BWAREROIIELS
R3304 1A 11 H

EHERBWETER B) & B ‘

BEAFBHEEX - ARFHLERERMEEETERER
( & E0 & B )

EZEIS M - LFER DR SMTM O 7= OEE O K EREERBRAFEE
MR FEERIZET A H A F R ZonT

S, TEEREORZLMIFRICET S invitro BB (V) OR%E. ERMRYE
bR U RAREIZBET 28750 (FAK 29 4FEE B AERMTARBRET TR (ERRF
MRGIERAD - FHMEFEERE, ARHEE HBER) )TV T, EXWI R - RO
ZEEFHRIC R EREERRATEOERAREZN S ), TOERAERAZERT S
LB HERAEERVELDORTAF L AEPROLBY EREhTzOT, BE
TEFEEF IS L TARRVWET,

%
30, 1,11

\




RS

ESRERIG, - {LEER DELMIED DD
B O R MBI R B E LA BRI T 3 41 5V R

[EEES S OMERFTARPEE MR EEREST] T, SR EORFELTFMT
Bl DITHRNPLENTE Y MEAVEEEREERBREAVLONTE TS ), Ik, vURZ
WA BT 7 v (LLNA: Local Lymph Node Assay) 2748 OECD 7 & b #HA KA
v (TG: Test Guideline) 429 & LT, & HiZtOWREL LTHRSE 5%737&3‘1’@%%%%11\&1/‘
FABREEN OECD TG 44209 K% (1 442BY & LTHRIREN TN S, - '

IR, EEREORIERICEIT A4 RT3 FRICER Lz, BiE VRV EERIEE
REAEEOHREIED LN TBY . ZOPTH 3O RERMEMRRMAEIELN 2016 £ X TR 2016
Fiz OECD TG & LTHRENE, Thbb, BEMMHEL F -7 H L DAL FHET 5
DPRA (Direct Peptide Reactivity Assay : OECD TG 442C) 9, BIEMEMEI\C LB F7F /¥4

FOA FLAISBEEZFAT BT FF ) %A MEVR—F =7 v (ARE-Nrf2 luciferase test :

OECD TG442D. %l : KeratinoSens™) R UVERIEMMEIC & B BERHIIRDOE AL 2 5T 5
h-CLAT (human Cell Line Activation Test : OECD TG442E) 7T 3, —F. ThbDOEER
EHRBRAEREI TR TR M TR0 2 AV 2RREZRETH Z LIIFTRELE ENT
WA ONZ L, HEMRERER (AOP : Adverse Outcome Pathway) IZE-SWcilha
4 (IATA: Integrated Approaches to Testing and Assessment) 2 X 225 E (defined
approach) 7% OECD iR\ THA X ApEhic ® (LT OECD EERFEN A F A &
W3 ), :
I A F A%, BRI « ALEROREMTE RSB EERRREEOERAREEZH S
7z ¥, TATA defined approach iZ #3530 7o R WERIEHEFTAGICBE T % OECD B MR EMEN 1 &2/ R
£BEIL, OECD TG 442C, 442D BT 442E & L TRIRENL TV 2 EBRBAEERBRAEELA
WESAOEREMEENTS L L bz, BRASERD ELDELOTHS,

1. TATA defined approach (233 < B2 R {EXESE
1-1. EAMRELS

REBEMI ISR RERDEERIFTH DT, Bk E i B—ORFET in vivo BB
YRR M 5 2 L IIEBETH D, IATA 1k, BEEMEEA L LT AOP % B R EMEREAMR ik
AL, —HEOEBRERSOARIE BT 2ARN2ELFR OF o I/HEORFEE, ©FrFF )
¥4 b OFEMAL, OERRROEEL, @T MROBEEERUHREAFRYN T Mig0yam 235
- TR DOYEEFERMER, in silico =70, HETEEHEI. in vitro Bk, in vivo RBR UL
FRBEORE L EEMAADEBZ LBERL STV 9, —J7, JATA Tk, FHE 0L
HTHABE DR IDNEOELMITIE, HIREFMFEOHIFICEIN TS Z b, FEHFF
WD 7= DITIXARERA—MZESV e, defined approach BEE L SHTWVS 9,

1-2 Defined approach
Defined approach {X., —HOREPRFHERE TN L ERAVTIThL AWML E Wi 7 — 7 AR

1



EE» DR SN2 FBNFEMOFETH D, —EOENRERRLIX, V1 RF A bEhikc
RREGIEEIER» DRCERE SN TWAE, FENCTAERUSESMIREES I FiE
XiIF—# =B L. flx2il OECD BRERIEEN 1 & AR SN TWB U X F 9h BBIRT S
ZEBTRETH D, B INET—FERIEEL X, AR —NVIZESW ALY TEF
IETHY, ZOTFEMRCBRAESHBIZR> TS b0%ET, BRELAL—IIZESHER
BHOEFMFENEEL L TiE STS (Sequential Testing Strategy) = ITS (Integrated Testing
Strategy) Iz #-3 < EF LD, Bayesian network ZHRFEITE S EFABRREINTEY,
OECD BEEAEMN A & 2 OZEFRFREATEREN TN S, L, BHEFEEE, BEOMNSERL
e EOFRRE VT — F RIERO RS ETTUENR D 5,
Defined approach i, S TFTO~OOEBRMLHRENDZ EBULETH S,
@ BH (~P— M, Y R 77, BER LAY & ORISR
@ BRLE—EOHHEOBRMEVRZEE (AOP ILH>TWAE RIS TVEH, &
RABR%E) '

® BRLUI=T—FHREEORYM

@ FHERRERUEE

® BIRAXE :

AHA F 2 Cid defined approach D—#l& LT[R F AT v 7 3out of 3JE|BL T3,
A7 7u—FTRVWGND TEORENPZFRIR] I, AOPDERFEROD I L, FL v HL
DA T ZF /A P OEECRUBRIROERLERR L 35 OECD TG ¢H 5 DPRAY,
KeratinoSens™8 K (X h-CLAT? 2 A L7z, M a7 —ZRIEX] 12, it 3 3R
MR2 TR THIVERIERIEMEITIEN L BT 5 2 VI AV—AERA L, ZOTERETERRE
FRENR 23R 24 1R LT,

2. BEREH . XFA7 7 3outof 3
21 REAT7 w7 3outof 3 DEARERE L F -

R RAT w7 3out of 31, BIERITIZBWTHATHS 3 -0 hER (1~3) 2RMLE
3 >DRERE (DPRAY, KeratinoSens™ORK X h-CLAT?) ##MAA&b¥, FLAT v FHR, T
120 HIRRAHEDIEREIZBR0 D 1a® SFHMETT, UM EOIHFBIFEL HIBT 72Dt Ay
BB, TORENLIERIEETHS LU TE RVEAICE, BNOELMES» b, Bittts
TS5 ZE b TED, 2B, FRREOHBERUHFEFEICE LTI, Appendix 1-1, 1-2, 1-3
2B, ' :

2-2, RbAT v 7 3outof 3 DYIELEFER
DPRA?, KeratinoSens™® K T h-CLAT? % £ L, 3RBETORBES M L HE I NHE.
UEPEORBREEIREL RSN, EL, REALAT v 7 3out of 3 HBBERENZ &
b, 1R TH B & HE SRS BT 2R 2 EEEOHEIL. BMOHEICEIE1T
5RETH D, PILE, THEAEROSH B Z L BALR TV S EEMEOREREET — 4
& DOLEE (B : read across) XiXfEx DiBINFT—# (§ : in silico, & FRER) Zhb. BEH
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SR OREM T RR CELBENH B,
2-3. R FAT w7 3outof 3 OFHIE . /

LLNA RO FREATHICREREEZESN TS 100E (v MBEME 74 f, & Mtk 26 &) ©
B 02V, R AT 73 out of 3 OFRANELAFNT L7 (2725 — % 1% Appendix 2
2B , 2B, KF—FEy M, SRBEOTPBEORRCAET IR (GBLAY,
MAEHEWE, T nTTFURUTLATT Y Appendix 1-1, 12, 1-3 22R) BEEhB3.
AR T, 3 RS TOEENRM L HEINEES, YW BEOKWRIEEIIRE L HETS
DIF L, 1 RBRTHEM L HESHIBEE, WEMI, EEBREEREHE L HEL . D
£, v NRRCTOBMEETHT BRE, HRERC—EERL, TN 9%, 35%R U 81%L 72
Y. LLNA OTFHIME (BRE, BREERUC—IEERIZ, FHFh 92%, 65%K T 85%) Tt 4T
BEOACREN LOBRTH > (RD , |

. b MRBRCREESED BRI LA OT, RRAT v 7 8 out of 3 THEEEAR
H¥EL. diethylene triamine (LLNA EC3=3.28 : R{ESGEERTEE CREBLERMHE) &
X% streptomycin sulfate (LLNA &) @ 2 HinATHY . FRBREOCTFAMRBRR TH 5HKE
HHE (Bl : Log Kow=3.5) RURMALERYBERZESLRD 77 T OBREESE T TBE
LHESRhE, —F., LLNA T3 2R b A7 v 7 3 out of 3 DBE, BEERV—ERIL, £
BN 99%, 43%K1N86%&EMRY (R 1) | HIEHEIX diethylene triamine DA THoT, HAL
DFERN DL, R FAT v 3 out of 3 DHEBIEDCRSITED TEWZ LARB S i,

F1 RPAT w7 3outof 3 DOFHIM

vs human data vs LLINA data
BE  BRE —BE BE KEE —EFE N
(%] [%] [%] % e (%]
LLNA 92 65 85 ,
RELAT w7 100
: 97 35 81 99 43 86

3 out of 3

2-4., FRrLT w7 3outof 3 DR

ARBE TR RRICEAT 5 = L BESRWE (FRBREOT Y KRSV MBSt s x

BE. BAWS  Appendix 1-1, 12, 13 #8H) T, 3 RBRTTORBREFRBTEARAVT
LRBB, TOBRE. MICHRTE SHRNRTIIE, RWBREOF BRI TR,

—%. HBRBEICBOTTHUMICRRND S & SnAWE @EKBHEDE, 7o 7T VRO
LT % Appendix 1-1, 1-2, 1-3 28 R) 22T, SRREELEHOETIHMiTS Z &
2L 0. Bx ORBROTAMRAICE 5T, LLNA & RS EORETIHETE 52 LIRSHh
TW% (Appendix 2 #Z8), Lo T, FRBETTFRAMICERARHS & éhé%ﬁ'@%OT
b, EEMES. MOWRYBET D2 & CHNBEEOT RN T 5BENHB,
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2-5. F AT v 73 out of 3EHERRT B RERIED FIME

A AT o738 out of STAVBNLSRARE L FROERES IR L ZBELORBREIZONT,
FEHEERCFAESSREINRTHAESITE. BARERIRE LTR A7 v 73 out of 3IT
HZ5AD DR B B, 5L, UNRBRIETRIGAAFH2HE b AT » 73 out of 31201
TiX, DPRAY, KeratinoSens™8F Uh-CLAT™M PGSR AT » 78 out of 3&RIFRIZ, Tl
MERLLNAZ OB T MR RS ECTH A Z & ORARCEARR O BHREL 3 NE
ThbH,

3. ABHA ¥ ZAOYHEME
BERBRBAEER R W TIIIRTERR 2 R REERSRRZ IR TEY . 5% defined approach D
e LTHEHATE2FEEND S, F-. insilico read across 12 & 3 M OWTH, 5%
HERAAHEHBERD, Lo T, BAAA F A 3kmic, FRWERFRRER VMBS
ETAZLENRE LTHERENRTWAZ LREETHALERD S, ,
25, BROMERSEIC L 2EERERE L ERCER L/McEE5 2 L 2 B L, LhER
EIZ LB BREEESEARETERENDIE L, BREEFPA —I —~ERORELITY
SSCI-Net (Skin Safety Case Information Network : EEZEMEFEER v b)) BZR/IENT
B0, hoBRKFRDE O TEBBIEEOMICERTTREREHRE L LToEARSE IS,
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Appendix 1-1
~A7F REES1ERE (Direct Peptide Reactivity Assay : DPRA)

1. ABREOHME
1. R | |

BUEBIERI, b MTIERARER, B (BEER) CIIShREUEL L Tabh LS EI
LAEMD—oThHD, OECDRE LDAOPTI, (BERUHEIC L 2 EERIEMIIRO4-OE
REEPLRB L SRTVBD, |

(D 1LEHELFRIBEDVATA VEEXL) VVBRE L OXERHE

@ #5F %A MeBiFBRERSERY ARE (Antioxidant/electrophile Response
Element)-dependent pathway IZ & 5#{sF R

(3) BIRHIROEME(L REMMRERE— b —ORE, 7EIA VRO A bhA v DEE)

@) VU rricBiT 2 THIRORHTE

DPRA (D‘irect Peptide Reactivity Assay) 1&. BB U7z RERBIEHOAOPIZBT 2 [{LEHE & ¥
VRTEDUVAT A EREXILY VR L ORER/S] ITHIE LB E RV 220 in chemico

HETHY ., OECD TG 442CE LT20154E TR & T,
 ORREBTH, RENOS LRI EORD D ILARNRTF FThE VAT A VEHTF

(Ac-RFAACAA-COOH) &) Vg 7 K (AccRFAAKAA-COOH) @ 2 fi¥E# R 3,
EFHE L E_TTF FEIRS L. LGS, B 24 BB B T AREIEOSTF FREE R EKX
hrue v /57 1— (HPLC) THEERRT S, ZOBBLEC. CEWHORSMEY 4 B

(High, Moderate, Low, No or Minimal) X475,

ARBROBRAR PEREFFEL LT 85%R U 80%TH D, £, FRBROBED
80%. MR TT% Th 5, AREES ERBAS - LES DEEMFHRIA T HIc Y- T
., TOFEEZTRIERLE LT, HOoMELEIRBRESHOEBONEEBRLIAHLEDET
T E1T 5 LERD B, |

1-2, BERFIERUHIE
1-2-1. BEBRFIE .
HARAR TR T 5EAIZIE. OECD TG 442C (DPRA) #2435 2,
LT OBV EERT 5,
(1) ~_7F FERERORAR
O VRTFAVEFNITF R/ VBBEEEER (AT UERRTF FER)
VATFA VEFXTF F (AcRFAACAA-COOH, #if : m~%%)%J/m%Eﬁ
(pH7.5) 120.667 mmol/LOREE TEfE+ 2,
@ VIUEFRTF R/ EBT =T ABERE (V UraETTF FEIR)
VOUERNTF R (AcRFAAKAA-COOH, M : 90~95%) R EFEET L E=17 hfE
#ik (pH10.2) i20.667 mmol/LOEE CHEMRT 5,

6



(2) HRMEBRREORE
O BRWEE U TFOVTRMAOEEIC 100 mmolL DRECHEMTS RWERR) .
] 72 h= kU, 7k, FER=RUA/KRE (1:1), A YTRA) =0, T8
b, TRMAS/ FER=FVEER (1:1)
@ BB E L FATAFE B (CASNo: 104-55-2, HiE : 95%LAE) 27 & =}
U 2100 mmoVLOE THEMET 5 (B BHEER .
(3 HWHRHERREOER
O WEBRYEHBERLI~TFVFERET S,
A, YWEBWEBEKE VAT A EEATF FERE 10 1 TRE (0=3)
B. WRWHEEKL U VL EETT P 50 1 1 TRA (n=3)
@ BHtRHEERIC YW THEBRMERK & FARICEX7F FERLIBET D,
® #HBEAEL 4+2HA rF 21—+ (B=E, 256225C) 5,
(4) HPLC &#7
REIGD~TF FRE HPLC CTHEEERT 5,
(B) NRTF FELROEMN
KEGNTF FOE—27 BN G, UTORKC LY 27F FRIEEEHT 2,

&7?Fﬁ9$=k~( BROTE D7 T V) T »xmo

o Ka—VEORTF P —7 EEOEE

1-2-2. FRBARRILSF

RERILIE, UTOS&GEMW-sRThidabiav. ‘

(1) YATA VERXTTF FBEREGY PV EFTF FBEBEEZAWT, £hEh0.0167~
0.534 mmolfLoaﬁlﬁma&E'ct@fErﬁaﬁM’FﬁE%ﬁw Z OERMRE0.99 L ¥ K& 2T
R BV, '

2 BB THBLTATATE FOERIL. VATA VEFATF FTHSEIORY IR
Liz & BT F PR R360.8%~100%, FHERZEN14.9% K 0 /NEL RITRTRLR
W B, U CUERANTT FTHSER Y B LI L 3 FHTF FRAED)40.2%~69.0%,
BUEREN1L6% L 0 /A E S RTFhIERB RV, '

() &~7F FERERE BROREIRE SEB OReference control A, B, C ELTHWS,
Reference control A (n=3) I, ZHTHIOHPLCY AT MEAMOHERD DD HO, 7
Reference control B (n=6) iS4rHrisRAs dReference control DEEM LR T B HD b
@, Reference control C (n=3) iZEMASHIEEB T F FOBMPITHBLEEN I L &FE
AT BEHOLOTH B, Reference control A (n=3) RUC (n=3) OFH2T7F FREIT
0.50£0.05 mmol/L Tz it B,

(1) BBRWELTF FEEREORSKICRENT, BYIBBLTITS ﬁffﬁ‘f@:@@fﬁﬁ%ﬁ v
274/€ﬁafﬁkm9$1mm9%;bmé< Y PUREATF RS ETIILE% X
DANEL TR E R,

(5) Reference control B (n=6) & U‘Reference control C (n=3) ®X7F F'—/EHROEE
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FREIE15.0% % D /& < REFRUTR B AV,

1-2-3, ¥E

B E OISR, BIE T L 07 F FEADENSFHEEFH L, LT O DPRA SETR)
TN (R 2 K- TRGEE24SETS 9, RGOSR, Low, Moderate BT High 124>
HENB{EHE IR, No or Minimal 2R S W32 HE IR L FRT 5 9, 2, <
TF R HERMEOBEHRMBER G, X7 F FRAPROEHBATREL 2528, FEHERRS
DERYE) PUEFRTF FTORRBBIBEKIR, YAFA VEERTF FOBRNS (v
AT A w110 DHEOFHET N D, KL, TRl 3,

#2 DPRAGEFHIET NV
VAT A L0 BN v 1:50 OFEETF

VATA DOBSELE Y D ORI ROERE RICED5E DPRA F#I
0% =WHROFYE=6.38% | No or Minimal. (=3
6.38% < B E D FHHME < 22.62% Low
22.62% < ROFME=42.47% Moderate BBt
42.47% <BH RO EHE=100% High
VAFA ¥ 1110 OBROTFRIEF IV

VAT A DR RISt 4y4E DPRA Tl
0% =HD RO FH{E=13.89% " No or Minimal Rt
13.89% <D FHME=23.09% Low
23.09% < F O FHME<98.24% Moderate [£511
98.24% < J/ O L HE < 100% High

2. BRERLOEER
2-1. R7FFERBIEORR

VATA FERARTF FRRY PUBEFERTT Fiddiad b b 85%EL £ (90~95% N E LLY)
DHEDEHATF FERAV., RN E L ORICOHEANIRET S Z E N8 E L, #iEER 95%
ZBAD LBMERELRDIILDBD D, e, —HORRIL, FLVRTAVEFEATT FiE
BECY Vo877 F FRiRE AW TEET 3,

2-2. PEHRWHEERORR

[1-2-1. RABFE] KEHRINBEICBLT, 27F FOoRERIEEY 5 20 hiE, it
OEELERTETHD, R7F FORENIZOWTIE, FTRTAIBECSTF FORRIFEML
TV BHBEREBIET S 2 & CRET 5 LR TE D, FR AR AT b BRSNS
LR2WEHE, 300 pL OV AFAANVEFRY R (DMSO) (ZHMEL 2700 pLO7E F=F I AT
FRT5, FRTHERELRVES, 1500 pL @ DMSO IZHAZL 1500 pL 7 E =Y AT
FRT 5, HBRYESERIBERLTWAZ 2 RENICHESRT 3,

8



2-3. WRWMEBROEA

() FRMEIBEICESCARLTHE DL,

(2 EReth. BHEDRERBELTHRNWI & 2HEET 5,

(3 WERMHEBWETT FEEERICEM ULERICR Y RIBU SRR SN B BEE,
BROBEOEEREIZ LB b0 TH Y, HRWE LT F FOREOBREIZ VTR
THHZ LMD, BEERERZTIANRDISIM, BEERICSVWTHEREZETS. RIEHK
T, BY. KB ITHESBEL A C A BEAIELSHE (100~400Xg) L, EESETH
s,

2-4. HPLC 247
(1) WER®A HPLC R T A 0ELRWEHITT B, (=— FADSEHBE A T ADEITD
PINE 5 I ERT5,) | |
(2) 24£2 BERIE L7 (BRBE, X7F FRUGEROBRST) DarirkemiL,
SATERGAS G 30 FERLANIZHET T 5,
(8) HPLC DHER&EhA%ME LTIRETO®@EY,
#5 A : Zorbax SB-C18 (3.5 pm. 2.1 mmX 100 mm) & H— Fh T AERET .
IBFE : 30°C
UV HHE R : 220 nm
e : 0.35 mL/ 4y
BEIEA : 0.1% (vv) F U 7 /LA B ESE
BEHE B : 0.085% (vA) b U 7AATERET & b= b U AAK |
(4) &ﬁ%ﬁﬁﬁﬁ2%nmﬁﬁﬁﬁ%&&ﬂ%ﬁ#é%ﬁ%ﬁ\Nf?F&ﬁﬁ@ﬁﬁﬁﬁ
T3 corelution Z’Pﬁ\_ &, “hEENMET 2 BT HPLC O&GE2ERTIZ &R
%x%héohw%ﬁ\EE&@%#ﬁNJT—Féﬂtﬁ&kH%T%é E%Q%E%
@%ﬁ%%ﬂﬁbfﬁ%?é%?ﬂ%é

2-5. H|E

YRF ALY 110 RBY P 1: 50 OFREFAD Y RATA L ORPRE Y V0 OBSROFE
BMER 3~10%RIXT AT A v 1110 OHZOTRETND VAT A DR 9~1T%TH D5
AL, Bl BEOREEREIOEE LEROBEIR. 2R EOERERZRIL, 1EA & 2
B HORRER—FLTWRWEAR 3EEORBEERT S,

2-6. HHTHOICRBICEAT S = LR WERCTARECE L TRRAXEH 59E

THETO 82 (LEWMEE AWM TR, 4 L FEDE O REBIEE O TR FETH S Z
ERFRENTHARY, UTOHBHIZHY>VWTEETINERD D,
2-6-1. AT RBRIGERT 3 Z L NRELME
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(1) 100 mmolL DM EBMRPFY T R2VWIE

BB E Y. BASIREE 100 mmolL TN A AT 5, T OIRE TIHHE LRV VR
WEE, SHIZEWEBECHREERTDIZLIITES, Z0RE, BEoEERELhN
., WRMENREREEDE CHBEEL LN, BEORR TR, RIEHMENEES#E
REE ZERTERN,

2 BE%

HEBHE E T F FOTNEZRDDZERTERN L S RRMNIEL 5 3-EDER
E, BHELSENERDE CESHE I LA TE 2y,

L, BABOS b, ERBRSOHTEREEAENR o TWBRBEIR, KBS OB
By DEEDENOHERE LN, SRRSO TRLEHGOEHEREDOSTRE
LT 100 mmol/L O#FRBRMEHRIEEZ AR T Z R TE 3, e, R =—{T2o0TiL,
BELTWARE ) v—DHFREER Lf:ﬁ%ﬁﬁ*%%}ﬁﬁﬁ‘é TENTEDB, 2B, REW
LIKREBRS BB 10% (wiw) BLE, 80% (wiw) REOEESETEERATHALOD
L35,

B8) ~NTF FICHTHBLEERETAME

AT FREGEIZRVE, RTF POl (VRAT74 00 2 Bibk) 2{RET 28808
., X7F FRIGEEZEGHET 2 WEERSH Y (RTF R ~—BRIZEY, R L
NTFEFBRED LELICRAS), R L TERDEZABEEFRITBZ Lz 3,

@ BERYCOZTUERMEER2ME (B : R TMALHRE
(B) BWOEKECHHE
B) TAFANTFRRERY PoR7F FERUCEHER ST 20E

2-6-2. FRIEICELTRARSIHE

1 &Btey
ERILEML,. EFEHAUANOBE T VA ELRISTAZ BN TWEDTESR
TE&RRW,

@) FanFFrROTVATT Y
ARRRIIRHRE2H SRV EMREFERIE 23 %in chemico RBRTH D Z &
b, un77r (BEEFGCAHEIALERYDE) IRETE RN, FLnTFr (BRIE
RGBSR L N BHELRYHE) IZOVWTRIELLHHTE 28485 3,
I L oW T OREERIIMOFR & BET THRRT~&EThH 3,

FIRACER _

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), Pepfide 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 Assajr (DPRA) , ECVAM
Validation Study Report
hitp i//ihcp.jrc.ec.europa.eu]our_labs/eurl'ecvamleurl-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.

11



Appendix 1-2
T7F) A MRVR—F—T vi4{ (ARE-Nrf2 Luciferase Test Method)

1. PRBREOHME
1-1. R

BRI, b b CIIEA RN, B (B TiEMhBEEL LTabha{bEmE
X 2FED—2Th B, OECDRE L ®izAOPTH. (LEMEIC & 5 EEBAHEER D40
T ERERPDES ESNTNSY,

W) LRPE L5 A IBROVATA VRERIEY UVBE L DHAREE

@ FZ7F/9A MCRITHIREMSER T ARE (Antioxidant/electrophile Response

Element)-dependent pathway {Z & 2 B{sF5H

(3) #HRMRROEEL (BRMHMRRE~—V—0ORE, FEhA4 Y RUY A M A v OFEE)

@ UV EicBiT 2 THeOERE

ARE-Nrf2 Luciferase Test Methodi, ik U7- iREAEEDAOPIZRITS [ 5F %4 k
BT D RAEHSER Y ARE-dependent pathwaylZ X 2 BEFHE) Io@s LB s Ay
VNin vitro BERTCH Y, OECD TG 442D & LT2015FICHIR E v, £ OERNFERIT
Nrf2-Keapl-ARE pathway (E12) ZF|HLIEVER—F—7F vkA ThH5HI,

K1 Nrf2-Keapl-ARE pathway DHEZK]

Nrf2-Keap1-ARE pathway i3, IE KT Nrf2 (Nuclear factor-erythroid 2-related factor 2)
Nrf2 O#HE-F Th 5 Keapl (Kelch-like ECH-associated protein 1) KU ARE 23Ei%+ 5 3#
BFRERETH S, B, Nrf2 ik Keapl S L. ARE KEFLTRRY BETHD
HEARETHBEL TWD, Keapl OV RT A VEREICREFEDLZHENEESTH L. Nef2 i
Keapl b L, W~F1TLC DNA k0D ARE AT 3, TORR, THRORBRETHO
EEPFEEEN, PRI 2EES MR RET D7 DICEET S, £ OBRBBEEY
B Nrf2-Keapl-ARE pathway &7 5.
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ARBRTiE. AKRIC2 BETF FRMRICE OSBRI LY REBESh 3 8ET
M 12)DARE 2SS #7- SV40 TR E—F —2HTEINY 727 —EEEFOTFTAIFE
ZZREEICMA LT HaCaT @2 (v k55 34 FRIERME) 2AV5, LEREIcLY
Nrf2-Keapl-ARE pathway RIEM(L SIS LAY T = F—PRIBFHERT S, EEEFML.
AV =5 — BRI B RISORLRELET S 2 LIt X 0, (LRWE O KRR & G
T3,

ARBOMRNE CHRAERMIL L bIcH 85%Th B, Eik, 2 SORENLBLATNS
ARBRIEORBEL 76.7% K 0 T7%. W REL 82.1% K 19% Th 5, AR EELAG - b
R OISR R T 2 IC M e o TlE, ZOBE+SICER L LT, fofmLBsR
BRSNS LB LN RER LK CIERIT 5 BER BB,

1-2. RBRFEIERUY¥E
ARE §I@TFToONY 7 25— LB —F—BETFEREMCRDVIAAE N VAV o=y 74
MFEAVS, UTFTORBRFEIEIFCTSRVWBY MM E LT KeratinoSens™ %2 HV TV 5,

1-2-1. HERFIE
SHRNEEHERT AL, OBCD TG 442D (ARE-Nrf2 Luciferase Test Method) &%
Y5 9, | B
BATF OFAUCTEVRBR 2 RHET 5,
(1) HpaoRH
1EIOREESH Y 96 V=T L— T 4 BIZHERZ (10,000 cellsiwell) T 5,
(2) #BHE R UHRSE O . :
WEAME BV S8 B IEOYEIY, DMSO 25, DMSO IEREOEAIIHEEA R
RREEAWCHRET 5, REREIHERYE T 0.98~2000 pmol/L, BHEMR (27 A
FATE R) C4~64 ;.LmolfL & 7‘435 Y (RatE) FEOD DMSO B B it oD SRBLH
ERT 1%& k5,
(3) HHRYMHEFOHEM ‘
24 BERAREARTE. 1 7 =/vibTc b 150 pL OREIRE . M LI BRI ERES & 50 yL ¥
ONX., 48 BERIMEBET 5. ’
@ o7 =T—BEEORE
(5 MBlaETERORE
B RFA—F—OHH
BREPBUT DT A— 5 %Ekkb'é
- EBRMER BB CRES v T =T —E Eﬁ@%kﬁﬁ{ﬁiﬁ Tmax
AT = F—PEMFEE (Fold induction) P (M) RO 15 £F0ME (L7
o= S —PEMER 50%HEMN) 2B A IRE  ECus
- HIRRA TR 50% KT T0% (30%M) & 72 HIEE ICs 2R ICa0
+ £ BCis EIZ2OWT, BHFESEE (&) MRBIicH L THRIFSFHICAR (p<0.05)
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THHMNERIET 5,
P72 &h 2 BOBVELAEERITIN, SEBEZITIHELED T, ThFNOEVIELAR
fe“@;t AZEZXTTV., HRWEOBEERRE CEIROMEE WERBIZR L O TH IW) bl
ELAEZ LTS,

1-2-2.  RERARSLEAF

BIT® 3 &%+ TE8ICHIT 3,

(D BHERIBETRIThER R, Thbb, BisdRiZoR L b 1RETEC,:E
THY, ZOEIRIFEHCATTRITNIE R B2,

(@) BHHRO EC1s AL R b Y AAF—F (7~30 pmol/L OO/ Y F—ta F—2 i
ESEEHMRTERTHI L) OFH0 2 BRREEMUNTSH S Z & KT 64 pmol/L DEHHE
XIHRD 8 71— FDOFHD Fold induction 8 2~8 DN H B = L #HRT 5, HHENH
SNRVBEE, BERBRE L ANV 7 2 7 —EEEOFE L BERFEEOIEL HEIT R
Bl ﬁ&ﬁfﬁm%%m&%Amﬁﬁﬂn5hé

3 37— 1®6 v NOWER (Bt R (A5 18 v =) OFHEEMREN 20%5&?&&
THDIILBHBHET, ZNLVSEVEEREH L T2,

1-2-3.H%E

2 BOM DI LERO 2 EXit 3 Iﬁlwiﬁé DR LERD 2BEIC, LTOSEMICL Y HEEITH

(1) ImaxfH2S L5 FUATOHECHNITRRME L HE

(2) ImaxfBEA 1.5 FOFHEHXBETH, BE (B FRBICHE L THRHENICEET
RWEE, UTOWTAhOESITITRME L HE
15 EREX ANV 77— EEMOFEERED LEREBECREO T IBEFESRN 70%
T '
* EC1s{EA% 1000 pmol/L Bl E (4 FRFKMDBE AL 200 pg/mL LA E)

N7 = 5 —F OFMITH bR B R RYD BRI & & 1SR %T-tt-a‘ &b
VR LOERENELRD,

2. REERELOEER
2-1. EATLIMRRIZSNT
() AREfETONY 7 =F—EBLR—F—BETFELEHNCRVAALE NI v A 2=y
7 HlRRERAWAR, HETRBREORES» bEBEAFTIE2KeratinoSensT™MD LTk 3,
2} rFF /%4 FEEARE-N2LV 7 = 5 —FP LR —F —@{izF (Keratinocyte-based
ARE-Nrf2 luciferase reporter gene) %fﬁb‘fcﬂiﬁﬁi‘%@fﬁﬂiﬂﬂ & L TKeratinoSens™g$ o>
HlaE AW 2EAT, OECDIERDARE-Nrf2 Luciferase Test MethodiZ B4~ 2 MEAEIEHED
IZHEV KeratinoSens™% ViR 4 & RS EOEEE, FRE, RERVBRES Y RT
2L BHER LD b TR IR bR, |
(3) BESNHFRBOMBREPHEBEIESEILTREL, ZhiEA hy7#lRET 5, £X
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by 2 fEs L XY, R &N (KeratinoSensT™™MDIFE11251%) LIPITHRERIC
ERT 5,

2-2. HBRHHESOEH
BERIEOEVHEERRT 2HAR BREROV=MROa 5 IF—Va v TREDIT,
WRMAERET SRSV — b V-V TRIFOERPLETH D,

2-3. N7 =T —EOEMERE

BWERAY T = F—CEEORHEIE. OREORVII A—F, @EOTHIZLZRED
ﬁi%%<®u+ﬁ&71W®&é%ﬁot7V—h @+oRmE L Ao OERNAIEESE
BAEDONLT = F—PREOBRR,. PEETHS, hbEMBTALDICHMAIM 4 ©
Annex 3 IR ENLEy M T o T HEERRRINCHER T Z L BEBE L,

2-4. HERK-ONT
Wﬁﬁﬁ%TTﬁgﬁﬁTW/7i7_fﬁﬁ®%§%TT%EH bf#&%ﬁ%&f%ﬁ
OUERBLANETNIZH D, ZOXKDRPER, L VBEOGREGATE D /DSWHTES (F
2 183 HBVIEI2) ERAVT. BESBRESHEE TR INELEHET S EBNBET
»H5, | ‘ '

9-5. HFHICRBRICERT A L AESAYERCTARICE L TRABH 2WE .
Emter HRHE LTINS L 50 0, Bix G2 AT 23 WEORIBRBIEEO TR THT
BB, L. WRMEICKH ST 2 FRREOBE 2 BT 5 BRICRU T ORIV TERT 5.4

TS5,

2-5-1. EHHICRBRICGER T2 Z LB HERHE
mithcowEESRE L R53ME () B TnAKSEE

2-5-2. FHIMEICELTRARHSME
D) FEEHERED TR | o
LogP 7% 7 DLEQWERL, DMSO L A~DOWRUEES bIHAEETHS, —F, LogP
A3 5 LT O{LFEMEIX. KX: DMSO IZAER 7D, BREICRRBAETH B,
(2 TanTTFUROBTVLNANTT ‘
PﬁotléﬁﬁMﬁMﬁaﬁEénéfunfr/(@W%ﬁﬁhﬁWm:E&%E)m
BHTERWESRH D, —F, BILRREIIERERIERT 2 ) RISESLBEETBEL DT
NTF v (BERERI ADRERLERPE) RELHETE D,
(8) VAFAVBETIIR I VVRELRELTAHEAHLWE (B : BREKY)
L RFA VEE L ORGALBER Nef2 pathway 2HE LRV T &SRS, BB
HEShBZLESD,
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(4) HfaEtENsRy vpE
(5) W7 =F—VERCTHT0E

B AR

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/IM/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. REBEOHE
1-1. R ‘
O EERMENEE, b N CIEREONS. B (EEE) CREEALBAUE L LTH bR

iz X BEMD—2TH S, OECDIE L DAAOPTIL, (LFMEIC & 5 BBk D40
ERHEBNLEKS LSHTVDY,

(1) kBEWEE F U NIEDVATA VEELY VVEREL OXFHE

2 H#5F/)¥A MBI HREMHEER T ARE (Antioxidant/electrophile Response

Element)-dependent pathway iZ & 2 #ETRH;

(3) HRMRoEEL BROHREE~— 1 —ORA, 7TV ROYA bAoA /GDE&)

(4) Vs EzB AT DA

h-CLAT (human Cell Line Activation Test)id. ik L7 R ER{EHED AOP 1285115 TiEhRH
O (EREHRRE<— 0 —ORR, rEHA VRUFA LI OBEE) | THIE L
Bhin & VRV in vitro RBRTH Y, OECD TG442E & LT 2016 IR =iz,

HREBAEMSEIE, 52N v AMIEOBHRMIE L FERIC, & N BEBRME S h5 i Rk
T D THP-1 HIEOERERE Th5 CD86 K1\ CD54 DRBRETHESHHZ Lid, FRARIC
BOWTHL, 20 2 o0w—X—% THP-1 MEROEHLORIEE LTRAVTHS, T72bb, AR
Baid. THP-1 M5 E % 24 RERTEER S ek icfifakime> CD86 R U CD54 MFEHZA L
F7u—%A hA MY —TRETZLEVHIRRIETH S, TORRPEK., (W2WEDREBRE
MR BT 5. ARBOGHRARCHERIBRIEL L bITK 80%Th 5, ik,
FREADBEIL 03%, REIT 6% TH D, ARREEZERTAM - (Lo R LM M FIA
TRICY T, FOMMEE+2CEBE LA LT, HoBE LBLIRREENLBONITER
L LA D TIERAT 5 BENRH 5. '

1-2. RBFIARUHE
1-2-1. RERFNE

U TFoRhE R £ 5,

(1) THP-1 #l8#% 0.1x106 cells/mL XiZ 0.2x1086 cells/mL DEEET, T Fh 72 BEHIXIL 48
B, 1ER T A2 RAVCHIERT S,

(2) SUENY B ICETEEARIEHLE FI T 2X106 cell/mL 2SR Lz THP-1 Ml %, 24 Y =A7 L
— M AWSIEAIE 500 pL (1x106 cells/™ =/V), HREMHABRL LT y=A7Vv—}
FRAVBHAIL 80 pL (1.6x105 cells/ vV =) LRZ L5 HERL. FBROHE2ERTIE
BORMERET S, '

(3 BWRABREEZRETHLDI, av7ePv i (PT: Propidium Iodide) # FHV 7224K%
MOMIEEERR (PIRE) ¥ L., MIEEFRRT% L EESNBE (CVTE) LRE
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35, PIRRBR D SEMIRE X, %&%A@E@?’émcwi 5% A FTRE R T i A (DMISO11000 pg/mlL,
ABAK L ISR OEE) 135000 pg/ml) XIZEMETREREREL L, Al
20 FRFAFNE A VCERT 3,

(4) RELCVISEEREID, Ak1.2L725 X 5 BB HE & THP- 1k % 13106 cells/mL T8
BEE (1.2XCVT75, 1XCVT5, 1/1.2XCV75, 1/1.22XCVT5, 1/1.23XCVT5, 1/1.24XCVT5,
1/1.25XCV75, 1/1.26XCVT5) iBA L. 3TC TSRS 5, |

(6) KEMRZEIL.Fcl ¥ —7avdrrE Lz, THP- 1/ E 358 L. HiCDss,
MCDBAR U7 A V EA T o bu—LOFREERIGSE3,

ERT L HRRKRObDET B,

- Anti-CD88 antibody : BD-PharMingen, #555657 (Clone : Fun-1)
+ Anti-CD54 antibody : DAKO. #F7143 (Clone : 6.5B5)

* FITC labeled-mouse IgG1 : DAKO, #X0927

@) FERISKEESE, PIRAL, 7r—¥4 b2 M) — i CARBIGESRET S L 3
i, THP-1aREmIcfHIRT 5 CD86 R CDAFR OB IRME 2R ET 5,

(7} PE LT NHEE (MFL geometric Mean Fluorescence Intensity) 738, FIomd
TR K EIMEE (RFI Relative Fluorescence Intensity) #EH4 3,

RFI (%) =

R E A ERARIE OMFI — B BRI DT A Y B A =2 b o —LOMFL
BEAERIEOME— AN ERRO T 1 Y 21 73y ho—AoOMEL 100

1-2-2. ABRERILRH:

PRERRALICIE. LT OSRE 27 SR TER b2,

(1 B3R UEE T b — A OHRATTFRIT 90%L LTk Fhidie bR,

(2) DMSO 0By hu—zBWT, CD86 KTt CD54 @ RFI T\ 1 b B ORE

(CD86 7 RFI i3 150%Ll k. CD54 0 RFI 1 200%LL k) %% Thre 72w,

(3) BEHhE U DMSO H0EH = b v—zBWT, CD86 T CD54 @ RFL izt 7
A Y B A T2 br—N® RFL O 105%5 L TRITRITR 520,

(4) BB 24-Y=brsnur¥ (DNCB) 28T, CD86 B CD54 @ RFT jEv
T bBE (CD86 @ RFI i 150%LAE, CD54 @ RFI iX 200%EL L) | Aofilas e
BO%LA ETRITNIE R B,

(5) HBRMEGWERY 7N (1-2-1.H 4) T8RO SB’E) BT, RBRILicdzd b 4
PR CHIRRATFEEN 50%LL E TR hiEiR bz,

1-2-3. HE ‘
Wy LedBRed2< b 2 BEREL. BEEEUTCHIIRME L HET S, 7, 1EER
& 2E B OHERRBF—HOBE, SEHBEZEHBL., BRIEEELT ThHIIEBME L HET S,
214 HE{E : CD86  RFI< 150%7%>5 CD54 ¢ RFI<200%
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2. RERERLOBER
2-1. HATIHRIE2LT

(1) ATCC%, +HiRBEFHEHINWMR A7 LVBATI~ETHS,

(2) KIS, FRSIBREEIL 1X 106 cells/mL ##BA2WE 5Kt 5,

(3) flaZEs LThb 2 EM%BI, BEYRTHS DNCB RUGEE= &/ (NiSO.) iZ
&Y CD86 BU CD54 DV bR Y | BHRRTH LA LY CD86 KU CD54
DWTFRbEMEIZAR D Z & 2B LTl bR,

(@ M LTHB 2 208 RIEAHER 30 282 TR bR,

2-2. IHERE DR .
BREOEVESRRTSEAE. BERVY =2 B02 2 I 3—1a VEBCREDIT,
WRME BB BT L — FEV— A TER I BOEERLETH S,

2-3. EBERCB A MR

Rt DRI, 1.2XCVT5 (BREBEE) RO THRATFEDR 90%RH THLBESDLT
HANSND, AR 0% ETHIHAIE. BE. CVL 2RELABREEZURTD
T EAEE L, L, EAREREL LT, DMSO TiX 1000 mmolL, ABAKEA @L<
FXEEH SIS DR T 5000 pg/mL XA FTRERAIRE AV 256, MRATFRD 90%
D EThBiERIZTARLNRS,

2-4. BEWCRBRIOERT S - L ARELRDER TR L TRAS H5WE

BEa{e S OFHE Tk, ¥k R bEHE O ERBIEHEDOTFRRTETH L Z TSR THD
A 2, FEIZBNT, HRUEREN LB UIREN T~ OB 2 BBV H 5,
o, UTOHBEET LA MOBREA BRI D HEEYN H 5 - oRBEREOMRICIIER
BUETHB,

2-4-1. EHFRICREBRICER 5 Z L EEWE
(1) FECHERELRVWIE ISR CRENICE—ICaB LRV
(2) BVEERERTIVE
£ < PIARBRIE TR TH B 928, FITC &M UEER CRVEREERT29EiE. T
W7 FITC CEBRLEMEZRAWAHMZE L TARWAREERL S,

2-4-2. FRMCE L TRAXH59HE
(1) ‘LogKow#3 3.5 LW X&EWHE
BREOBAN LB L ROFRERH S 2,
(2) FuNTFURBSULNATT
ARERGMETITBWT THP-1 A0 R IZRER ), Tu 7T (BiERES
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CRBSBELRSE) R RS TRERS S, . FRBEGT TR, FLA7Fr
(BRI BB N L ELWE) LMD SRS B,

(3) AMBREMENEVE

(4 EREHE

51 F3CHR S

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

2) Takenouchi O, Miyazawa M, Saito X, 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, Kighi M, Kuwahara H, Ohno Y. (2010), The Japanese ring study
of 2 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 HEOF—FEy b

: ih A H
4-Elhoxymethylene-2-phenyl-2-oxazolin-5-one P P P b P
Dighenylcyclopropenone 323 P 0.003 P P P P
Benzoyl peroxide 343 P 0.004 P N N P
MCLIML «0.34/-0.83 P 0.005 H P P p
p-Benzoquinone 025 P 0.01 P P P P
Teleachloro-salieylanilide 587 P 004 P P P P
1-Chloro-2,4-dinitrobenzene . 227 P 0.04 P P P I3
Potassium dichromate -3.59 P 0.0% N.D. P P P
Hydrequinone 1.03 pre/pro-MA P ol P 4 P P
Glutoraldehyde 0,18 ‘ |3 0.1 P P F P
1,4-Phenylenediamine -0.39 pre/pro-MA P 0.16 P P P P
Louryt gallote ' 621  prelfpro-MA P 03 P P P P
Propy| gatlate 179 pre/pro-MA p 032 p P P P
2-Aminophens] 0.6 pre/pro-MA P 04 P P P P
2-Nitro-1,4-phenylendiamine 0.55 prefpro-MA P 0.4 P P P b3
2.5-Digminotoluene sulfate (PTD) .16 prefpra-MA P 04 p P P P
2-Methyl-2H-Isothiazel-3-one (M1) <023 P 04719 P P B P
Methyl-2-octynoale C 26 P 0.45 P P P P

Cabalt chloride 0.85 P 0.5? P P P P
Formaldehyde 0.35 P 0.7 P P P P
A-{Methylamino)phenol sulfate (Metol) 234 prefpro-MA P 0.78 ’ F. P N.D, P
lodopropynyl butylcarbamate 243 P [i%] 4 P P P
1,2-Dibrome-2,4-dicy anobutane L63 P (1R} P P P P
2:Hydroxyethy] acrylote «0.25 P 3 B P P P
Glyoxal -1.66 P 14 P P P P
Bisphenol A-diglycidy] ether 384 P 15 P P P P
2-Mercaplobenzothiazole 2.86 P L7 P P P P
Isoeugenol 2.65 pre/pro-MA P 1.3 P P N r
Dicthyl maleale 22 . P 21 b P . P P
3-Dimethylamino propylamine -0.45 profpre P 22 N P P P
Elhylenedianine free base -1.62 profpee P 22 N/P P P P
1,2-Benzisothiazolin-3-one (Proxel aclive) 0.64 P 23 P P P P
Methyl 2-nonynoate . 31 P 25 P P P P
Cinnamic aldehyde 1.82 P 31 P P P P
Diethy lenetriomine -2.13 profpre P 3,28 N N N N
Phenylacetaldehy de L34 P 3747 P P P P
Benzylidene acelone (4-Phenyl-3-buten-2-one) 24 P 3.7 P 4 P P

‘3-Propylidenephthalide 203 P 37 P N Pt P
Famesol ' 577 pro P 4l N P P P
Squaric acid 044 P ) 43 P N N.D. P
Citral ’ 345 P 13/63/46/53 P P P P
Nickel sulfate -0.17 |4 48 N.D. P P P
Tetramethyhhivram disulfide 1.7 B 52 |4 P P P
trans-2-Hexenal 1.58 P 55 P 3 P P
3,4-Dikydrocoumarin 0.97 P 56 3 N P P
Geraniol 347 prolpre P 57/258/204/11,8/5.6 N P P P
Resorcinol LG3 | pre/pre-MA P 5.92 i N P p
2-Phenylpropionaldehyde 1.96 P 63 P P P P
1,1,3-Trimethyl-2-formylcyclohexas2,4-diene 322 P 7.5 P 4 MN.D. B
Perillaldehyde 3.34 P 8.1 P P P P
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i iy (LLNAY:
ECH (Wi

&

Ethyl acrylate 122

P 28/97 P P P

R-Carvone 307 P 12,9 P P P P
Etgenol 273 prefpro-MA P 12.9 P NiP P P
Abietic acid . 6,46 P 147 P P N P
Lyrat 332 P 17.1 P P P P
Phenyl benzoate 3 P 17.1 P N P P
p-teri-Butyl-alpha-ethy| hydrocinnamal {Lilizl} ‘436 P 18.7 P N P P
Pentachlarophenol .74 P 20 P N P P
Cinnamy! Alcohel LE4 pro P 21 3 P P P
Hydrexycitronellal 21 P 23 P P P P
Imidazolidinyl urea -8.28 P 24 N/P P P P
Undecylenic acid 437 P 25 N P N.D. P
5Methy}-2,3-hexanedione ' 0.06 P 254 P P P P
Ethylene glycol dimethacrylate (EGDMA) 221 ) P 28 P P P P
Buty] glycidyl elher 1.08 P 23 I P N P
Penicillin G 185 P 30 P N P P
Aniline Log P 8z N NiP P P
MethyImethacryiate ’ 128 P 90 P PIN P P
Benzaldehy de 171 P »25 N P P P
Benzocaine 18 P >50 P P P P
Coutnarin 151 P >50 N P N P
Benzyl aleohol 10§ P NC N N P p
Nickel chloride 0.05 P NC P P/N P P
Streplomycin sullate -11.83 P NC N N N N
Phthalic anhvdride 207 N 0l6 P N N P
Hexyl salicylate 5.06 N 018 N N P P
Benzyl salicylate 431 N 29 N 4 N* P
. Benzyl benzozte 3.54 N 17 N P N* P
o-iso-Methylionone 4.84 N 218 N N P P
d}-Citroneliod 256 N 435 P N P P
R(+)-Limonene 483 N 69 P N P P
Pyridine ’ 0.8 N 72 N N P P
Diethy] phthalate 2,65 N =140 N N P P
Propylene glvcal {1,2-Propanediol) -0,78 N >100 N N N N
Glyeerol 1,63 N =10 N N N N
Methyl szlicylate 2.6 N =20 N N N N
1-Butanot 0.84 N >20 N N N N
Salicylic acid PR N =25 PIN N P P
4-Hydroxybenzoic ocid 1.39 hi =25 N ‘ N N N
Fumaric acid 0.05 N =25 P N N.D. P
Lactic scid <0.65 N >25 N N N N
Qctangic acid (Caprylic acid) 3.03 N >50 N N P P
Propy] paraben 2.98 N >50 N 13 B P
4-Methos ph {A isole) 175 N >50 N P N P
Isopropancl .28 N >50 N N N N
{+/-) Linalool 338 N 30,4/55 N N P P
Benzalkonium chlaride 293 N NC N N N N
Sulfanilacnide .55 N NC N N N N
Glucose =289 N NC 4 N N.D. P
Tween 80 0.70 N NC N P N P

ICalculated by KOWWIN (Verl.68); 3.5 LI L@ @S, XFTEF,
IMA; Michel acceptor,
W negative, P positive, NLD,; No data, NCi not caleulated
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