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SR TEFEMFOLEMFHMEIZBE TS invitro RER (VL) O, ERMEYE
BB OE RAREIZBE 4 HAF58] (FAL 29 S B AERF 7B LR (EELE
MFATD - FHmATIEESE, RARIEE NBE) )itk T, BRI R « LR D
M B ERAEERBRABEOEREEEZR 5720, £OEAERLMEHRT
LBz, BEREEZRVELDENA X AZIRO LEBVIERENTZOT, BF
TEAREE T L CRAEBEVET,




B

EIRLAS - R ORZ2EFTE DD D
BB O R RS 2 A B RICET AN A X R
¢
[E IR ORE R AR P B R O R BB EER] Tk, SZWEORIEEZ G

BRdIiEknbEAEy FERVEEEREERBS AN b TETNS D, e, v VA%
BAWARFY v 2487 vt 4 (LLNA: Local Lymph Node Assay) 243 OECD 7R b WA FZA
v (TG: Test Guideline) 429 & LT, EBHIZZTDHRIEL Lfﬁﬁ%é:}’btﬁﬁ‘fﬁ%g%ﬂib\fﬁb‘
REREN OECD TG 442A3)E¢U‘ 442BVE LTRSS TW 3,

AR, AR ORSIBRICE T BHie RELDFRICER Lit, B2 AVRVEERFE
HBRABEOBHENED b TRY 20T T 3O BRIEHRBARBES 2016 K 102016
£z OBECD TG & LTREN=, Thbh, BIEEDE L ¥ iy B ofetE 275
DPRA (Direct Peptide Reactivity Assay : OECD TG 442C) », BiEEWEIC L5 77F /¥4
FOR R VRAISEETFMT B2 TF /34 MEVIR—F—7 v&A (ARE-Nrf2 luciferase test :
OECD TG442D. #) : ReratinoSens™) % UNRIEMESE I X 2 BRI OEMEL 2 FEE+ 2
h-CLAT (human Cell Line Activation Test : OECD TG442E) " T#H 5, —KH. T b O RERE
EHRBRBEI TN TN BN CRIEEOBHE BV 2RREZRE T IR TEE shT
WB DSDI Lk, BEMRBREKR (AOP : Adverse Outcome Pathway) WE-SW ekl g
¥ (IATA: Integrated Approaches to Testing and Assessment) (=X %R 72)5{E (defined
approach) 2% OECD iZ8WTHA F A& 8 (BT TOECD REBIEET A HA] k&
W3

AAA F AL, ERENG - LR ORSMEFRIC SR/ RBABEOEREELRS
7=, IATA defined approach (= -3V 7z B REIE/EVEREMEIZ BT % OECD W RIEEN A F R
#BEI1Z, OECD TG 442C, 442D KT 442F & L THRIREN TV 2 R ERBIEERBRAEEZ A
WEIRSOEREAEZFRTS L LLIT. BEEREEZRVELDELDTHD,

1. TATA defined approach -3 < Bz RIEMEREM
-1 ERNREZAS .

RSB IS N AEROLFRIG Th 5728, Bt Shi-B— 0 REBIET in vivo KR
TEM A TGS 2 = L IXEEETH B, TATA 1, HESEUT L LTo AOP & B ERREMERTEMIZIS
AL, —HEOREREFSLREIZET 2RENLRELER (OF VA 7HLORE, @V 7T/
Y b OTEML. RIS, @OT MROEH LR UHRSRAN T MO %340
T 5D OPELFRMER, in silico BTN, HETEMEMME, in vitro RBER, in vivo BRR UL
FRBE OB EEAS AP L LBEEL SR TVS 8, —F, JATA Tk, iz L0k
SITHBE DR DPFOEHMTIE, 5 ZREEMROHPIEINTNE Z Eh G, FEAT
oD 7= B Wi BARE lp NV — AT Z-SV e, defined approach BEE & STV 5 8,

1-2 Defined approach
Defined approach iX. —EOHMRFRBECTNLZANTIThR AL INT — F R
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EEN LR SN2 FHRNTIMOFETEH S, —EOEIRERR X, H1 FFA 14b&hk
AFESGIEEMER S DRIBHEIN TV AE, FENICTRAMRUOZYUERRIES N Fik
XiEF—# &L, Pl OECD EERBIEET A X AR ENTWA Y R b 9 BIRIRT
TEBFRETH D, I INT —FERIEE LT, BRERNV—NVIESHIERSA DR
JETHY ., ZOPRAERVBRAGHAARCE> T3 bOEIET, BFRRAL—UCESO %
ALEFMFNE &L L Tik STS (Sequential Testing Strategy) “° ITS (Integrated Testing
Strategy) IZE-3 < EF /LD, Bayesian network SIS EF AV LERENTEY. '
OECD BBRIEEN A ¥ R OICEFRSNERIN TS, 2L, BEEEIR, BOMBIRL
E—EOFHER T — R ORYMERTHERD D,
Defined approach X, BTO~@QOEANOHEREINAZ EBMNETH D,

O B8y (A~ FEE. VA SFHE. R A L ORSHFES)

@ BWR U —EOEREHOBILE R é& (AOP iz#d o T30, BRIESN TV B A,

- ARFR%)

® BRUAET—IMRIEEORZEHE

@ FHEFEREVEER

® Bl

EH A F 2 AT defined approach O—Hj& LT[R P A7 v 7 3out of 3| ZBEL TN 5B,

A7 7u—FTRAVWLNS (—EHORMIRFHRIE) ik, AOPOERERDI B, FL 0 HE
DS 7rFF 7 VA4 FOEEEERUHERMEOEEL 238 & T35 OECD TG T#H 3 DPRAY,
KeratinoSens™® K U h-CLATP &8 L7, M Sy —#RRRIEE] ik, Zhb 3Bk
BETEETHNITHEER IR LT3 LW —A%RA L, %@%Mﬁﬁuﬁﬁ&
ENEN 23 KUV 24 Lie.

2. BAREEH : R NAT v 7 3outof 3
21 A MFAT w7 3outof 3 DEFNZE X

A bLT v 3 out of 31E, BIERILICBWTHRATHS 3 o0xAFHSH (1~3) F#RBLE
3 >OREE (DPRAY, KeratinoSens™OK (% h-CLAT?) %MH&bt, K AT v 7HR, +
72 BIERAEE D ERRIREID Dis® 2 TEHZT, MR OIERIER 2R3 72 I B
bhd, ZOERPLIEEERTH S LU TELRWEEIZIE, BNORSEFE, B, BiEEE
22 b TED, 2B FRBREOBRERUYHESFEICE LTI, Appendix 1-1, 1-2, 1-3
BRIV,

2-2. R PALTFT w7 3outof 3 DYELBES
DPRAS, KeratinoSens™8 F; TR h-CLAT? % EHE L. 3B 2 TORERRE L HEENEBE,
FHEOREBEEIERE L HEEND, L, R FAT v 7 3out of 3 ITBBERE N &
b, 1RBRTHBE L HE SWIBEIT BT SRR OHEL, BMOTFHCESEFT
IRETHD, FlAiE, +HRERIHEOHD Z LML TV 2 ERME R ERIEET — 4
& DEEE (B : read across) XiIFE~4 OBINT —F (F: in silico, b FRER) Ehb., BAW
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CREBEEOR2EZHERTEIHEVH 5,

2-3, AR bhAT v 7 3 outof 3 DFHINE

LLNA BEUE MRERTHIZEREZELN TS 100 9E (b bBME 74 5, & MEMHE26 &) ©
REREE R RV, RFAT v 3 out of 3 D FRIMEERENT L7z (FEM27 — #1X Appendix 2
FBH) , 2P, AF—F Ty Mok, ARBEOTREOBRRICRY T INE (&RILAN.
BEKEBRMESE ., TunTF RO LATT L Appendix 101, 1-2, 1-3 2288) BEFEh b,
FEHT T, 3 RRETORRVBBIELWE SRS, HRMHOKMRFEREE L HET S
TR L, 1 RBTHBME L HESNGE., BEMIT, REERERTBMELHE L, 20K
Bt MRERTOBERICHTERE, SRERC—EEL FnTH 97%, 3d6%RU81%L 2
b, LLNA Pl (RE, SREERVC—ERIZ, 2hEh 92%, 66%K T 85%) 12, FFZ
BEOCATREULOKERTH- (R .

T, b FRBRTEREEAZED LRI LT, HEAT v 7 8 out of 3 TlAkEMELR
ZWE L. diethylene triamine (LLNA EC38=3.28 : B{EMEIIPEE CRSIPLERDE) &
U streptomycin sulfate (LLNA &) @ 2 BOATHY , ERREOTANERR TH 2 HkE
HWE () : Log Kow=3.5) RUNHBMERYEEZESDRY 77 ROBEEWERT~THH4E
LHES N, —F, LLNAWCHT AR b AT v 77 3 out of 3 DIRE, HRERV—ESRIT, £
EN 99%, 43%KU86% &7 (R 1) . AR diethylene triamine D& Th o7z, Bk
DFERD L, B AT v 7 3 out of 3 DEHBEREDERIIRD TEWZ 2 ATR ST,

#£1 APLHT v7 3outof 3 DFHIME

vs human data vs LLNA data
BE BRE —E® BB BEE —EE N
, (%] % %] (%51 (%l (%]
LLNA 92 6b 85
FREaTFT o 100
97 35 81 99 43 86

3 out of 3

2-4. R AT v 3outof 3 DIRS ' :

. BRBETHIAICHEBRICERT 3 - L NEESME (FRBIEOT  FRA vV MERES X
5. RAWS% : Appendix 1-1, 1-2, 1-3 #28M) T, 3RBRTATOREREZIETER2VE
LRb D, FOBRE, MCHTTE BERNRTE, REREEOFELHETE 2V,

—F. FERBEICBOTTERICRARS 2 L Sh29E SKEEDE, o nTT RO
LT L8 Appendix 1-1, 1-2, 1-3 22 8) it oW Tk, SHBRERLGLY GFHMET 52 &
Xl ., Bx0RBOFRAMBRICL S, LLNA ¢ EEUEOBECHITE 5 Z LRI
Tv5 (Appendix 2 #8H), Lo T, ERBRIETTFHIMCRAREDHS L SWDPHEATH-T
Y, SERES, MOEREER TSI L CHEREROEELHMTE 2HEERH S,
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9-5. R FAT v 73 out of 3 ML B BB F ik

A AT 73 out of STAWVONDRBRIE L RO ERFREE LELORBEI 2\ T,
FEIRERTFRIMEN+OEE STV AEAIE, ErREHREREE LTA AT v 3 out of 31T
MAADDFREMEY B D, F L, UKRBRIEZHAAATEFRZ2A A7 v 73 out of 3i20W
Tix, DPRA®, KeratinoSens™& R (Fh-CLATD)BEEAH M AT » 773 out of 3 & FEkIT. Tl
HERLLNAS OB T "VRBREFSUETH A Z L ORBECEBRA O BELANE
Thd,

8. AHAF v AOYREME

BRI D W CIRIRIER % 2 VRES AR SN TEY . 4% defined approach DIE#H
e LTRATE DTN H D, Ei, insilico= read across 12 L AFHAICSWWTH, %0
ERBR D, LinhloT, VA& R ikdkmiz, EHRRFRIER UFHE FiE% S
AR B Z L EHIRE LTER SR TWA Z LICERETALERD S,

2B, EROEHEFCLXEEEHEELEMIBRLE/MEERS Z L # AL, L&

Bl o RWREREEEFAREZEEENDIEL, BRETROA I —~FHROBEEITS
SSCI-Net (Skin Safety Case Information Network : K WEZ2MEFIFTHRE > b) BBRIENT
BY, WOBKERS 2D THMBREEOFMICERATRERFRIAE LTOBRSMFENS,
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Appendix 1-1
NRIPF REEE1ERB (Direct Peptide Reactivity Assay : DPRA)

1. HEEOHE
1-1. R ‘

ERERRIEEL, b MTIIBALRER. B (EER CIEhREUEE LT bha{bEmEIC
L 5FEMO—D2TH D, OECDHE & DAOPTIL, {LFEWHEIZ L 2 KR EMEIXKRO4>DE
REEN LMD L INTVBD,

(1) (CEPEE T R TEDVATA VBRI PrRiks okFREA
@ FIFFIFAPRBITAREELGER T ARE (Antioxidant/electrophile Response

Element)-dependent pathway {2 & 2 B{5 7R

(3) #HRMREOBEEY RENHRERE— 1 —0RRA, ¥4 RO A bAoA v DELE)

@ VD ERe AT O

DPRA (Direct Peptide Reactivity Assay) X, it U7= R RREMDAOPIZISIT B [{EEME L ¥
VRIEDYRT A VEEXILY DU L OHERS) 1S LicBi#E BV R\ in chemico
BB THY., OECD TG 442C ¢ LT2015F IR =iz,

ERRTIE, READOZ R BORDYVIZARRITF R THEVAT AV EFRTF R
(Ac'RFAACAA-COOH) & V) VPV EFTF F (Ac-RFAAKAA-COOH) @ 2 AR5,
IEFEBE EE~TTF FRIRE L. BEEHE, BE 24 BB IZBIT 2 RREO7F FEE BEK
hru< b7 7 44— (HPLC) THBEEER TS, FORRLEL, CEWEORGME 4 B

{High, Moderate, Low, No or Minimal) =484 5,

FHBROERPR CHER R BEREIT TR 2N 5% R U 80%TH B, T, FRROBEEIT
80%. MREIL TT% Th D, ARBIEZEFESAS - RO Ml AT 3icd kT
X, FOREE+SICEMRLELT, oS LSSRBESENLENEEREMAEGHET
P ETT O LERH B,

1-2. ABRFNER UHIE
1-2-1. HRBAFIE
HMARNB LR T HEAITIX. OECD TG 442C (DPRA) 23815 2,
T Ofiic it W2 £l T 5,
(1) ~FFFEREROTAR
O VRARTFAVERERXTF P/ BEERE (VATA CERANTT FER)
VRAFAVEFSTF K (AcRFAACAA-COOH, #ifE : 90~95%) % U - EEFEMEiE
(pH7.5) 120.667 mmol/LORE CHEMET 5,
@ VIPUEEATFRBHET T U MEEER () Py ERRTF FEIR)
VO UERERTFF (AcRFAAKAA-COOH, #E : 90~956%) ZEFEET L e=17 A8
i (pH10.2) 120.667 mmol/LOE THEMT 5,
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(2) PRPEBRSEOWN
@ BB ZUTOWTHOOEET 100 mmol/L ORE THEMET 5 (HBRWEBR) .,
[BM] 7EF=RUA, K, FEFRIA/KBE (L: 1D, A Y703 —0 Tk
by, 7R/ TE=FIARIE (1:1)
@ BMdBRmES LT ATE F (CAS No: 104-55-2, H#lEE : 95%LL L) 27 =1
. Y WZ100 mmolLOBE THAET 5 (BiHBOERR) .
(3) HBMERKEOERA
O HRMEEELTTF FEREET 5,
A BEBRWHBRE VRATA UVERATSF FERE 100 1 TREE (0=3)
B. #BWHBRHE ) P EETF FEREY 50: 1 TRE (n=3)
@ BHEMEHEHERIC O THHRDERR L FARICESTF FERLIRET 5.
@ SBRGHE 242 M4 ¥ a— (F=E, 26+257C) T3,
(4) HPLC &ifF
FRIGED27F FE% HPLC THHEERT 3,
(B) ~7F FERSROEH
REHRTF FOE—7 BEP S, UTORIZL Y AT7F FERSEERLT D,
WRPERO~TT F— 7 Gl )} <100

7T S = {1 - (:t ¥ b E—NVEORTF FY—7 mEOEER
1-2-2, BRI S

REBAIZIE, UTOEEEMEESRITERL2N,

(1) YRTAVEARTF FERRY) Py BRTTF FEREAVT, £nTh0.0167~
0.534 mmol/LO#iFH D 6 E MMM OIER 21TV, T OMBRERD 099K » K& {2}
e b ien,

@) BHEHBTHEYUFLTATE FOERIL, VATA VyEF7F FTEEIOKR YK
LIz & BEHRTF R EI60.8%~100%, EHFZEN14.9% & D /NEL RFhiER b2
W, £z, U DUV ERAATF RCRSER D ELIZ L DEHRT T M E£5340.2%~69.0%,
EEEREENR11.6% L W/ E L RITHER G2,

(8) B/LTF REHEEEBFEOBREE % 3FEE DReference control A, B, C& LTHWS,
Reference control A (n=3) 1%, SAIOHPLCY A7 AFESHEDOHREDLHD LD,
Reference control B (n=6) X BHTHERI S D Reference control D EHZ R T H72HDH
?. Reference control C (n=3) IXER SNBEERLTF FORBMITHRLRNZ L2
BEABEHOLOTHD, Reference control A (n=3) BRUC (n=3) OFHTF FEEIL
0.500.05 mmol/L TR FLIER B2V,

(4) HBRYMELTF FEFEEORAGERIZEBWT, &1IRLTITIofEOREREL, &
AFA ERRTT VPRSP ERTIHILI%E DAEL Y Py EFRTF PR TII11.6% K
pAEL R by, ,

(5) Reference control B (n=6) % U'Reference control C (n=3) O~X7F FE— 7 mAOES
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FRENL15.0% K v /h S it hidZa bz,

1-2-3. ¥|=E
 HEBRBEORSHE, JIE DL 0_TF PR RN FEREH L, U0 DPRA 8 TH
BTN (F2) i TRERMEEZ ST 2 9, KEDOSE T, Low, Moderate & TF High 124y
BN BLEWEIIBHE, No or Minimal IZA8HS h 5 L3 WEIRME L FRITS 0, 2B, ~
75 R L HRIE OB ARRZHE. 27T FROROBMARTEL 255, FEHE
- DERVEIVPUEBRATF FTOLBOIBEITIE, VAT A UVEEATF FORENS T
AFA v 10 DRDOFREFN] itV REEEZOEL, TR 3, '

72 DPRAGETHIET N
AFA L LI0 RN P 150 OFRIEFL

VATA DOEPRE ) D OBSROEHE RGO 5338 DPRA T
0% <P EDEHE<6.38% No or Minimal R
6.38% <P EOEHYE=22.62% Low
22.62% <O BOFHH=4247% - Moderate 213
42 4A7% <> RO EHHE<100% High
YRAFA 1110 OBOFRET N

U RTFA DR B ED 548 DPRA Tl
0% SR FRDILHHE=<13.89% No or Minimal Rt
13.89% <z D IEHHH < 23.09% Low
28.09% <D EDOEHEZ98.24% Moderate BR i
98.24% < B L O FIZE = 100% High

2. REBREHEOEEM
2:1. ~NTFFEEREOHR

VAFA VERERTF RRPY PUBERTF Ri3di &b 85%LLE (90~95% A E L)
OFEDEEATF FEAV, #HBRHE L ORMOEMIRRMTZ Z L AEE L1, HERN 95%
ERRADLEMEPBEIRDIILNRD D, £, —EORRIL, RLVATA UEFTF FE
BRQY CUEHEATF FEEE AV TERET 3, |

2-2. HWERMEBBRORN

1-2-1. BEBRFNE CERINAEBRBIZR ST, X7F FoREHICRES B2 RiThiE, il
DEESERATRETH B, 7F RFORERIZOWTIE, FRTABERIIRTF FOLBPEBML
THWBHRBEEZRETZZ L CHBETIZENTE D, FNOBEEZ AV TLIERDE LR
L2WEE, 300 unL OV AFALALEFY K (DMSO) WML 2700 pLOT 2 b= I AT
FRT B, TNTHLEMELZVWES, 1500 pL @ DMSO 128 L 1500 pL 7 h=F YA T
FIRT D, HRDHPTRTEMR L TWAZ L 2RISR 5.
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2-3. HERMEER OB

(1) #HBROERBRRICERIIEREL TSI .,

(9 Rk, BEMNRREEL TRV L E2RHERT 2,

(3) WRWERKE T FEFEKRICEMLUCERIZE Y LTtBEyBSEE Eh 25813,
HERE OEVBIEEIC L3 b0 Th Y, BBRYHE LT F FORROREIZ W TIZAH
THBHT END, BEEREZIARDRE N, RERRC OV TRERZET S, KISk
T, By, thEIIESEER AT AEAITE LS (100~400Xg) L, LESETYH
Lo, ‘

2-4. HPLC 447

(1) RN HPLC o F ACOFE BRI 52T 5, (=— RAOEEHR/ A TLDEITD
MRVE 5 ICHET D)

(2) 24+2 BEES LY 7 GEBRBE, ~7F FRUBERORBREIR) DsRmIi,
AAHFBRES SO 30 BERIDINICIE T 5,

(8) HPLC m¥IExN 2442 LTIIUTDOEY, .
1% b : Zorbax SB-C18 (3.6 um, 2.1 mmX 100 mm) %, F— NI 7 LAERET S,
BE : 30°C '
UVBREHEE : 220 nm
FEEE : 0.35 mL/ %
BEIHEA - 0.1% (viv) b Y 73 e EREEKEER
BEHE B : 0.085% (vv) DY ZAA BT b= Y AESE

(4) WERHEHEE 220 nm (HECEERBREE T HHAE T, 27F N LREEORERM
THHT 5 coelution 28 = B34, ZhEEMET 3 BMT HPLC O&GEEET 52 L2
Eixbhd, OB, BPEEOEERAYF— 1 ENEHELRETHI I L BRER
EMEEEFRA L THRAETILERD S,

2-5. HI7E
SARFAL 110 BRRY v 1: 50 DFHEFAND VAT A OB RE ) V0 OB RO
BHED 3~10%IZ T AT A 110 OBRDFHEEFAD VAT A VDBDER 9~1T%THLH
Al [tk BEOWEERBEICEE L BROBSII. 2@ ORBRERLHRIIL, 1LEAL 2
BB ORERB—BLTWRWESIL 3 BB ORRE EET D,
2-6. FIMICHRBRICEAT 3 Z L NEELMAERCTIMCE L TR H29H
:niﬁm82&#%E%ﬁwtﬁMfmJ%&&m#%ﬁw&ﬁ@ﬁ%m#Mﬁﬂﬁﬁ%é:
LRARENTVERY, UTOBRBICOWTEET 2 BENS B,

2&L.Eﬁﬁwﬁﬁmﬁﬁ?5:&ﬁﬁﬁﬁ%ﬁ
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(1) 100 mmolL DEBRMEARE AT T X 2\ WE
HERYE L. RACIRE 100 mmol/L Tl 2 RIC 5, ZOMBE CHME LRViEER
WHIZ, SOIBEWVBRETRREERTLZLIRATES, ZOBRA. BEOBEREE LN
. BRPEARERIFEYETH B L EALN, BIEORR T, RISHEMEN LS O #
MEBE ZERTERWN,
2 RBEY
HERWHLRTF FOBMEERD D Z LR TERVE S RO BELL 5 2HB0R
&, BRI ERS R OAEDE IR LTERTE RN,
L, BEHDOO L, FEERSOSTREBERLS - THVBEEIE, KUANOHEE
B OEIEDEEH P LMERELIL. SREBRTOSFREEESOAHERENOSTEL
LT 100 mmol/L DFEABMEBKERAM T2 LB TES, T, RV v—iz o0 T,
BRLTVWAE/ ~— DO FREZERBLESTFENOHERTIZLETES, 2B, BEY
LK ERS E5AD 10% (wiw) BLE, 80% (wiw) REOBEIETEENLTVE LD
L¥3, '
(8 ~TFrixtdsmbiErETo0HE
AT7F FEERITRVWS, XFF RO (VAT A 0 2 BiElL) & 358nE
i3, ~FF FRIGEZBRFMT2FEERSH D (RTF RS w—TFRIZLY, RMTE
ARTFEPED UL HRALD). BRE LTHERIYHEEZ BB FRTS iz 5,
(4) FEETTOREMNMEL 22T (B BED TNASE
(B) mOBKEOHE
(B) VAT ALNRTFRBEWRY Pr_7F R R UAHERPET Y

2-6-2. TRIMICE L TRARS 5HE
(10 &B{a
SR, EERALNORIET Y LRI RIS 52 & BB T\ DD THEA
TERV,
@ FENTFVROBTLATFY
ARBRIIAMNRZHE S WEMRERERIEZBHT 5in chemico BRRBTHDHIZ &h
b, 77T (BEEESICREBLELZDE BRETERWY, TLn7Fr (BiE
PRSI BB LR MEARYE) oW TIRE LS BETX 385481 H 3,
INBITONT OISR RIZM O R & A CRRTR& Th 3,

5| FSCHER
1) OECD ENV/JM/MONO (2012) /Partl, 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).
QOECD Guideline for the Testing of Chemicals No. 442C.

4) EUROPEAN COMMISSION (2012), Direct Peptide Reactivity Assay (DPRA) , ECVAM
Validation Study Report
http:/fihep .jrc.ec.europa.eu/our_labs/eurl-ecvamfeurl-ecvam-recommendatidns/ﬁlesdpra/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
r7F A MRVE—F—7 v&A (ARE-Nrf2 Luciferase Test Method)

1 RBREOME
1-1. Fﬂ

BEJE@VFI& 3. b MTIIEARE AR, B (ERER) TREMIBEUEL LTH Bﬂ’béﬂi%%’ﬁ

CLABMHED—2THS, OECDHE LBHAOPTIEL. (bFWEIC L A FMEELEITRO4-D
If£$&7§=65}ié LEATVAY,

(D EEBELZ LV RITEDVATA VEREXIRY VrREE OXGHE
2 TIFF VA MBI DREMISE R U ARE (Antioxidant/electrophile Response

Element)-dependent pathway IZ &k A2 Bz FFHHR

@) BRSO (S REMIEE~ — b —ORE, FEHA VRO A b A A v DELE)

@ U osEiRT A THI O -

ARE-Nrf2 Luciferase Test Methodit, LR L7=BZWBRIEMHDAOPIEBITS (455 /%A k
2B 2 RIEESE R U ARE-dependent pathwayiZ Lk 28 =F3RE] 280 L-8idE v
W in vitro BBRTH VD, OECD TG 442D & LT2015MF TR S i, & 0EARFEIX
Nrf2-Keapl-ARE pathway (K12) #FBLEVR—FZ—T w24 THHI,

1 Nrf2-Keapl-ARE pathway D=

s sP

Nrf2-Keapl-ARE pathway t%. ¥55HEF Nrf2 (Nuclear factor-erythroid 2-related factor 2) .
Nrf2 OIHIEFTéH 5 Keapl (Kelch-like ECH-associated protein 1) Z TN ARE 23R+ 5%
ETFRERECTHDH, B, Nef2 i Keapl &S L. ARE IEF L THRBRT R EFHO
REBEHEL TS, Keapl OVRTA VEECREFEOEDESEETS L. Nef2 12
Keapl 2 SAEEEL . HW~B1T LT DNA k@ ARE Z#HAT 5, F0RE. THROBEFED
ZENTFHEIN, EEWEICLBEELOCHREZRET I 7-DITBET 5, &< OREREEY -
B2 Nrf2-Keapl-ARE pathway Z#1EMLT 5,
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ASERTIT, AKRIC2 BEF MRS BOTEMEEEDEI L BRREFESh I 8EF
7 12) D ARE 24 &8 SV40 Y uE—F—2FTHNV 7 27— EBEBEFOTFRAIFE
REMHICEA Lz HaCaT Ml (b brFF ./ ¥ FNREGEMK) £HV5, LEHBITLY
Nrf2-Keapl-ARE pathway DEM(LE D &NV 7 = 7 —VRETHREIT D, EHEBML,
AT = F— BT B RS OREELZET 52 LTk Y, {LRWE O RAEE 2T
IR

ARBROMB AR OMERMFEEITE bITH 8% Th D, 2k, 2 2OBENLLELATNS
AREBREORE 76.7% RN 771%., BREEIX821I%EVT9%TH 5, ARBRIEZEEHAH - b
Pidh DRAMIHHICRIRT B Yie» Tk, ZORME-SICEELEET, MOBHELESH
BRIESH B E BN R LB EHE T ZT ) LEVH D,

1-2. REFIERUHIE _
ARE #ITONY 7 25 —F Vﬁ“ﬁ’“iﬁfﬁ%%ﬁﬁ:’ﬁ’ﬂﬁ;ﬁl NVIAVE R VARV 2=y 758
BREHNS, LI T ORBRFNEIZ RS 2B Y #)g & LT KeratinoSens™ & AT\ 5,

1-2-1. #ABRFIE
S AR FERT AL, OECD TG 442D (ARE-Nrf2 Luciferase Test Method) %%
BT59, '
LT ofhic it Wl E £ 1 5.
(D Mo
. 1 ERRBRHD 96 VL7 L— b 4 HIZHIE (10,000 cells/well} ZFERES D,
(2 WRHERURRYE OIS
R & AR S B ROWMNE, DMSO % AV5., DMSO I REOSEIIHEARI
iR R VT 5, B A ISR E T 0.98~2000 pmol/L, Bt (227 h
FAFE R) T4~64 pmol/L & 725, B (F&tE) xiFEo DMSO D&EMEREIIMORENE
ERIC 1%E72D, :
(3) WBRWMEFOEA
24 BEEIEEB, 1 V=AY 150 L OBREE . R L ERMEBEERSE 50 )L ¢
oM%., 48 BRERET 5,
@ N7 =7 —BEHRORIE
(5) MpAFRORE
6) T A-F—DHH
HEEHBUTONRT A—F—%RD B,
R R BB TERESNEA YT = 5 —PEEORRFEEER | Tna
AT T =5 —PIEEEE (Fold induction) 2L (B B 1.5 FOBE (L7
= T —EIEMHEN 50%EIN) EZEAIRE  ECus
- HARSAEAEEEDS 50% R TN T0% (30%H) & 72 BIREE [Cs0 KU ICx
- % ECis fHIZ oW, [EMFHEAEE (BiE) BICH L THRIFEMIZAER (p<0.05)
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THEPERIET 5.
2ipd &b 2EDBRYIELAEZTS8, 3EBEZTIHFEHLED T, TNEROKRVIELA
EEREEZTTO, EROEOREREEUHRONEE MHRBIIFRC DOTHL L) big
DIRLIEZ L2175,

1-2-2. BEERRIENF

T D 8 &2~ TRilTHAICHT 5,

(D BiEtRizBREchirhiEebin., Thbb, BB &b 1BET ECsE
ThY., ZOERFHFMCEETRITRERG2Y,

2) BHEMNROECLERe X bV ANALT—F (7~30 pmol/L DFED /) F—va 7 —F T
EOEFEHMCESFRTLIL) OFYO 2 BEFEELINTH 5 2 L BT 64 umol/L DB
RO 3 FL— rOFEHD Fold induction 28 2~8 OEICH B = & R RERT 5, H%ENH~
ENRVEEIE, BUERRBIZE AN YT 27 —PEROHME L RERTEOBSESEEICHE
BL., BEERFESRLARBEICRITANRLNS,

8 37—t m6v=AOEHE Rt HBR (G 18 v =) OFEHEBMRED 20%KH
THAEILBRMBRET, ZhEID HBEVEERERN LT3,

1-2-3 ¥ .
2 E O Y& LEBRO 2 B0k 8 B ) ELERO 2 @T, UTORMECE D HERTS,
(1) Tmax fE2S 1.5 LT OBE T HIVITIAME & K
@) TnaxfEH 15 HOBEREZRXLBATH, BE (B HHEICHE L CHRESOERT
Rk & UTOWTROADBAITIEREME &M E
C1BGEBIANY T =T —PEMOBHEEY T LR EREIZ BT MIRETEN 70%
ST
» EC151E25 1000 pmol/L BA £ (S FBEEREOEA T 200 ug/ml 2LE)
N7 =27 —EOFBICHLHLRBEREENRD bW SR ETET, &5
IZRVBELOFERBBMNELRRS,

2. RBRERLOMER
2-1. R Mgz oWT .
(1) AREHIETONVY T xF7—ELR—F —BEFEEENCBVIAAVE RN VAV 2=y
7 HIRRZ AV 28, HEIRBRIEORZEE D b EBEAF 2 KeratinoSens™D # TH 5,
2) 7roF /%A FEFARE-Nr2AV Y7 25 —F LiR—% —B{EF (Keratinocyte-based
ARE-Nrf2 luciferase reporter gene) # R\ 2 ARBREOHIR L L TKeratinoSens™E4+ o
a2 AW 8E1E. OECD/ERMARE-Nrf2 Luciferase Test Method iz B4 5 MEhetE o)
(ZfEV KeratinoSens™ % Vo436 & MS L LOFEHME, ERE, BERUNEESERT
ZEEHERBLEOLTRTIER RN,
(8) BEINEZHMARBOMWEBHEIEH/EILTREL, ZhEEA by Z7#ilgL+5, X
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ko ZHIEA SR X, HE S (KeratinoSensTMDIEA1325(%) LI TRERIZ
#RT5.

2-2. HHRMEZOEH
BRECEHVMELRRT 5B, BRERCY = AMBOary ¥ I x—Ta VEHITEDIT,
WRMEFBRRET AT L — R V- ATEY BEORERLETH B,

2-3. N7 xF—YOEHEE

WEVeN Y7 = 7 —PEHOREIE, OBEORVWALI ) A—F, QADTHICLLIHED
BEZBS DRI DET=2ADEESEH LT — b, @ToRBEL T2 DEWIIEEE
BARRHONY 7= F—EPREORR, REETHD, INLEHRBTIDICAXM 4 @
Annex 3 IR ENTE Y T » P HEERBINCER T Z L BEE LY,

2-4. HEIZDWNT :

RSN R BEER AL 7 = TP EEOBEESTTHEIL. by RIBERLTEM:
DOYEREAHRENICH B, ZOX 5 RYHERE, X0 PRVCBEGE T /NSRS (B
24 1.33 HBWEV2) 2AVWT, BESHRBEMEE CRZ 20FNEHETH Z EBMET
b5, :

2-5. BFMICRBRICGEAT 2 2 LBEELDER O FRAMICE L TRASH 2DE

Emter B85 LTHWA X ST 0, 4 RS2 AT b E O R EREEOTFRIZAFET
Ho, HEL., #HRYE T AEFRREOET AR T ABICEUTORIZOVWTER T 54
EXHD,

2-5-1. HHFEICREBRIZER T2 - LA EELRYE
ﬁﬁ¢ﬁ®fﬁﬁﬁﬁ%kté%ﬁ(m:ﬁﬁ¢ﬁmmﬁﬁ)

2-5-2. FHRIMECELTRARSHLZME
(1) BErtErEmD TEViE
LogP #% 7 U Eo#EE, DMSO & k~OBEAHENLFEMAESETH S, —F. LogP
35 TS E L. AXik DMSO IZH[ER), BEITHBREWETH D,
(2 FunFTFURBETVANTT
PABO |2 & AFAHERLE L RSB FuATF L (BRI RMARERWE) 1T
BHTEXRWVESRD D, —F, BIERGEXIEEBLRNT I/ REENELTIEL DT
NTF v (BRI BEEME A MNELRHE) BRELLHETES,
@ VATA UERETREZLY VUyBRELRIGTARBAHLIME (] BEKY)
VAT A VEBEE ORIESSLER Nrf2 pathway 2FE LRV ERHEIN, BEEE
HEENDZENDHD,
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(4) FERREEMEDSHRVVE
(B) N7 =T —PRERCTHTIVE

5| A SRk

1) OECD ENV/JM/MONO (2012) /Partl, 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 vitre 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. _

8) Emter R, Ellis G, Natsch A (2010), Performance of a novel keratinocyte-based
reporter cell line to screen skin sensitizers in vitre. Toxicology and Applied
Pharmacology 245, 281-290.
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Appendix 1-3
h-CLAT (human Cell Line Activation Test)

1. HBREOHE
111, FE _

AR, b b OISR, B (B TITEARNREUE L L TRbIDIEFEHE
L AEMO—DThH D, OBCDRE L DHHAOPTIL, {L¥EWHEIC L 5 KHERERIZRD4-D
ERBERPLEDL L ENTVSY, '

1) EFEMEEZ VI BOVATA VEBEXIRY VUEBRELOERRS

@ F5F %A MIBITBREMGZKRT ARE (Antioxidant/electrophile Response

Element)-dependent pathway iZ & 5 8157 FIR

(3) HERMIROFEMEL GROMBRE~Y —F —DORR, FEXA VROV A AV OFEE)

(9 Vo EITEsT 2 THR O

h-CLAT (human Cell Line Activation Test)id, i L7 RIEREIEIED AOP 21T 3 Tk
BoOEEl (BERAOBREE—V—ORE, FEHA RO b4 v OEE) ] IZXIS LT
% V2V in vitro RERTH Y, OECD TG442E & LT 2016 iR s hiz,

BREREESEIL, TNV AIREORRHE L Rk, b b EIRME D @S B SRHRRER
T D THP 1 HBROFRENRRTHS CD86 B CDs4 OFMEFAES L b, FRBIC
BT, 202 20~—XF—% THP-1 HROEELOEEL LTHANWTNS, T42bbH, AR
Bart, THP-1 MBS 4 24 BEREIRE S @/ %I HilaR @ © CD86 KU CD54 DFEIEL
Fro—HA RA RN —TRETELVWHIRBRETHS, TORMREEC, LEWEORMEME
HEERE B ET 5, ARBROBERARVERFBAFTRMEILE bITK 80%THD, Fik.
AFERERORET 93%. HREN 66% TH D, ARBRIEL EIHSG - (LR O Z-eMRTMZF A
FTRWY - Tid, FOEEETHICEBELELET, fMods LERRESENLEONEER
EHEAHE DR TIMERIT 5 BERH D,

1-2. REBRFIEROHE
J1-2-1. REBRFIE

T oftic it Bz £iET 5,

(1) THP-1#Ba% 0.1x108cells/mL X it 0.2x106 cells/mL OFE T, TN Fh T2 BFF X3 48
RFfE, T 7 A2 AWTHEET 5.

(2) FRERY BITHHREAIEHE VT 2x108 cellUmL [ZFRM L 7= THP-1 #ifig% . 24 v =17 L
— M EFAVBEAIE 500 pL (1x106 cells/ 7 =), MlamtBRE LT 96 v=A7 L —F
ERVHEEIE80 pL (1.6x105cells/v=/V) L2B X CBEL. WRMEZERTHE
B0 L RET B,

(3) ERBEEPRETLIEDIZ, a7 ar Py A (P Propidium Iodide) # v /=24
R0l RE (PTRER) FEM L, MISATFESENT% L HEINDIEE (CVTE) ZRE
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T 5. PIRBR O EHEMEEIT B E OFE S 35 1) 5 A PTRB R A R B (DMSO¥2:1000 pg/mL,
ARk G L < IR GIMhoEE) 135000 pg/ml) XTEEAEEREEE L, Akt
2DFRAFERANTERT 5, ‘
(4) WELLCVIZEREIT, AL1.2L7%25 X 5 HWHRWHE & THP-1#113% 1x106 cells/mL T8
BEE (1.2XCVT75, 1XCV75, 1/1.2XCV75, 1/1.22X CV75, 1/1.28XCV75, 1/1.24X CV75,
1/1.25XCV75, 1/1.26XCV75) {B& L. 3TC T4 R T3,
(5) BEHEMREZEIN L. Fcl v ¥—7 0 y® 7% Lictk, THP- 14/ % 35F L, FiCD86,
- ACDSARVT A V& A T a br—NOBEREERISSE S,
ERTSHREIIROLD LT 5,
- Anti-CD86 antibody : BD-PharMingen, #555657 (Clone : Fun-1)
» Anti-CD54 antibody : DAKO, #F7143 (Clone : 6.5B5)
« FITC labeled-mouse IgGl : DAKO, #X0927
C(6) FEBURETEEE, PERAEL, Tu—%A bA Y —CCTAHIRIFEZAET R L
2. THP-1Mla3RE C BT 5 CD86 R U'ICDS4FR N RBHEBE L RIET 5.
(M REUEHRLHEE (MFL geometric Mean Fluorescence Intensity) 736, TR
A THIREERE (RFI: Relative Fluorescence Intensity) ZEHT 35,

RFI (%) =

SR E IRRIR OMFl — R EABMRO 74 VY # A L2 b u— L OMFL
BB OMFI— B ABHRO 7 A Y 24 73 2 —VOMFI

X100

1-2-2. BBRAIGH: .

RBRRALICIX, ToRGEHZSRTIERLRNY, ‘

(1) FMRUYEE= > b2 — A OMBATEL 00%Ll TRz b,

(2) DMSO &= b —WZB T, CD86 BTt CD54 @ RFI i\ 3*h & iRt BiE
(CD86 @ RFI i+ 150%LL_E, CD54 @ RFT 13 200%EA L) ##iz TixAz bz,

(3) MR T DMSO S0 = b u—zBW0 T, CD86 R CD54 @ RFI iz s 7
AV FA T3 ha—®D RFL O 105%L L TRITER B RN,

() B 24-Y=FrsraEr (DNCB) 28T, CD86 % Tf CD54 @ RFI idwy
THOHEBE (CD86 @ RFI i 150%EL E, CD54 @ RFI X 200%EL L) | 2oilfaifESRit
50% LA L CRIFIIER BV, '

(6) WRMGNERY TN (1-2-1E 4) [THRO S BE) BT, BRILicdir< b 4
B CTHRATTFEN 0% E TRl b,

1-2-3. HIE
ﬁﬁbtﬁﬁ%&&(&%2@%ﬁb\@&%ﬁ&??%ﬂﬁ@ﬁk%i?éoit\IEE

& 2EIR OHERRBA—HOBES, SEIRZEREL., BHEEUT ThhIdB:HET S,
Rt BEHEfE - CD86 @ RFI< 150%7>> CD54 @ RFI< 200% '
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2. REREBLOEER
2-1. {ER$3MkElizoVT

(1) ATCC %, +oichEBRBSNMRAYZ LVBATERETHD,

(2) FEZEEEARR, HIMDHSEEIS 1X 108 cellsmL #BX RV L HIXT 3,

(3) MBEEILTHD 2 BRE%IC, BB THs DNCB AUHmE=y 7/ (NiSO4) I
LY CD86 R CD54 DWW BEBEIZARZ Y, BERSRTHIALBICL Y CD86 XU CD54
DONTNBEMAIZRD Z 2R LRITER L2,

(4) FRBATAEZ LTS 2 0 A XT3 30 22 Tidla biavy,

2-2. HBRMEHDORRK f
BEREOBEVYEZHBRTIHEIE, BERCYAHOa L Z I 53— a yEHE DI,
W&%ﬁ%%ﬁfé%ﬂﬂfv—F%V—W@§5%®Eﬁﬁﬁ§?%éo

2-3. [MERERICIT AT R

BMEORRIZ. 1.2XCVT GERARMEE) B\ THEERSED 00%KH Th 5 B804
FARLNLD, MIBERFERR 0% U ETHIERIT. BE, CVH 2RELABRELZURTD
TEMREELY, L, BARERES LT, DMSO T} 1000 mmol/L, £BEHEK (FH L <
P RO VEE) Tk 5000 pe/mL XIXEMTTRERRIREL AV 2546, HMlasTRS 90%
P ETLREERISTARLRS, , '

2-4. HHTACRBRICEAT 3 Z EAEBLRHEROCTRECEL TRAF H2DE

BEAMEAMOTFE CIE, e 2LEWREOREBRIEEDOFRNFTETHD Z LIRS TND
A D, ARIZBOT, HRHELET BRI RENCH—ICART DBREEHD. ¥
iz, UTOMEEAT 3 EANOBEITREBEITR 5 TIN5 5 L O RBREROFRCITER
PHRETHD,

2-4-1. FHHTENCHERICEAT 5 Z LA EEERME
(1) BB L 2VIEIEE T CRENCH—Cos LRV IE
(@) BOEEERTOIWE _
£ <& PIARERE CEHMERTRETH B 98, FITC LR UERES THROEEERT2WEIX, T
BT FITC CE# L HiEr BV AFEIEE LTV afielsrd 3,

2-4-2. FHMEICBELTRAYNHWH
(1) LogKow# 3.5 LW KREWVWHE
R DB DR L 2 B ATREMEN & 2 2,
@) FundTYRETLATTY
AFREREM T IRV T THP-1 IO RBNERIXBEN 27D, Tu T T (BIEEES
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CREPLERDHE) BRI RO TEERS D, . FEREGT TIX, Tn7? 7o
(RAFRERIC EBIRER LB SRR 5 RN H 5,
(3) AERREIEASTE PE
(4) HEMHE

5| ASCER

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, 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 HEOFT—F & b
T R RS ADNAY  wvwa
JProhaplen’ .

JogKow'™

o A Sfnal. U UECT (%GR T - DPRA KerslinoSens - B-CDAT

.4-E (hoxymethylene-2-phenyl-2-oxazolin-5-cne 1.51 P 026 F P P ]
Dighenylcyclopropenone 325 P 003 P P P 3
Benzoyl peroxide 343 P .004 P N N P
MCIML -0.34/-0.83 P 0005 P P r P
p-Benzoquinone 0.25 P 0.01 P P P P
Tetrachloro-salicylanilide 5.87 P 004 P P P P
1-Chloro-2,4-dinitrebenzens 227 P 0.04 P P P P
Polassium dichromate -3.59 P 0.08 N.D. P P P
Hydroquinonz 1.03 prefpro-MA P 01 p P P p
Glutaraldehyde -0.18 P 0,1 3 P P P
1,4-Phenylenediaming -039  pre/pro-MA P 0.16 P P P p
Lauryl gallate 6.21 prefpro-MA P 03 P P P P
Propyl pallate .72 prefpro-MA P Q.32 P P P p
2-Amincphenol 0.6 pre/pro-MA P 04 P P P P
2-Nitros1,4-phenylendiamine 0.55 pre/pro-MA P 04 P P P P
2.5-Dinml:naluluene sullate (FTD) 06 prafpre-MA r 0.4 P P P P
2-Methy-2H-Isothiazol-3-one (M1} -0.83 P 0.4/19 P P P P
Methyl-2-oetynoale 26 P 0.45 P P P P
Cobalt chloride 0.85 P 0.57 4 P P P
Formaldehyde 0,35 P 07 P P P P
4-(Methylamino)phenol sulfate (Metol) 234 pre/pro-MA P 0,78 P 4 ND. P
lodopropyry| bulylearbamate 245 P 0.9 P r P P
1,2-Dibromo-2,4-dicyanobutane 1.63 P 0.9 P P P P
2-Hydroxyelhyl scrylate -0.25 P 1.4 P P B P
Glyoxal -1.66 r 1.4 P 3 P P
Bisphenel A-diglycidyl ether ' 3.54 P 1.5 P |4 B P
2-Mercapiobenzothiazole 286 P L7 P P P P
Isocugenol 2.65 prefpro-MA P 1.8 P P N P
Diethy]l malzate 22 P 21 P r P P
3-Dimethylamina propylamine -0.45 profpre P 12 N P e P
Ethylenediamine [ree base -1.62 profpre P 22 NP P P P
1,2-Benziscthiazolin-3-one (Proxel aclive} 0.64 P 23 P P P P
Methy| 2-nonynoate ) 3.1 P 25 P P P B
Cinnami¢ aldehyde 1.52 P 3] P P P P
Di¢thylenetriamine =213 profpre P 328 N N N N
Phenylacetaldehyde 1.54 P 347 P P P P
Benzylidene acetone (4-Phenyl-3-buien-2-one) 2.04 P 37 P P P P
'3-Propylidenephihalide 2.03 P 37 3 N P b
Famgsol 577 pro 3 41 N P P P
Squaric acid -D44 B 4.3 P N N.D. P
Citral 3.45 P 13/637/46453 P P P P
Nicke! sulfate -0.17 P 48 ND. P P P
‘TetramethyTthiuram disullide 1.7 P 52 P 4 P P
trans-2-Hexenal 1.58 P 5.5 P B P P
3,4-Dibydrocoutmanin 0497 P 5.6 P N P P
Geranisl 347 pro/pre p 57/258/204/11.8/5.6 N P |3 P
Resercinol 103 pre/pro-MA P 592 N N P P
2-Phenylprapionaldehyde 1.96 P 6.3 P P P p
1,1,3-Trimethyl-2-formylcy¢lohexn-2,4-diene 322 H 7.5 P P N.D. P
Perillaldehy de 3.34 P 3,1 P P P i
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Ethyl acrylate 1.22 P 28797 P P P
R-Carvene 3.07 P 129 P P P P
Eugenol 273 pre/pro-MA P 129 P N/P P P
Abletic acid 6.46 P 14.7 P P N* P
Lyral 332 4 174 P P P P
Pheny] benzoate 34 P 17.1 P N P P
p-test-Butyl-alpha-ethyl hydrocinnamal {Lilial) 4.36 P 18.7 P N P P
Penlachlorophenol 4.74 P 20 P N P P
Cinnamy] Alcohol 1.84 pro P 21 P P P P
Hydroxycitronallal FA N P 23 P P o P r
Imidazelidiny] urea -8.28 P 24 NiPF P P P
Undecylenic acid 4.37 P 25 N P ND. F
5-Methy]-2,3-hexanedione 0.06 P 258 P P P P
Ethylene glycol dimethacrylate (EGDMA} 2.2] P 28 P P P P
Buiyt glycidyl ether - ) 1.08 P 28 P P ‘N P
Penicillin G 1.85 P 30 P N P r
Aniline 1.08 P 89 N N{P P P
Methylmethacrylale 1.28 |4 o0 P PIN 3 ]
Benzaldehyde i 1 P 25 N P P P
Benzocaine 18 4 >50 P P P P
Coumarin 1.51 P »50 N P N P
Benzy] alcohol 1.08 B NC N N B ]
Nickel chloride 0.05 4 NC P PIN 4 P
Streptomycin sulfate -11.83 P NC N N N N
Phthalic anhydride 2,07 N ols P N N P
Hexyl salicylate 5,06 N 018 N N P P
Benzyl salicvlate 4,31 N 2.9 N P N* P
Benzyl benzoate 3.54 N 17 N P N* P
a-iso-Methylicnone ’ 4.84 N 3 -4 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 05 N 7 N N P P
Diethyl phihalate 2.65 N =10 N N P r
Propylene glycol (1,2-Propanediol) -0.78 N >100 N N N N
Glyeerol ~1.6% N =190 N N N N
Methy| salicylaie ! 26 N =20 N N N N
1-Butanol .84 N >20 N N N N
Salicylic acid 2.24 . N 25 FIN N P P
4-Hydroxybenzolc acid 139 N »25 N N N N
Fumaric acid .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 2.58 N =30 N P 4 P
4-Meth ph {Acelanisol 175 N >50 N 3 N P
Isopropanol 0,28 N >50 N N N N
(+5) Linalool 338 N 304755 N N P P
Benzalkonium chloride 293 N NC N N N N
Sulfanilamide -0.55 N NC N N N N
Glucose -289 N NC P N N.D. P
" Tween &0 0.70 N NC N P N P

1Caleulated by KOWWIN (Ver1,68); 3.5 UL ELD#BE, AFETETF,
2MA; Michel acceptor,
N; negative, P; positive, N.D.i No data, NC; not caleulated
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