LS 2508, BEORKETIR., MEERERNWES I
WMEMS D EIETERN, '
2) BE&W
BERADE L ~TF FOENEERD D T kbf%ﬁwiotﬁﬂxﬂzmboéﬁmmﬁ
B8, B RISER B OERSE I U TCHERTE R,
72120, BEHOD S B, BFHEEAD O TFEEBIEN G- T35, KBS OER
B OREOATPOMERR LN, SHEREAOSTREHAOATHEANON TR
LT 100 mmol/L OHHRWERK £ HNT 5 2 LR CE B, Fho KU —lco T,
WL TV DT v — O TREBE LS FRPLWNT S 2 LR TE 5, 25, RAY
EKRERS ELDEAH 10% (wiw) BLL, 80% (wiw) RMOHETEETNATWEHOD
¥, | |
3 ~TFFRioHTom{veEE T oMY
ATF FFEERIIRWVE, XTF ROt (ATFA 0 2 BiEb) 2RET 5880 E
. _7F FERELRBAEMT SR DY (R F¥ M —HficLy, Raid L
ATFERED LI LD RAB) . BRE LTHEBRE R BB TRIT S 2 Lok,
@) BEPTCOTEELMBELZI2HE (F ?’L"ﬁtlf'”cbum oy Y
5G) EVBUkEOE
6) LAFALRXTF RV PoRIF RERUEHERSET 208

2-6-2. THIMIZELTRAXRH WK

(1 &R{LE&w
ﬁﬁmﬁwﬁ\iﬁ%ﬁﬂ%@%ﬁ?&VN&Hkﬁmféc&ﬁﬂ&hfwémﬁﬁﬁ
TER,

(2) FunFFUROGTLANTT ,
ARBRRIHE A SR BE2CER S 2 ¥ B in chemico SRR TH S = L >
by TRATT Y (BRFEERHCAMBALIELHE) R TE2y, 777y (BUHE
BEREARIC BRI S ER I ED 1C OV TIE L RINTE BIBARH 5,
T BIT oW TOBRMERRITMOMF R & BT TR <& Th 3,

5| Sk

1) OECD ENV/J'MMON 0 (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 usiﬁg mass spectrometory as a new screening
meth(;d 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:/fihcp.jrc.ec.europa.ew/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), 417-427.
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Appendix 1-2
T IF A MRVE-F—T o & (ARE-Nrf2 Lucﬁerase Test Method)

1. RBEOHE
111 FE

FEREEPEIT, b b ORI R, B () <I3RfiREuE & L'Ci;ﬂ b s{bFW'E
W E2EMO—DTHB, OECDY T L AOPTH, {LEMEIC L 5 HEEIFEITRk 0450
ERFENDHD L SR TNAD, |

1) LFMELE LRI EOVATA REITY DUBRA L OEERE

@ 7r7F /794 MBI REMEER K ARE (Antioxidant/electrophile Response

Element)-dependent pathway | X518 & 7-5%EH]

(3) WHRABDTEMEL (RERMMIRETT~ — b —OREL, 7 ED A L RUFA M IA - DEEL)

@ V@B A THRO R

ARE-Nrf2 Luciferase Test Methodit, ik L7z A OAOPIZ BT B (755 ) 4 K
BT A RIEMISE R ARE-dependent pathwaylZ & 28 EF3H (SHG L= E Fv
\\in vitro FERTH Y. OECD TG 442D & LC20154E IR S hute, # DEARFIRIL
Nrf2-Keapl-ARE pathway (¥¢12) ZHHALZLR-F—-T oA ThHBI,

B 1 Nrf2-Keapl-ARE pathway D80 |

SH SH S Gy

Nrf2-Keapl-ARE pathway 3. 85 H ¥ Nrf2 (Nuclear factor-erythroid 2-related factor 2).
Nrf2 OIfIRFC#H 5 Keapl (Kelch-like ECH-associated protein 1) E{RARE &4+ 38
LT RBREE Th D, EHBIF, Nrf2 13 Keapl £#6 L. ARE \WWIRF L TRIEAT ABEGTFHO
EEEZHE L TW5S, Keapl DV AT A VERECKEFHEOEEDEPHET D L. Nef2 X
Keapl A &AL, BP~B17 LT DNA Lo ARE iCi&T 5, £ORE. TROBGEFHED
FREPFEHEIN, CEDECLESHOMIRERET D DIRES 5, £ ORIBBIELEY
B A Nrf2-Keapl-ARE pathway &ML+ 5,
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ARB T, AKRICZ EET (BRI ISV TR ERERDEIC L BEFES NI BET
D 1-5)D ARE ¥ fG &8 8VA0 7o E— 4 — A THN V7 =T —ERBEFDTIAIFE
FERNTEA Lz HaCaT MM (B b+ &5 F /3o hREEEMER) ZAV2, EEWEIC LY
Nrf2-Keapl-ARE pathway MG EAND LAL 7 = 5 —EBIETFHRETS, REEHEML.
Ny = 5B R B IS ORNREZRET D 2 21 L0, (LFE OB EREIE& 77 i
D : |

ARBORERN R ORERMEBRMEIL L bITK 85%THh 5, T, 2 SORENLBLATND
AREEOREIE 76.7%R IR TT%, HFEEIT 821% KR T9% Th 2. ARRIEZEERMG - L
YR DR ST RAT 1%k - Tk, # OB H2ICB iR L T, oz LG o™
BEED b3 bR L B E D T AT ) LER D 5.

1-2. RBRFIERCHE
ARE #H TOA L7 = F—F LR —F —BG 2R EMCIR VAL b T VAV =y 7
RARE VS, UTORBERIFHITTS 2O RUMIEE LT KeratinoSens™ % ATV 5,

1-2-1. REEFIE
S AR TR T AT, OECD TG 442D (ARE-Nrf2 Luciferase Test Method) %%
2% 9, :
LT ozt VWil x £ 2,
(1) #ifmoTE ,
1B OREBD Y 96 7oL 7 L— b 4 FITHIR (10,000 cellsiwell) #iEHET D,
(2) WERIH RO BME OmR
WEERMVED B TARE S B A BOYEEGT. DMSO %5, DMSO (I REDHAIREA UL
i A TR 5, IR TR ELC 0.98~2000 pmol/L, BRERR (307
TAFE R) T4~64 pmol/L 2725, EEE (B&tk) xtHRD DMSO O &R il OFREK
ERU 1%ERB,
@) EBRMHFOEH
o4 WERIESRMS. 10 =/bb 7Y 160 ul ORI E . T L 2B B Y% % 50 uL
aNA, 48 RefEIREE T 2. '
@ N7 =7 —¥iEEoRE
(B MRATEROHE
© T A—F—-DHEN
BEEPBUUT O/ T A—F—2RD D,
C BERME R OB B RS S LY T = T PR OB RFETE  Tnm
LT = 7 —EiELFE (Fold induction) MEEHNE (F&tE) xtEO 1.5 F0ORME (L7
= T —EEMD 50%HM) B2 IRE  ECus ‘
- B TERA BO%KR U T0% (30%3F) & 72 H¥BFE ICs KR ICx
v % BCLs HIZ W, BEHEFESEE (&) RIS LTHEHAIZER (p<0.05)
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THLIDERRT D,
7l b 2 EOBRYELAEZTIN. BREIBEZTIHELEDT. T OBV IE LA

RHLA 22 TV, SRE ORRRE OCMBOATEE MRKEIA L0 TH L) b
DELMES LT, ‘ |

1-2-2. BRI E

PAFD 3 &% T Tilifc T B8t 5,

(1) BEETRBIZBE TR SR Bz, bbb, BRI &b 18T BCus i
ThY, ZOMBEEFOICHETRITNERE B0,

@) BHEBO ECLs At A N U HAF—F (T~30 pmol/L ORIDRY 533 L F—H T
ESEFEHICES T2 2 &) OTFHO 2 EEREEEUN TH S = & KT 64 pmol/L O
HRD 37 L— FOTHD Fold induction 28 2~8 ORTH 5 = & A RS B, %EN
SNBSS, BRI L AN LT = T PO LR E RO B & L E T
BL., BEKFESTLIREAICRTANOND, |

(@ 37— D6 v VOB (2 X (A 18 T =v) O AL 20%KiE
ThHBTLEBLET, THIYLEVESEEN TS,

1-2-3. 47
2ROV IRUERD 2 RT3 ROV IELERD 2[MT, LTORMGICE DY EEIT.
(1) Imax 2% 1.5 FLATFOFE T HIITRME L HIE
(2} loxfE2S L5 EOFEZHZBETH, B (B HRICHE L TR 2R ERT
e E, BITOWThrOFEIciEE 2 HE
IS EEBAANVY T 2 7 EIEEoFES R - U RKEE IRV T HBRAER 70%
BLF
« EC15 fE2Y 1000 pmol/L BA E (rFEFHDIFE L 200 pg/mL B 1)
N7 25— EOFEICH HORBEKEERRD LRV L X IERE TR, &5
HRVIRLOEBSLELRD,

2. RBEELOEER
2-1. fEAT ZMBICOWT
(1) AREHETFOALY T =5 —F L A—F —BEFELEEMCRVBAE FF ATy
2 MR IS 28, BRI SRR IR O BIRE 4 & A E TR KeratinoSens™ D 4 Ch 5.,
@) rFF /%4 PHEARE-N2V > 7 =2 7—F LA —F —&=T (Keratinocyte-based
ARE-Nrf2 luciferase reporter gene) # A\ AR BEO#MIE 2 L TKeratinoSens™LLI# o
ez A 55818, OECDIERLDARE-Nrf2 Luciferase Test MethodiZ B4~ 2 MEaE{E #Ee)
I 76V KeratinoSens™#% fl\ 2B & & RZL FOEHAME, TRE, RERUCEEES L RT
L EBERLEOLTRITEIRL R, -
(3) HWEINEHMABOMRAZBEITLBILTREL, A EA My 7MilgE93, £2
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ko 2 FERAAS S HETE X9, FRE Sk R (KeratinoSensTMOD%ﬁ‘ 1251%) AR THRERIC
FER3 2,

2-2. HBMHEEOEM
IO SV E PR T AL, BERCGCY A0 # 2 23— a VBB,
R E PR T AR T L — 2 TR SEDEERMLETH D,

2-3. W7 =7 —EOEENE

WEREAY 7 27— BEMOREICE, QREORWVWLI ) A—F, @HOTFHFIZLZED
BEEB ORIz LOEmEFHATTL—k @S REBEL AT H2EORNHIEEE
BHEDONT T 2T —EREEORIR, BNEETHD, ThbEHRTHZHITEIHA 14 ©
Annex 3{ZRENft Yy VT v T AEERRANCHRE TS Z 2 BEE LY,

2-4. HEIZOWT

MR 2 R TIRERE T L 7 = 5 —PIEROBHE LRI WE R, bTORBES(L TN
DHERBLFARENCHS, “OL>2WEIL. LV RVEEGRTLDSWERRS (4
ZiE 1.833 HBWEN2) FRVT, FEHAMAEERE TR APENENET S L NSLET
%,

2-5. BAfROICHBUCE N 5 2 L ARSI E R T ANEICE L TRA R & S WE

Emter LREWE L TWA L ST 0, Hix EE AT L5 E O RERAEIED T3 ArgE ¢
b5, EL, WBRMHEIDHT D ARBIEOBET 2R SBRICIUT ORIZSWTERT 5.4
EHhbD.

2-5-1. OO BRICEAT 5 - L A EEE R E
R CORTEVESEE L 2 20 (5 - B Tk fir)

2-5-2. THIMEIZE L TRAR HIWE
(1) IEEHESED TEVIE :

LogP #% 7 YL bEoWE k., DMSO » K~DOIEMEEFHEN CFHMEA R TH S, —H. LogP

25 LT ORI, ASUL DMSO [2 iz, BB ICREBIFRETH S,
(2 TanTFLRERTLATT : :

P450 i= L ATEMAL S ME L HEE SN2 T AT (GIERESC S LELRYE) 1T
BHTERWEGEH D, K7, BRI UIBMERRT 2/ RS ELE L5507
NTF L (BAEREES BEEM LSS ELRDE) HIELHETE 5,

(3) vATAVBRETRELVPUVERELRIST A HERH2WE () BEKY)

VAT A VEBRE L ORGEHEVER Nef2 pathway Z5FE L2V 7 ERHEE XN, Bt
CHESKhB I LRbS.
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(4) fumEHE MO DE
By N7 S—PEERICTiETAhY

5 FAcik

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 [toh 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. #ABRE OB
1-1. [

BRI, b MCIREMEER, B (EER) TIEEMSEE L LTa bR ST WE
iz L BEIED 2 TH B, OECDHE L wizAOPTIE. L¥EWEIC & 5 BBRIFELRD4>D
ERBRPLED L INTNDY,

QO (WL F I HEDOVATA VEBEXTY VUVEBE L OLEHKE

Q@ »5F %A Mok dRESILNERT ARE (Antioxidant/electrophile Response

Element)-dependent pathway = 1. & {5 T F 5,

(3) HIHRHMIADFIEL (B RAOMRET ~— 7 —OFH, SN A VROV oA v OFEE)

(9 VoM ATHIBR O .

h-CLAT (human Cell Line Activation Test)iZ, F3f L7-EEEAEMED AOP 1238112 TR
RaDEME ERAMRER—I— OB, Y EIA VRUY A M A OEA) ] ITHIG LT
Bhiy & BV 72\ in vitro REBRTH Y, OECD TG442E & LT 2016 iR S hie,

BRI, T N AR S ORBIRHIRR & FRRIC, B bR B R kAR R AR
T3 THP-1 MifanKmiR Th s CD86 Bk CD54 ORBMETLESE A Z b, FRERIC
BN, 20 25Dw—>7h—% THP-1 fila DI L OBIE & LTHRWTWS, J7abbh, A5k
SaiE. THP-1 fBI- gfERn Y % 24 FYRINRFE S ¥ - %I ilRRim @ CD86 K UF CDb4 D IEHZEL
E7a—YA bR M) CHETSEVIRBIETHD, TORRERIL, (LFMHED BRI
P& M SGIBE R T 5, AEBROMBERA R Ok BEEIL L HI0H 80% TH D, Eic.
ASABROREEIT 93%., AL 66% Th D, FABIEL EIEIRAE - (LB 022 i FI R
FTACYEE ST, FOBEEEFSCHBE L LT, MORE LS A2HBEENLEONEER
LHAE O CRMIE T 5 WE H D,

1-2. REETINAR OHE
1-2-1. #ABFIR

PUF ot it B A £ 5,

(1) THP-1#ia% 0.1x108cells/mL X I3 0.2x106 cells/mL D FE T, Fh 24 72 K T 48
BEE], BT I Az AV CREET 2.

(2) B HICT R EEHE AT 2x108 cell/mL (78 L7 THP-1 #ilg%, 24 7= 7L
— R & HVBEEEE 500 pLe (1x108 cells/™7 = V), fllaEHE# s LT V=7 L—|
VA AIE 80 pl (1.6x105 cells/ 7 = /) &725 X WHEHEL., WRMELEET 2%
BOHEHERET D, . :

(3) BWRREEZEETAEDIZ, 37 o (PL Propidium lodide) % FV 7z 24RF
F oAz RE (PTRAER) %M L. MRAETERNTE% L HEEI A RE (CVT5) HE
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T %, PItB oD S M B 1L 4B B o vl s v A8 M wTie %ﬁ%FGmBOﬁmmp@ﬂJ
ABRHAK G5 L < 2B UM OBEE) 135000 pg/mL) ITAMTHER AR & L, Ak
2OFRFENENTERT 5,
(4) REULICVTSHELEIZ, Ak1.2L 7425 X5 HEME & THP- 1#HIL % 13106 cells/mL T8
MEEE (12XCV75, 1XCVT5, 1/1.2XCVT5, 1/1.22X V75, 1/1.28X CVT5, 1/1.24X CVT5,
1/1.26X CV76, 1/1.26XCV75) BE L. 37°C'624H#Fﬁ3i%§ﬂ'60
(5) WEMIEEEIL . Feb 7Y —7 0 vd 0% Uiz, THP-1#fia % 352 L, HiCDS6,
BHCDS4R T A VYV # A 7 ay bu— L OFFEERIG S5,
AT A& R&kObLD LT3,
- Anti-CD86 antibody : BD-PharMingen. #555657 (Clone : Fun-1)
- Anti-CD54 antibody : DAKO, #F7143 (Clone : 6.5B5)
« FITC labeled-mouse _IgGl DAKO #X0927
6) PiABURMEZ Bk, PERGAL. Zu—PA b3 Y=o TAMIRLEEZRAIET S &3
iz, THP- 1IR3 117 303 5 CD86 R UCD545E DRBIALM 2 FIET 5,
(7 BIELE-TFHREHE (MFL geometric Mean Fluorescence Intensity) 735, FI2R4
FUCHEF R (RFL: Relative Fluorescence Intensity) & H3 5.

RFI (%) =

SR E L ERRAR OMFL — # B M BB D 7 A Y # 4 70 v b 12— L OMPI
E OB OMEL — SR AEMA DT Y %4 P2 o— A OMFE]

X100

1-2-2. BRSNS

AR, LT ORI RITER L,

(1) BEHBOVEE = b 2 — A DOMIRATESRIT 0% _E TR T IULAE B AR,

(2) DMSO %= b o—/Wzi T, OD86 KTt CD54 @ RFT v b Bk o s

(CD86 @ RFI 1% 150%LL £, CD54 @ RFI 1 200%L4 1) ##z Cii 620,

(3) BRI DMSO Z07EE =k z—ucBnC, CD86 kU CDb64 @ RFL TV Th i 7
AV HA Ty b a—LdD RFL O 105%LL TRt uiEiz ban,

(4) BB 24-TV=tuaraar¥r (DNCB) B\ T, CD86 R CD54 @ RFI it
FTH OB (CD86 @ RFI ik 150%L4 L, CD54 @ RFT i 200%EAE) | 2o fEsE|x
50%LL EClaid i s,

(5) FRRMEALERY 7 (1-2-178 4) RO 8\ 1BV T, RBILicdhiad b 4
TR CHIRRAEAFSED 50% L, ECheithuide bian,

1-2-3. HE
ST U7 RBR R b 2 FIEH L. R F TR It L e T B, £, 1 [
L 2EIBOHTERERPTA—EOBS. 3EEL2EREL. BEELELL T Thiv ﬂ;’r& b EFIJET%’J
RatEEEHEE - CD86 @ RFI< 150%%>> CD564 @ RFI<200%
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2. #ARRER LOWER
2-1. {ERT BRIV T
(1) ATCC%. ISl EEFRINTMAZ LA TLHIAETHD,
(2) ErzEsIRYh. MIRTIEREEIE 1X108cells/mL #8220V X 90T 5, .
(3) WZEI LTHhe 2 8R%IC, BB THS DNCB RUEE= v 7/ (NiSOs) i
X v CD86 H1rCD54 DWW TN LEEEICR Y, BB Th D3I L CD86 KU CD54
PUFI LIS 72 D = & 2 HER L E R B,
(4) FRITE T LT 5 2 2A ks 30 2B Tidie b e,

2-2. WEMEOTI
HEREOBVE A REBRT A BA. BERVY o VEOad I x—a rERITDIZ,
WA E R T AR T L — bRV AL TEYSOEENMLETH D,

2-3. [AMERRICEIT B MInERR

IO EIT. 1.2XCVT5 (ERARERE) WKW TRIRAFRR 00%FRiM Th oHE DA%
FANSLR D, MIMATEERY 0% ETHAWAEIT, BE. CVTs #RELAERELXRRTD
TENEE LY, HFL, BARGRE L LT, DMSO TiX 1000 mmol/L, AHEA&RKK (FHL<
VIR A V) O 5000 pe/mL UTIEM TR A RE & V5B A, MRS 90%
PLETH M RIZT ARDRS,

2-4. BHTROICRBRICEM TS 2 L SRR DE RO TRMZE L TRAS H 20E

BEAMLA WO Tid, #x 2{bFDE OEBRFEO TR THL Z P TRENTVD
22 AEITRWT, SRS GED R R EICE IR ENIT BT D BER DS,
. UTFOME BT AL OSRE Bt 2 5 fEEER S 25 - DB ROMBRICIIRER
PRUHEChHS, |

2-4-1. BRI HEERRICERT 2 2 L AR LHE

(1) P EIE LRV MR SRR CRmiin s — o i Lz v ipE

(2) BHEREETIVE
£ < IARBRIE CRMITAE T B 913, FITC L A UEERN CRV B2 RS 2 BEIR, F
7 FITC TEFR L - HEE AV AL LT W ATEER & 5,

2-4-2. FRUHECEALTRAE L 29E
(1) LogKow® 3.5 LV K&EviH
BEREOBARDL HBREIEL R D RTREMER S D 2,
(9 FONTFLRUTLATT
FHBENFTCBWT THP-1 B OEHEIERER 27280, T 7T (BEEgs
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WAV RE2WE) RIS REERS S, T, ARBREET T, LTy

(RAFREER I AL L E o) DRI D RN B D,

(3)  MpaFEtEH IRV 4 E
(4) HEEEHE

7| H 3R

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

2) Takenouchi O, Miyazawa M, Saito K, Ashjkéga 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 HEDF—F &> b ‘

- Imviire’

BRSO

2

ECa (%% ]

S F

2 : G : Eemiifio§ CLAT - 3outof 3
4-Fthoxymelhylene-2-phenyl-2-oxazolin-5-one P 0.0026 P P P P
Diphenylcyclopropenone 325 . P 0.003 P P P P
Benzoyl peroxide 343 P 0.004 P N N P
MCIMT -0.34/-0.83 P 0.005 P P P P
p-Benzoquinone 0.25 r 001 P P P T
Tetrachloro-salicylanilide 587 P 0.04 P P T P
1-Chloro-2,4-dinitrobenzene 227 P 0.04 P P P P
Polassium dichromate -3.59 P 0.08 N.D. P P P
Hydroquinona L.03 pre/pro-MA P 0.1 P P P P
Glularaldehyde -0.18 P 01 P P P P
1,4-Phenylencdiemine -0.3%  pre/pro-MA P 0.16 P P P P
Lauryl gallale 621 prefpro-MA P 03 F P P P
Propyl gallale 118 prefpro-MA P 03z P P P P
2-Aminophenol 0.6 prefpro-hA. P 04 P P P P
2-Nitro- 1 4-phenylendiamine 0.55 pre/pro-MA. P 0.4 P P P P
2,5-Diaminololuene sulfate {FTD) 0.16 pre/pro-MA. P 04 r P P P
2-Methyl-2H-Tsothinzol-3-one (MI) - -0.83 P 0419 Iy P P P
Methyl-2-cctynoate 2.6 ) 045 P P P P
Cobalt chloride 0.85 P 0.57 13 P r b
Formaldehyde 035 P 07 ¥ P P P
4-(Methylamina)phenol sulfale {(Melal) 234 pre/pro-MA P 0.78 P P ND P
Todopropynyl butylcarbamale 245 P 0.9 P P P P
1,2-Dibromo-2,4-dicy anchutane 1.63 P 09 P P P P
2-Hydrosyelhyl scrylate -0.25 P L4 P P P P
Glyoxal ST P 14 P P ) P
Bisphenol A-diglycidy] ether 354 P 1.5 P P b P
2-Mercaplobenzothiazole 286 P 17 P P P P
Isoengenol 2.65 pre/pro-MA P 18 P P N P
Dielhy] maleate 2.2 P 21 P P P P
3-Dimethylamino propylamine -0.45 pro/pre IP 22 N ' i P P
Ethylenediamine free hase -162 pro/pre P 22 N/P P P P
1,2-Benzsothiazolin-3-cne (Proxel active) 0.64 i 23 P P P H
Meihyi 2-nonynoale kN P 2.5 P P P P
Cinnemic aldehyde 1.82 P il P P P P
Diethyleneiriamine -2.13 profpre P 328 N N N N
Phenylacelaklehy de L.54 r 3/47 P P P P
Benzylidene acelone (4-Pherv]-3-bulen-2-one) 2.04 P 37 P P P P
.3—Prupylideneph‘lha.lide ' 2.03 r 3.7 P N P P
Famesol 577 pra P 41 N P P P
Squaric acid 044 P 43 P N ND. P
Citral - 345 P 13/63/4.6/53 P b3 P P
Nickel sulfale -0.17 P 48 N.D. P | 4 4
Tetremethrylthiuram disulfide 1.7 P 32 P P P P
trans-2-Hexenal 1.58 P 55 P P P P
3,4-Dihydracoumarin 0.97 P 56 P N P P
Geraniol 347 profpre P 57/25.8/204/118/56 N P P P
Resorcinol 1.03 pre/pro-MA P 5.92 N N P P
2-Pheny Ipropionaldehyde 1.96 P 63 P P P P
1,1,3-Trimethyl-2-formyley clohexe-2,4-diene 3122 P 75 P P ND. P
Petillaldehyde 134 P 8.1 P P P P
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: G Rl et Pre - Human ..., e (LLNAY Cldpvitre -0 MR ATWT
e e 1RO rchapen® el T ECH (e (wi)l || DPRA’ KefimoSens h-CLAT- -3 oilaf3
Ethyl acrylate 1.22 P 28/9,7 P P N.D. P
R-Carvone 3.07 P 12.% P P b P
Engenol 273 pre/pro-MA P 129 P N/P P P
Abietic acid 6.46 P 14.7 P P N* P
Lysdl 332 P 17.1 B’ P P P
Phenyl benzoale 3.04 P 17.1 P N P P
p-tert-Butyl-alpha-ethy] hydrocinnamal (Liliaf) 436 P 187 P N P P
Pentachiorophenal 474 P 20 P N P P
Cinnamyl Alcohal L84 pro P 21 r P P P
Hydroxycitronellal ’ 2.11 P 23 P P P P
Imidazolidiny] urea 828 P 2 N/P ¥ ¥ P
Undecylenic acid 437 P 25 N P ND. P
5-Methyl-2 3-hexanedione .06 P 25.8 P P P P
Ethylene glycol dimelthacryiate (EGDMA) 221 P 28 b3 P P p
Butyl glvcidyl ether 108 P 28 P P N P
Penicillin G 1.85 P 30 P N P P
Aniline 1.08 P 3% N N/P P P
Methylmeihacrylate 1.28 P 90 P P/IN P P
Benzaldehyde 1.71 P »25 N P P P
Benzocaine 18 b >50 P P P P
Coumarin: 151 P >50 N P N P
Benzyl alcohol 1.08 P NC N N P P
Nickel chloride (.05 P NC P PIN P P
Sireplomycin sulfate -11.83 P NC N N N N
Phibalic anhydride 2067 N 016 P N N P
Hexyl salicylale 5.06 N 018 N N P P
Benzyl salicylale 431 N 29 N P N#* 4
Beoozyl bonzoare 354 N 17 N P N P
a-iso-Methylionone 4.84 N 21.8 N N P P
d,|-Citronellol 356 N 45 P N P P
R(H)-Limonens 4.33 N 69 P N P P
Pyridine : 08 N 72 N N P P
Diethy] phthalalz : 2.65 N >100 N N P P
Propylene glycol (1,2-Propanediol) -0.78 N >100 N N N N
Glyeerol . ©16s N >100 N N N N
Meihyl 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 PIN N P P
4-Hydrexybenzoic acid 139 N >25 N N N N
Fumaric acid 6.05 N =25 P N ND P
Lactic acid -0.65 N »25 N N N N
Qgclanoic acid (Capryhic acid} . 3.03 N >50 N N 13 P
Propy! paraben 298 N =50 N P P r
A-Metl I (Acetanisole) 1.75 N 250 N p N P
Isoprapanol 0.28 N >50 N N N N
(+/-) Linalool 338 N 304155 N N P P
Benzalkoninm chloride 253 N NC N N N N
Sulfanilamide -0.55 N NC N N N N
Glheosze -2.89 N NC P N ND. P
Tween 30 .70 N NC N P N P

ICaleulated by KOWWIN (Verl 68) 8.5 L b, KFTETF,
MA; Michel acceptor,

Ni negative, P positive, N.D.; No data, NC; not calculated
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