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B G RAEME I AL F I E O L AMFHIIC B W CEHEZRFIEE TH Y | ik, ELEY b
R~ U A% WD 8 FERIC L - TRl S 70T & 72, IT4E BU 2B 1T 2 BN b Z B Tk,
AR = o — 2 —Z2 W& mAREETE MRS (Quantitative Structure-Activity
Relationship: QSAR) &7 /LR in vitro R OMNFRENHERE S TR Y | B FERICL VL2
PERFAMN S AL72 iy 2 B T bAE S O AR TE A EE I S 7o 2 & s (2013 4F 3 A R HEfT) |
2 2V in vitro SABRIEDBRFE SR LE T %, Direct Peptide Reactivity Assay

(DPRA : _7°F R G MEER) 1A ERNLWI B RS O FOR Td 5 2 /X7 E LA WE
DA SOG ZAR TS L > TRHIET 2 FETH D, ABEFIZ, 2D DPRA (ZOWT,
Z O FNaLH HTE & RS % The European Union Reference Laboratory for Alternatives to Animal
Testing (EURL ECVAM) 2 XV FEisn7=V 75— a & EK O EURL ECVAM
Scientific Advisory Committee (ESAC) # =& #kli (7 Lt =2—) #iEE &4 EIT/ERk
L72bDThH D,

DPRA VAT A VEH T F K (Ac-RFAACAA-COOH) & BB LYY ¥ &
7'F I (Ac-RFAAKAA-COOH) L#RME % TN ZIRE - RO S, 24 FFRICEIT 5
REIEDRXTF REZ BRI E O RK)SEE T2 FETHY . BEREk a~ ~7
7 7 4 — (HPLC) ZHr2svlRE72 Mgk CHIUIR S IZFEMTH 2 LN TE D, ARBRiEDE
173) 7= a VRBRIZIB T D s N AL 73%-100% T 0 (3 sz h 1 fis (s,
GHS X773 1B (J9\WVEIEMEWE) OWE THIIMENMED o 727D ZAUELEE (85%) IZEEL
TELT, FHOVREEWE TITHEN SN LDBEN D o1z, —77, MxMEERMEL 75%T
B EREE (80%) Alii/c S7eroTohy i AL O 4 8 HE 2 B\ 7o 5 6 IS Rl
ez bElo7z,

R DY 27 2@ T TRIT 2BRiEE LTmbnTnWba v~y 2205 FTY
> HiiEER (Local Lymph Node Assay: LLNA) OFERFERA SR L, TN 77— 3 UK
BRIZIT D IEMEEE (Accuracy) 13 78%. J&FE (Sensitivity) (X 71%. FF#EE (Specificity) 1
2% EHE SN TV D, ARBREMNDOREBHZRNTZHEICTHIREITK 75%TH Y,
PEYEDORERN G O NTGE IR, Bk TREEEZBE L, M5 LS MORBRIEIC LV i
L hiEe b7,

DPRA [LEAEIER BT IS DO EE IR A R R Th D ™7 BEEAFWED
e Ut L TR0 | ALFWE OB HWT 5 L TEHERFERE 52 T D,
LLNA @ 1/10 FREORE THEMEAIRETH V. B Z M 722\ in chemico FRBRIETH S Z L
o ARMEIEZEV. LU, KEFIREHRZ K AEFRRBRIETH D | EHERIC
RERLIHAETEMAL 2 LB & 2 BAREE . 99V BRI E SRR, BUKIED S
WIVE e BT IE L ZOREEES RN SR WATEEER S 5, LEOFEFEEEE 2 B
2 B3, SELO BT ORERTE (LLNA, E/0E v b & V5 B IRAEMERUER)
EHRAE DR T ORN Z HELES 5,
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1. #&
FEJERAENE A 3 95 Z L 13 E O Z 2B W TEETH S, (LFWEDRK
JECOHEMBZERO Y A7 28 TTHT 2RBREE LTEALE Y &AW D 8 RIEN
B (OECD TG406) °~ 7 A% W% JEit U o 7<#iikBk (Local Lymph Node Assay: LLNA,
OECD TG429) 73% 5, Z ®[*H-Methyl]-thymidine BUA £ % &3 % LLNA LIS I PER
e (R % M9 ATP 84 795 LLNA:DA (OECD TG442A) <° Bromodeoxyuridine
% 7 % LLNA:BrdU-ELISA (OECD TG442B) 2% %, Z® X 912, BIIE OECD /5
HARTA & LTRRSNTWDRBRIEIL, B & T invivo DFRBIEDHTH S,

EU (2B 1T 2B b= M Il (Registration, Evaluation, Authorization and Restriction of

Chemicals: REACH) TliE, ZaMFEMIZa v & o — % — % V72 & R W8 & 15 8 B

(Quantitative Structure-Activity Relationship: QSAR) “E 7 /X2 in vitro kBRI X DR IE N HE
"IN TERY ., BFERIC I LZEMERFHE S T2 iisy 2 & A T2 ARRES Ol A K ORIED
ik &tz (2013 4F 3 A &WEEfT), =07, ALFEWE O R FERAEM: %2 73 2 WED
BRED R KD BTN D,

BE, _XT7F K& OfEE S %FIH L7z Direct Peptide Reactivity Assay (DPRA : 75 K
fE A PERER) | HERCSRAMNLOTEME(L 2 FIH L 72 human Cell Line Activation Test (h-CLAT) &
Y Myeloid U937 Skin Sensitization Test (MUSST). ~ 7 F /A iR OENE (ST % H
U7z ARE-Nrf2 Luciferase Test Method (KeratinoSens™{%) 72 & @ Rz G RAEM:RER D #hi 2 H
W7 WER SEERCRRIE DN HE R S LT VW . The European Union Reference Laboratory for
Alternatives to Animal Testing (EURL ECVAM) 28|23\ THAT/NY 77— 3 VAFSEA T4 T
W5,

DPRA [T ALFME N STF FEIFHEEG LAREISE 2o S 23 & 22 5 EE 25
L. REIEDY AT A YENF) Vv 2de~7F Femiihksrn< 777 4 —

(HPLC) THIET 2RI TH 2, KIEDFEATNY 7 — a VRO RERIZ OV T,
EURL ECVAM Scientific Advisory Committee (ESAC) (X255 —F7Hli (E7 L E=2—) 2
FET LTS,

JaCVAM BREEIEABE B Z B2 (BUF, ZEAR) 7% DPRA OB REAEIERERT
BIEL LTORFRZUMECHONT, BIEE TICA SN TV AERE b & IZFHE L7z o
T, TOfMREWET D,

il

2. ARIEDFRHE
BOERAEMEIL. & M CIIEEA R E K. By (BJE) TIXEAuMmBUE L L Tmoi sk
FWE DD —D>TH S, OECD 23 F &L 7= Adverse Outcome Pathway (AOP) TiX, b
FWEI X D R SERRAEIEIZR D 4 DD Key event B D & STV 5 Y,
D) ALFWEE B RTBEDVAT A VEIED DT Y VU L oS
2) T F YA MBI D RIENMEISE &Y Antioxidant/electrophile response element
(ARE)-dependent pathway (Z & % &= 15551



3) BRI OTEMAL (BRI R~ — D — DR, rEDA YA N A L DREAE)
4) VU REICBIT A T o

DPRA 1Z, Eilt U7= R FEAEMED AOP (2811 5 T{bEmE L % v R BodaREE] 12
st U7=8h#) % F N 720y in chemico iRBRToH 5, M2 b in chemico D Rz REAEMERRBR 23 <
OPHE I TN D 29,

DPRA Tl KIEND X L X7 EORDVICERNRTF RTHHVATA VERXTT K

(Ac-RFAACAA-COOH) &V U EHNTF K (Ac-RFAAKAA-COOH) @ 2 FlfH %
Do ALFWEEZNENDOXTTF RERE L, OCSE, IBE 24 RE#IZHB T D REED
RTF FEEEdEkEs v~ s 77— (HPLC) THEfERET 5, TORMREEHREIZ, b
FYE OO EE 4 BeE (High, Moderate, Low, Minimal) (273383 5,

3. ABRFIEHIE S
3-1. AT DT TF RE X O R o7l
CVATA VERNT T RN VEBREEEIR (VAT A CERRT T REIR)
VAT A VEFRTF K (Ac-RFAACAA-COOH, #E/E : 90-95%) 1%, U v FEHETE IR
(pH7.5) 12 0.667 mM DIRFEIT/2 D X 9IRS E D,
UV UERXRTT NERRT =T MEEEIK (VYU ERRT T NER)
VYU ERRTTF R (Ac-RFAAKAA-COOH, ML : 90-95%) (%, WEfgT v & =17 LfE
#i (pH10.2) 12 0.667 mM DIEFEIZ/2 5 & 5 ICIRfR S5,
- B5Exf B Cinnamic Aldehyde (CAS No:104-55-2, #iifE =95%)
Cinnamic Aldehyde % . Acetonitrile |Z 100 mM D2 TR X, ZOBBERYE & [F
FRICH 7 F REEIR EIRET 5,

3-2. HiE
UTFD7 v —F v — MRV, FEliid 5,
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1. BRE & 100mM DR EE TLL T OWT I OBHRICIE S5 (BRI EEIR)
[i1K] Acetonitrile, Water, Acetonitrile : Water(1:1), Isopropanol, Acetone,
Acetone : Acetonitrile(1:1), DMSO: Acetonitrile(1:9).
DMSO: Acetonitrile(1:1)

2. WESRWVETRIREN T IN WK EIRET D

2-A. WBRWVEIRNE & ATV E AN 77 F Wi 2 10:1 TRA (0=3)
« Sample: BRI B IRIE +VATAVEA/N 7 F RERIK
+ Co-elusion Control: {% BRWVEL VAR + )/ IR FE & IR
« Reference Control: iR + Va7 &4~ 7" F RIEiK

2-BABRIEIRIR & )Y v EAN T TN IR % 50:1 TR A (n=3)
* Sample: R W EIRIE + )V VERN 7 F IR
+ Co-clusion Control: #% 5k E VAR + BERET /T METRTIE
+ Reference Control: LK+ 1V v &EHN 7 F RIEIK

3. BIRETR A 24 2IE R an —b (SR, 25+25C) 1%
4, HPLCCTOdTrd % *

5. RN 77 TN OPeakifi i 6, LLFORIZ LY
A7 FI 3 (Percent Peptide Depletion) #HH 92

Peptide Peak Area in Sample } } X100

Percent Peptide Depletion= {1_ [Mean Peptide Peak Area in Reference Controls

AT aRtE (HELE)
HELE T 7 I 0 Zorbax SB-C18 (3.5 pm, 2.1mmx100mm) %5
MEE : 30°C
UV R K : 220 nm
Pk : 0.35 mL/min
BaEitH 0 (A) 0.1% b U 7 vA4 aFEfgK
(B) 0.085% ~ VU 7/ A a7 =K VUL

i (97) A% B%
0 90 10
10 75 25
11 10 90
13 10 90
13.5 90 10

3-3. ABRRAZ DO S
1) BBRAALICIE, LT OFMAN T2 S /2T TR 6720,
CVATAVEERTFRBIRI D UERENTF RO E W T,
0.0167~0.534mM DO HIFHD 6 &I TIEMEMBROIER A2 1TV, Z OFBEREDY 099 LV
RELBRITHIT R B0,
- [ BR T d 5 Cinnamic aldehyde DFfEFIX, AT A VEH LT F R TIL 3 [EOHY K
LIZ X 2 T F R $1T 60.8%~100%C, AEHER 2T 14.9% L 0 /ha< VP UE



ARTF FTIE 3 B IR LIS KD ERTF R 3RIT 40.2%~69.0% T, FEAER AT
11.6% & W /&< RITF T b7,
cFNENDTF K& 3 FFED Reference Control (A, B, C) Z %1 5, Reference Control
A (n=3) %, Z TR HPLC ¥ A7 LA EPEDHERD T2 D H D, Reference Control B
(n=6) XTI D Reference Control DZEMEE R T D7D H D, Reference
Control C (n=3) 13f f SNIEEENR T F ROBNZHEL 2\ L 2R T 57200
H, D To D, Reference Control A DT F FREIL 0.5020.05mM & 720, 9 DD
Reference Control B35 X ONC TlI~7'F R &— 7 WD EERE 15.0% L 0 /& < 7pif
LR B 720,
2) #ERWE % & e Sample DFEHRTIX, LA FOSERMN 72 SARITIUXR B 720
* BV IR L TAT O TMEDRKIFERZIL, VAT A Y EHTF MR TIE 14.9% X
DS, VYUV ERATT R ETIE 11.6%E /S RiFhudie b7,
- 3 2 ® Reference Control C DRI 0.5010.05mM T2RIFHLIE /e H 7200,

3-4. i

BERWE OFROGHEX, JE Z & D7 F Rg# (Percent Peptide Depletion) 72>5, )
fEAHH L, LLFO DPRA S THIET L (R D) 1> TRUSEESFT 5 5, RIGHED
57T, Low, Moderate 3 X O High IZ 08 & LW E XM, No or Minimal (25730 &
WA EITRENE L FRIT 2 9, BRARIT, XTT N EPRWE O HRRNER > 7235
& (Co-elution) , ~X7'F R/ »# (Percent Peptide Depletion) DFHNRAREL 72523, &
OEHIFRIOEZZ VB, VPV ERXTTF RTORBDEHEIEL, VATA v EFXT
F ROFERNS [V AT A2 110 DBOTRET V), ISHEZSE L, THIT 5,

#£1 HETHET LV
VATAY I0BLIY Vv 1:50 O FHIET L

VAT A L DORLRE Y D DO ROTEE BS54 DPRA T
0% = O P =6.38% No or Minimal [EYES
6.38%<ID 2D YL =22.62% Low (18
22.62%<JRiA RO YIE =42.47% Moderate
42 47%<ID # D) = 100% High
VATA Y 1110 DHEDOTRET IV

VAT A DD F B D 5358 DPRA T
0% =% < 13.89% No or Minimal (=2
13.89%<JB % =23.09% Low [ 1k8
23.09%<J8/) 3 < 98.24% Moderate
98.24%< V¥RV HE =100% High
7

13
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4. fBE

AiEIEL. EURL ECVAM IZEBWT, £ 2IRT 24 WEAHWTHRITANY 77— 3 Uil
I S AU, BANREERME, Faak NP EE & OV R I AR BME 2S5 -l S T B,
4-1. kst

16 98 % W CEE fi % D P&G #E2> 5 Ricerca £k & IVMU (EURL ECVAM Offf9g =
v 8) ~OHEMBEEIZ OV TRl TN T, ZORER, B> T IS
NI A%y 70 EIUEL3 B O b L—=227"T P&G )5 Ricerca f: & IVMU ~® DPRA
DEANBERNATRE Td o7z, 72, DPRA (T8 U WRIEFNAZ LB &7, SEE ORI g
AF[RETH 0 | EUEHETFIAZE (Standard Operating Procedure: SOP) MFEAHICA/ERR ST 5
ZEmD, BESIE. A TIEILA HPLC KO OHMN 2 RA T 5 sk T/ S FhE nlFE
EBEZD,

4-2. Mg NEEE (R 3-1)

15 W8 & Tz 3 sk DFia N T o BERAEME (S) & IRREMEME (NS) o —E I, P&G
1 1 73.3%, Ricerca £t : 100%, IVMU : 86.7% Cd - 7z, ZERKILHEIT 85% TR E INTEY |
P&G thiT = DfEi% Flal- 72, P&G fhid, GHS X453 1A @ 6 WL T X CHEAMO H D53
ThHo7=23, 1B O 3IWET 2 ¥E (Benzyl Salicylate & U8 R(+)Limonene) TH-EIMEDTS 54
Ipinodolzdh, ERRIENEL TRl>7- & X2 bz, F72. Minimal, Low, Moderate, High @ 4
7T AD—EEIL P&G t : 66.7%. Ricerca £t : 100%., IVMU : 73.3% CdH > 7=,

4-3. Jux R EELME (3 3-2)

24 WE O 3 Mgk DR FI B LR RERAENE (S) L IREAEME (NS) O—FUE TiX 75%
LRV ERIEHED 80%% Flal-> 7=, 24 WEOHIZIZ4)EEE TH D Beryllium sulfate 2 OY
Nickel chloride 3 & £ THY | @BEITHETTF FEOLEHEGEAL 2 D EREEZFF
7ol N2 e n . AEOEAFEFN LB SN D7D, 2 b 2 WEZ RV TGS Ofiax H
FHHMEL 2% Th -7z, F72. 24 ¥'E T?® Minimal, Low, Moderate, High @ 4 7 7 ATl
MaEx [ FEBIMEIL 62.5% TH - 7,

5. EfEE (REXVOBRE)

FEHE & RIRRIC, 2 2 1289 24 W % I\ 7= EURL ECVAM D780 57— 3 Vil
AR A BLICBERN D LLNA DR & O—F08E R R OV R EE DGl S 41TV b,

24 ME R TORMEE I 21T > 72356, FEl 3 Ms O pMAE O R IC X 5 A

(Sensitivity) (% 70.8%. HF¥LE (Specificity) 1% 91.7%. IEMEE (Accuracy) X 77.8%CTdH -
fo, B fEORGEIL, Rk 1 (P&G) TIXEEIL 68.8%., FFRELIT 100%, EMEE
1% 79.2%. BRftE% 2 (Ricerca) TILIEEEIL 68.8%., FFHEEEIL 100%., EFEMEIX 79.2%., &
Bk 3 (IVMU) TIFREEEIL 75%., FRREIL 75%. EfEEIX 715% ThoTo, Flo, Kik
DOIEMEFEIZE L TR Th D P&G Ot Szt 2 MY LT — 2 Tid 86%., Bk



TIE 80%~89% & # G STV D,

24 WVE ORBRYE O W13 4B T % Beryllium sulfate K O8 Nickel chloride 73% £ C
B, @BREIINRXTF FEDOHAHEEZAEL I DERELZR -2V 06, KIED
I & S D7, 2B EBRS 22 MEIZ X A5 21T - 72556, FEhu 3 sz
DREFE DRI K DRI 76.2%, FFREIE 91.7%, IEMEREIL 81.8% & 7 %,

HEHHFHSN B ONLEBELZHALTELAETH, B2 THLIWNI—HOMRT 5 WE

(Dihydroeugenol, Chlorpromazine HCI, Benzylsalicylate, Benzylcinnamate, R (+) -Limonene)
DMAEVE LRI S D 23, 24D OWE O HC Dihydroeugenol & OF Limonene (37 7 /77
YHDZNEITNT T LTHMLNTEY , ARBRMMUGEHREZA S W EHR LR
ISR T 2BRR TH D Z LBt L s —KE b s,

7B ETEWT—H O RiR TlAk2ME & HE 415 Chlorpromazine HCI, Benzylsalicylate
& % Benzylcinnamate @ 3 ¥, DNk TEBE & CHIE X415 Benzyl alcohol K& Y
Methylsalicylate ® 2 /B IZDOWC, NU T — 3 UREETIEL, ZOBEBIZ OV CHIfERR
HIZZR S TRV, Ll 2L 0P THEESHIESND 3 WED cLogP OfEIEV
TNE 32U ETHY | ZOBUKMEDE SRR TOSE LI L T OAETHIEMEL 0D
— 3R L HEEE S5, — 7 T 2-Mercaptobenzothiazole (cLogP : 3.42) (BRI & hwdb
SFIEL SEBPEEHIE SN TOD M, ZHISAME DR SH BN Y ¥ 7R & @O OstE
EAETHZEICERT D EEDbND,

15



#2 {EAMEY X L9

LLNA GHS
No. Chemical Name CAS State | cLogP* | LLNA [ potency potency
category** | category
1 |Benzoquinone 106-51-4 Solid 0.96 4 extreme 1A
2 |4-Phenylenediamine 106-50-3 Solid 0.43 4 strong 1A
3 [Kathon CG (1.2% CMI) 26172-55-4 | Liquid - + extreme 1A
4 |Beryllium sulfate 7787-56-6 Solid - 3 extreme 1A
5 |Formaldehyde 50-00-0 Liquid [ -0.69 4 strong 1A
6 |Chloramine T 127-65-1 Solid - 3 strong 1A
7 |Chlorpromazine HCl1 69-09-0 Solid 4.89 4 strong 1A
8 |2-Mercaptobenzothiazole [149-30-4 Solid 3.42 4 moderate 1A
9 |Dihydroeugenol 2785-87-7 | Liquid 2.84 4 moderate 1B
10 [1-Thioglycerol 96-27-5 Liquid -0.5 4 moderate 1B
11 [Imidazolidinylurea 39236-46-9 | Solid -1.28 4 weak 1B
12 [Methylmethacrylate 80-62-6 Liquid 1.14 4 weak 1B
13 [Benzylsalicylate 118-58-1 Liquid 32 3 moderate 1B
14 [Nickel chloride 7718-54-9 Solid - - no category 1B
15 [Benzylcinnamate 103-41-3 Solid 3.89 4 weak 1B
16 |R(+)-Limonene 5989-27-5 Liquid 3.01 a4 weak 1B
17 [Glycerol 56-81-5 Liquid | -1.33 - no category NC
18 |[2.,4-Dichloronitrobenzene |611-06-3 Solid 3.06 - no category NC
19 [Benzyl alcohol 100-51-6 Liquid 1.02 - no category NC
20 [Methylsalicylate 119-36-8 Liquid 1.46 - no category NC
21 |[Isopropanol 67-63-0 Liquid 0.38 - no category NC
22 [Dimethylisophthalate 1459-93-4 Solid 2.12 - no category NC
23 [4-Aminobenzoic acid 150-13-0 Solid 0.78 - no category NC
24 |Xylene 1330-20-7 Liquid 3.01 4 weak NC

+: LLNA BBPE, - : LLNA [28, NC : GHS X534%,

* . ChemBio Draw Ultra 11.0 (Cambridge Soft) % H\THH,

## : ECETOC Technical Report #87 D73 %HIZ X %,

Direct Peptide Reactivity Assay (DPRA) , ECVAM Validation Study Report (EUROPEAN
COMMISSION, 2012) FEHL O 2 2 2tk

10



F3-1 MR SR A ©

Chemical Reference result P&G Ricerca IVMU

(GHS category) | Exp1 | Exp2 | Exp3 | Exp1 | Exp2 | Exp3| Exp1 | Exp2 | Exp3
Kathon CG (1.2% CMI) +(1A) Stys | Stys | Siys S S S S S S
Bery llium sulfate +(1A) S S S NS NS NS NS NS NS
Formaldehyde +(1A) S S S S S S S S S
Chloramine T +(1A) Stys Siys Stys | Siys | Stvs | Sivs S S S
Chlorpromazine HCI +(1A) NS NS NS NS NS NS NS NS NS
2-M ercaptobenzothiazole +(1A) Sivs | Stys | Siys S S S S S S
Benzylsalicylate +(1B) NS NS NS S S S NS NS NS
Nickel chloride +(1B) NS NS S NS NS NS S NS S
Benzy Icinnamate +(1B) NS NS NS NS NS NS S NS NS
R(+)-Limonene +(1B) S NS S S S S S S S
M ethy Isalicy late -(NO) NS NS S NS NS NS S S S
Isopropanol -(NC) NS NS NS NS NS NS NS NS NS
Dimethy lisop hthalate -(NO) NSiys | NSiys| NSiys| NS NS NS | NSiys | NSiys | NSiys
4-Aminobenzoic acid -(NC) NS NS NS NS NS NS NS NS NS
Xylene -(NC) NS NS S NS NS NS NS NS NS

+: LLNA B, - @ LLNA [21%, NC : GHS X534k,

Stys BEUWME NSpys ¢ U PV & AT F RIZT Co-elution B4 U772, VAT A U EHHT
F ROFERDHNG, HE

SEMRAENES U &RIE, NSIBERIENE 72 L & HIE

Direct Peptide Reactivity Assay (DPRA) , ECVAM Validation Study Report (EUROPEAN
COMMISSION, 2012) Gl 2 B fR gk,

11
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# 32 fax B SRR ©

Reference result
Chemical P&G Ricerca IVMU
(GHS category)

+: LLNA Bitk, - : LLNA [&1%, NC : GHS X434k,

LYS B\ M CL : Co-elution 23E U722 & 2R,

S RFEAEMED 0 L HIE, NSRRI EMEZ L &HIE

* KO AR LRI O MR N FBNET — 2 O LB HEIC LV IRESI - b D,

Direct Peptide Reactivity Assay (DPRA) , ECVAM Validation Study Report (EUROPEAN
COMMISSION, 2012) FEfk D1 % Kl HRk,

12



6.

P AT RE 72 M B D #

Gerberick & D 82 {LFMVE & FIWTZ3 M Tl, £ 4 1 RT @Y | #Ex 2 L2WE O 12 & &

YEMED T

SA[RETH D T DR

I TWA, 7272 L. LLNA T Weak sensitizer [Z0FH S

% 5 Y& (o-Hexylcinnamaldehyde, o-Amylcinnamaldehyde, Oxalic acid, Benzyl benzoate,
& Modelate sensitizer (2573415 1 #%'E  (Nonanoyl
EPEIC I TWD, Lzhi- T,

2,2,6,6-Tetramethyl-3,5-heptanedione)

chloride) IX. DPRA TiX Minimal & 720 .,

TV VDT NE T,
—E DT LANT T (i,

wiErE L HE SN D56
4-Phenylenediamine) [1E L < HiE S 41503,

NoHZ &l

N7 aNnT T o OFTRTCEMITEEZ2WE & T DRI+

TV AT A VER) UL N T DLW E 2 xtg L 5,

a2 AT S e mBE, Al AT RE R E OFLH ) AL D,

#£4 RFEWE

DAl R 7

=AY

ICHEBETOLERD

MWET

fVAf?y&
F 72 ARRERVEIT,

—J7. AN E ERAL

. ! LINA Reactivity based on . LINA Reactivity based on
Chemical Name EC3 value categoly Cys(1:10) and Chemical Name EC3 value categoly Cys(1:10) and
Lys(1:50) data Lys(1:50) data

Dipheny lcy clopropenone 0.0003] _ Extreme High Oxalic acid 15 Weak Minimal
Oxazolone 0.003 Extreme High Benzyl benzoate 17 ‘Weak M inimal
Benzoy peroxide 0.004]  Extreme High 4-Allylanisole 13 Weak Low
Kathon CG 0.008] Extreme High Lilial 19 ‘Weak Low
Bandrowski's base 0.008] Extreme High Cyclamen aldehyde 22 Weak Low
5-Chloro-2-methyI-4-isothiazolin-3-one 0.009] Extreme High Imidazolidiny | urea 24| Weak Moderate
[p-Benzoquinone 0.0099  Extreme High 5-Methyl-2,3-hexanedione 26 Weak Low
Tetrachlorosalicy lanilide 0.04 Extreme M oderate 2,2,6,6-Tetramethyl-3,5-heptanedione 27 Weak M inimal
2,4-Dinitrochlorobenzene 0.05]  Extreme High Ethy lencgly col dimethacry late 28 Weak High
Glutaraldehy de 0.1 Strong High Ethy acrylate 28 Weak High
Fluorescein isothiocy nate 0.14 Strong High Hy droxy citronellal 33 Weak Low
Phthalic anhy dride 0.16, Strong M oderate Glycerol Not calculated | Non sensitizer Minimal
Laury| gallate 0.3 Strong High Hexane Not calculated | Non sensitizer Minimal
Propy] gallate 0.32 Strong High Diethyl phthalate Not calculated | Non sensitizer Minimal
CD3 0.6] Strong High Octanoic acid Not calculated | Non sensitizer Miinimal
Trimellitic anhy dride 0.6 Strong Low 2-Hydroxypropyl methacrylate Not calculated | Non sensitizer Low
Formaldehy de 0.61 Strong M oderate 1-Butanol Not calculated | Non sensitizer M inimal
Metol 0.8] Strong High 4-Hy droxy benzoic acid Not calculated | Non sensitizer M inimal
2-Hydroxy ethy] acrylate 14| Moderate High 6-M cthy] coumarin Not Non sensitizer Minimal
Glyoxal 1.4]  Moderate High Methyl salicylate Not calculated | Non sensitizer M inimal
Vinyl pyridine 1.6]  Moderate Moderate Chlorobenzene Not calculated | Non sensitizer M inimal
2-Mercaptobenzothiazole 1.7 Moderate High Lactic acid Not calculated | Non sensitizer M inimal
Nonanoy] chloride 1.8]  Moderate M inimal 1-Bromobutane Not calculated | Non sensitizer Low
2-Methyl-2H-isothiazol-3-one 1.9]  Moderate High 2-Acetylcy clohexanone Not calculated | Non sensitizer Low
1,2-Benzisothiazolin-3-one 2.3]  Moderate High 4-M ethoxy acetop henone Not calculated | Non sensitizer M inimal
Methy1-2-nony noate 2.5  Moderate High EthyIbenzoy lacetate Not calculated | Non sensitizer M inimal
Ci Idehy d 3] Moderate High Ethy! vanillin Not calculated | Non sensitizer M inimal
Pheny lacetaldehy de 3] Moderate Moderate Isopropanol Not calculated | Non sensitizer M inimal
Benzy lideneacetone 3.7 Moderate High Propylene glycol Not calculated | Non sensitizer M inimal
2,4-Heptadienal 4| Moderate High Ifanilamid Not calculated | Non sensitizer M inimal
Squaric acid 4.3]  Moderate Moderate Isopropyl myristate Not calculated | Non sensitizer M inimal
Trans-2-hexanal 5.5  Moderate High Benzaldehy de Not calculated | Non sensitizer M inimal
Diethy| maleate 5.8] Moderate High M ethy Iparaben Not calculated | Non sensitizer M inimal
2-Pheny Ipropionaldehy de 6.3]  Moderate Moderate Nonanoic acid 21 (False +)| Non sensitizer M inimal
Perillaldehy de 8.1 Moderate Moderate Propy! paraben Not calculated | Non sensitizer M inimal
Palmitoy chloride 8.8]  Moderate Moderate Rsorcinol Not calculated | Non sensitizer M inimal
1-(4-M ethoxy pheny l) 1-penten-3-one 9.3]  Moderate Low Salicy lic acid Not calculated | Non sensitizer -
a-Hexy | d 11 Weak M inimal Sulphanilic acid Not calculated | Non sensitizer M inimal
a-Amy ci dehyde 11 Weak M inimal Vanillin Not calculated | Non sensitizer M inimal
2,3-Butanedione 11 Weak High Coumarin Not calculated | Non sensitizer M inimal
Farnesal 12] Weak Low Viny lidene dichloride Not calculated | Non sensitizer Minimal
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TH110 T TH D DI L, DPRA TIEAI 1 T E /10 BREDORE TEMEAERTHY . %
B S LLNA X0 B CTEMAETH D Z Lnn, BRIE S L THEEENE « Rt
NoFEHEEDbND,

LIALen S, KEZHEAP TOMSELE L T 5720, #RMEITD 72 < L bt
VA (Acetonitrile, Water, Acetonitrile:Water (1:1), Isopropanol, Acetone, Acetone:Acetonitrile
(1:1). DMSO:Acetonitrile (1:9) . DMSO:Acetonitrile (1:1)) (2 100mM D& CYEfiE9 2% 05
WD, o, REOREITHRBEHIINEBZZ 6N @RELZRVTEHETHH 75% Th
V. 1/4 DALEWHMBRENE L FHE S N D720, 2 ORBRIERM CRIGRIFMEORZE LS LT
FBEZDDITH L, R FRRObEWIMBIENE & 72 2 ATREMED @\ T2 DRk SR O FRIRIC
TEEPLELEZZ HND,

1) LLNA T moderate ¥ 72 1% weak D{LEY)

LLNA T weak sensitizer |Z 43 1 & L 5 5 # H ( a-Hexylcinnamaldehyde,
a-Amylcinnamaldehyde, Oxalic acid, Benzyl benzoate, 2,2,6,6-Tetramethyl-3,5-heptanedione) &
Modelate sensitizer {24730 X415 1 #& (Nonanoyl chloride) {d, DPRA “Ci Minimal & 720 |
EHEC SN D,
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AR IIMNHR 2 SR VWEMZAEFRIC 2T 28 BR TH L Z &6, JEEE
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(f5] : Dihydroeugenol } UF Limonene) 1ZfAFEME & FHM S 0D ATREMED N 8 5,
3) BRI @R

IEfERE (RREE R OVRRREE) Tk 7o &30 | KR TORIGE B L3 2 AR5 TIRERKME
DiEmWPE (B : Chlorpromazine HCI) 13&RIE L HE SN LG ENHDH, SHIZVATA
PRV VLN OT I BRSNS T DK RREFEREEAAT OMEICEHL T
ELSHIESRWATEENED B 5,

PLEDZ &6 DPRA IZ X 0 MR &I S V2356813, £ OWtESIC X0 (AR
ERB AR EEE L, M LIS MMORBIEIC L MERT D20 ERH 5,

FATNY F—3 a3 UiBRO g2 & DPRA 12 X0 Btk &Il S =35 A%, BRI
LHIMTT D Z LITRTRE L B A D0, RIEOFFREITK 90% TH Y | M ITBEIEDRE R4
CHAREMERH D Z LICOLEBETHLERD D, 728, AEIIHEEGIEE % Minimal, Low,
Moderate, High @ 4 7 7 ZAD535T 5 HIEBIRE I AL TN DA, sk M FFBLMEIE 62.5% & K
<. MABREOSEIITHE I RN EEX D,

—7J7. DPRA TN EMFBMETIZBIT WM OEE A X N ThDHH 37 H b
WEOREERISEZHRE L TEBY . {LEWEORIEMN 2 k5 ECEERAEREY 525 2
EM D FEHLO EAAHT RO OFRERE & A G DE TOFME 2 HESE T 2,
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53, BHUVEEEE CITHENSNDBEN S D, —J7, MaexEoitEix, &
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AL A O BBE A RV TESGE OKAT N 7 — a3 URBRICE T 2 BIEITR 75%
ThoHld, BYEOHKRNEGONTIGAIL. BREOFREELZBE L, M LS5 Mot
BRIFIC X 0 R L7 uiE 72 572 < . DPRA OB TR 2 2 L BlET H 2 LI1X T
AR

AT T — 3 VRBRIC Téﬁ&@# g?ﬁ%%ﬁﬁwx%@@%%ﬂ%%nk
ek, BAEMEGME &I T 2 2 ST RIRETE DS, AITAIGMEORE RN AE L DA aeMHEN H 5
ZEITHELRITIE R B0,

70k, AVEITHRE A 98E 2 Minimal, Low, Moderate, High @ 4 7 7 A |23 T 5 HiE LS
SNTWDN, MEak M FFBNEIL 62.5% &K< FEATRE ORI T S 720,

DPRA [FENEMERBE T IR DWW OEE R A X N ThHZ T H L FWED
FAROSERI L TR Y | AL FEME ORIEMEZ MW 2 ECEERFERE 52 T d,
LLNA @ 1/10 BREDORKRE CHEMAIRETH Y . B E 720N in chemico BRIETH H Z &
. ARAMEEE. Lo L, REIEHRZ K ALFRBRETH O | 15T
RERCHAEMANETEAL A2 LEE & T D AEEME . 55V EMEECSBIE, Bkt
WE 72 EIXIE L ZORMEMER R SN WATEEER H 5, Ul EOoFEEEHE X, £E
2T, FHLO BAAHTOMORFRE (LLNA, EE v N & AV 5 R ERIEERER) & HA
HOETORbZHELET 5,
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