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Abbreviations

ATCC
BCOP
CAM
CAS

COz2

CT
DMSO
DRD
ECETOC
ECHA
EDTA
EPA

EPI

EU

FBS

FL

FNR
FPR
GHS

GD
HBSS
HCE
HCl1
ICCVAM
ICE
JaCVAM
JSAAE
MDCK
MEM
MTT

NC
NICEATM

OECD
PBS
RhCE
SD

American Type Culture Collection

Bovine Corneal Opacity and Permeability

Chorioallantoic membrane

Chemical Abstracts Service

Carbon dioxide

Calcium thioglycolate

Dimethyl sulfoxide

Draize eye test Reference Database

European Centre for Ecotoxicology and Toxicology of Chemicals
European Chemicals Agency

Ethylenediaminetetraacetic acid

United States Environmental Protection Agency
Estimation Programs Interface

European Union

Fetal Bovine Serum

Fluorescein Leakage

False-negative rate

False-positive rate

Globally Harmonized System of Classification and Labelling of Chemicals
Guidance Document

Hanks' Balanced Salt Solution

Human Corneal Epithelium

Hydrochloric acid

Interagency Coordinating Committee on the Validation of Alternative Methods
Isolated Chicken Eye

Japanese Center for the Validation of Alternative Methods
Japanese Society for Alternatives to Animal Experiments
Madin-Darby Canine Kidney

Minimum Essential Media
Methylthiazolyldiphenyl-tetrazolium bromide

No Category

National Toxicology Program Interagency Center for the Evaluation of Alternative

Toxicological Methods

Organisation for Economic Co-operation and Development
Phosphate Buffered Saline

Reconstructed human Cornea-like Epithelium

Standard deviation



SIRC
SLS
SRD
STE
TG
TW80
UN

Statens Seruminstitut Rabbit Cornea
Sodium lauryl sulfate

Summary Review Document

Short Time Exposure

Test Guideline

Tween 80

United Nations



H

e
S

ou k0 =

PER DURAI AT & B F2BREE 1L D #) &

in vitro FRBRIEBRFE DIEESE & OECD miEalR A K714
IR BR A% Short Time Exposure (STE) DB
1RA M D IR A o> B 22V

AWFED B )

O STE VRIS & 5 Bzt T o0 IR S AT
RENCIT B W O 5 &

FISN=R
EPN

(EEAETES

1. STE MEFE#~T o h 2—/LCEE L7 R R

2. WA IR TNV A WITEE L CHENRE L 73RS R

3. WIEMIZ T D eI E ORS00 5

4. RN T D @I E O~ D F] M

5. EHIBEMME & O bWE > GHS NC / Irritant O Tl

BER

FHoF STE JAIC & 2 HMIEMERE Y O IR LR
REIZRIT DMET O R L RE

FREHRE S
1. AW O GHS NC / Irritant OFHIE

BER

&AM

FUE REYOIRGENERHEIZ IS 5 STE kO BN HaE & Ji i i 3
REIZRIT DRETOHE R L iRE
R R

1.
2.

BARTRS R O IR RE
TRAW % T Hit i P - B OO R RIE

s
P2

BT REE KR O

e
EBROFEH
% IR 3Ciak
N

P5
P9
P13
P17
P17

P20

P20
P25
P27
P30
P30
P43

P47

P47

P50

P51

P51

P54

P58

P60

P62

P63

P74
P83



S

1. TERDOIRAFENVERHM & B REREE Ik D) &

b b ORISR 2 ATREMED & 2 FHES RS, ARICERERER & 5 R 3,00 0 B FERF I C AR IR (2

BRFHEEE O—>ThH D, FHZ, BT RANILS AFAEZRLOTHY . I LV IRICA

L5 a oM R ICBER TIRICA 2 X 9 28 Rl IE S D, RO FERES O IRFIFEMAERIZ 5

WT, U¥FZM e in vivo Draize iRV G, ABIRBORRIE & € O Lo, M HRE

PE. FEIROIEIR, RIE, DWW & FREICE 110 S CTRMi S v C & 7= (Draize et al., 1944) , IROEEN

HELRGBIIEAOBRNNH 5720, £ LITRT LT, BHICARZER L TRHiich TE 72,



VY XORICEBRMEZRS L, BRICUTOEBE Z2H#8. 2271k

O ABERE®BE (8 0&A)

a. BE (FRK4R) : AEFEE (27—7V) OoFBHE
=ao—F v BHOEHNE
=>a7—7rOE (LK - NEOBEEEIIKE)

b. EfE (k4R ABEEE (27—4V) OEMEDL I —>DORE

@I¥ (10R)
a. A BEEB ORERAT SICHRENE (RR2R) « MEMHE & RS

@FEE (204)
a. Bl (Bk3E) : REMOMEILE
b. B (BK4R) : RIEMEORIE
c. I (BR3E) : TRIK D WAER & O FE M O MR 2 B R

DToRickyv2ar7zE8H (§1104)
ARE MEEXEE X5 HiI¥ NIEHRE XS] +#EKE [ (BR+-ZE+ 50 X2)

#1 v¥¥%M\ 7= Draize sER O FEAE B

Draize ilBRIZ L - TRHli S D HHE 278 Uiz, ABHEEITREBORE (KA 4 5) LXOmE (&R
4 7)) b TRREXEEXS] OFHRERIZ L > Tk 80 M TaHEiS L2, MTRITZOHE (k2 7)
6 ZHRE X5 OFHRE AT K-> THROK 10 s TRl S L5, FEIBIEIFER (BR300, I (k4
W) G (e 3 7)) 76 T GEAR+HIRIE+ 43 W) X2 | OFHFEAIC L - TR 20 5 TRl S 115,



% O Draize s IT R KRBIEHIN 21 A TH Y . BYPBIRICA S TZERO M Tl < BT
WELBEINTE, £, ROBEIZZOEEEZT TREEES —DDOfIELE LTl T
T, BIAIE, NS TH 21 ARITHEIE LW IRFREM: & 228035002 7 BRI CRAIZEE T 5
IRANEIEI R SRR D LIRS N D, £OMICIT, EEORI AL T, RICEMPNEAL THEEIRT S
Z & TN 5 0O b 1T C& 7= (OECD, 2002; UN, 2015) , & 52 2003 4F121% Draize
RBICEIVBEONTAaTZHONTIR~OEE L ZOEEEZ —EORETK YT 5 & ) ICEHEHE
(United Nations; UN) 73 Globally Harmonized System of Classification and Labelling of Chemicals
(GHS) #3817 L 7=, GHS TITARAEIEM: A TARIC x4 2 R 2 B G A 553 o1k (Category 1; Cat.
1) |, THRICKHT 2 RS E 2% T 21650 (Category 2; Cat. 2) | KON THRICx 7§ 2 EELRBEMICH
ARFNEMEIC & 8% B L Zav b5 (No Category; NC) | X4y LTW5, £7-, Cat.2 DXy & L
T 7 HETRAECEET 20 Z24EE2. 7 HRITHIE L2V g2 % Cat. 2A.7 HF TRIE T % 22 % Cat.

2B & LTW%, # 2(ZARENE GHS DXy 5k 2R Lz,



% % VT RBR C oA B4y I 4

Category 1 RE=1 - NE = BIEL EHTIEES
o8 FE HR TR ARE, VTR, I R AR R AE R S L « RE— L 2MBIEHIPEL) E* 5 TITE S
&t 210 B F CICEE LN

E 70,

FBIEA 2 TAR NSO S CTlERENS

INE =D
1,2, 3H B DA a7 @IEHEH
CO >3 and/or IR >1.5

Category 2A 1,2, 3H B DA a7 OIFHEH - ERROEMENIPLHCLL E*HTiIEE S
HEEIRFEE TaRownTinsamizl, - 3L 1L A EFE D Seftk A& |
218 B ETICERICEET S 1EAR2BO G HTIFED

CO >1 but <3

IR =1 but <1.5

CR >2

CC =2
Category 2B 1,2, 3H B DA a7 OFEH - ERROFEAENIPLHCLL E*HTiEE 5

e RAIEME  FaRoWwW a2 L,
7HH % ClcmaichHETS

CO =1 but <3
IR =1 but <1.5
CR =22
CC =2
No category EROWTRBEEE S 720 - ERROFEENIPCHCLL E*HTidE 5

X535t

w0 [3PEERRMCLl P td, ¥ OHARSLLI OGS, AF3tL b, 5IEH3L b, 6ICH4CL PO & SIoe O ¥ O O2/3L F#iET.
CO: Corneal opacity (F#iE#E), IR: Iritis ({T$488). CR: Conjunctivalredness (3&fEF), CC: Conjunctival chemosis (5 [EiZHE)

# 2 Draize RERDOHEH A H 7= GHS X495 ik

% GHS Xy OFHlifHEZ 7R Lz, Cat. 113, A, I, fE~ORENBIEWIM 21 HHCREAalC
B LARWGEA. 30T OBIER A CABA~OREN 4 S0l EORENHEE I, ZOREN
B S 2E AR 1 EERDL IS b b & Catl E7ed, T3 WBRME RS 1 B (24 FEREI) |
2 At (48 WFft4) . 3 Bi: (T2 WEfI#E) o TABNREONEH A 27 38 3 LA R KON MRG0 ) A
a7 N L5 LR EWT I ORERER S, T ORER 3 EET 2 ERL EICED HD L Cat. 1
LD,

Cat. 2 I3, #BRWE G- 24 KefHlth ., 48 IEfHI#L, 72 IpftE O TAIBIEEOFE) A 27 23 1 PL 1 3 Kl )

MEEARGOFH A 2723 1 LAE 1.6 Kiifi ), TREEFEIROFE A 2753 2 LAk BOY THEEEE O -2
AZaT R 2L k] DTN OEENRHR S, ZOREN 3R 2 EELL EIZ@RO B 5 & Cat. 2
L72%, E£7- Cat. 2 DN 21 HETICERICEE T 2564 2A L L, 7 H L CTICEEEET 56
2B &%,

NC i% Cat. 1 U Cat. 2 DGMHET- S RWEETH S,

8



LU, IFEOEYE#HEOR KL EU ALBERIE SIS L 2 FHEMBSICRT 2 8 RBREE 251

(Directive 2003/15/EC, 2003) . Draize it % X9 % in vitro ikBRIEDBIF I ED 51T 7= (Eskes

et al, 2005) ., B EBREILEOEIE X EU 2O R PICE L L TEBY ., KE, —Ho 7 o7 fukeh

U W T O BEFEMBAFE OB FERIZELL SN TN D, ARV T, BRI TIERW b 00,

% < OFBEMAEFED H RIS B ORI 2 B ERE IR T 5 2 L 2 AT HEEZ L TV

Do

2. in vitroRBRIERIF OET L OECD BB AT A KT A4

HRAPANE 1 X E A DSR4 L 72 i AR E D . A BRI O IREEE-PEEE IC K W BT D Z L3S

T3 (Maurer et al., 2002; McNamee et al, 2009) . = ®D7-% . Draize ik % I 2 in vitroik

BRIk L LT, 1980 46, HEERE Lo biiie 2 20715, FEEAEE 7 L2 5071k, i

HAA R E 72 I XARER 2 VW 2 051, FBIROHEIRIE (Chorioallantoic membrane; CAM) % W% k7 &

MR SN T&E 7= (Eskes et al, 2005; Scott et al, 2010) . & 3 IZIRFELIEFRER SRR VE D T2 ik BRfE &

S N DA QA



AERTE | BUERRMI 3DARE T M(RhCE) it AR - HRER B PR B

- O

FL. STE EpiOcular™, BCOP,ICE HET-CAM,

SkinEthic™ HCE CAMVA
=33 - fBfE, K= A b B, PR FHRRIZ X B - AR, BERDH T
o AR BR &4 A i AT B FF i ] 6 A T 5
- AFEHN < FRN TEZ A
AT HEEEYE D - EAEEE - EABTER BRI E O E
AT AT - AFHELS, & - FARROLISICERE @wh o rERERD

FL: Fluorescein leakage, STE: Short Time Exposure, RhCE: Reconstructed human Cornea-like Epithelium, HCE; Human Corneal Epithelium, BCOP; Bovine Corneal Opacity
and Permeability, ICE: Isolated Chicken Eye, HET-CAM; Hen's Egg Test ChorioAllantoic Membrane, CAMVA: ChorioAllantoic Membrane Vascular Assay

# 3 HRAPHMERRER O IE o L R & R

ZIVE T ST E IR MR AR E O £ 7 4 FEHORBRE L M A R LT\ 5, HEHER
A OFER IR Z VD720, AFTIULE ORBRITAREEERIC LD R ARICHEHEETH 5,
F 2R E S — B IR B AN & R R SR, TSI A EAFETH D, —FTH
BRYE % KBS D RS U i S CRABRT 2 72 00, M E ORI 75 T & 721, Reconstructed human
Cornea-like Epithelium (RhCE) ORERIIHERWE & EHRTE CX 5720, WE~ORMME 2 b7
& IRV E I FTRE Td 225, WD e W E 2 RITEME & U CRHM T 2 BBatERs @y, £7220
RhCE E7 /WIIBARICIC L DZIEAFEL 2R D2 O AFMENMEL . ®fliCh 5, AR - IRERKOFERIX
RhCE DR ORI A THA A L U TP BT RETdh 5, — T TIRBEMERAmW 2
0. MRAFIEN D2 B A FER T D fiak & BERL TV D EFTREAR R 2 ATF T E v & o Tefibig
WZRET DiRED B 5, HERIEORER S RhCE OFklR & i AN - IRER OB & RO R M Z F5-o08,
AL DS RIS EOAREINEEN T2 b 00, AHEINEZMHENT2Z L0, 8L 5 hOEmwms KT &
ncTuns,
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HERAAR ML 2 O 2 BRI CTRIFII CTH 5 — 77, Bz W CTREE T 2 7o D E OFF

T T & 22w, IMEEE A F I AT RE e lBRiE & LT BRI E = RATIR TR rI e/ ilBRiE TH 5

WEANEE TV, OB EOMHABESCZ R RINORIRIEE N SRBRIER H D, LrLRR6, Th

O OFRBRIE I IIRAIEAE DS B O W E 2 Gt & U TRl o TR 2 AR mW e WO RRENR 5, In

vitro FRERIE & IV THRANGHNE £ RFAG§ 2 BRIC A BRI O Rz 2R L T BRI E O FFIEIC G - 7o 3BR

FiEEERE R 5700, £72. B—0 in vitro i 715 T in vivo ® Draize iR 2 V425 Z L 138

EDOLZANHETH L7720, BEORBR G IELZMAE DO CGEHMEiT 2 FEMERE I TWS (McNamee

et al., 2009) ., #ED in vitro 7 ABRIED B L R EE S W - AA D ERHMEIZ X > T Draize it % 58

BERETLREDEEL 2 E I L > THRY A FEIN TV 5D (Hayashi et al, 2012; Adriaens et al,

2017a, 2017b) . AL HOMFFRIL, B IBAFHEAE (Organisation for Economic Co-operation and

Development: OECD) OFEfife¢t & L TS5 Guidance Document (GD) (2 b it#i ST\ 5

(OECD, 2017) , in vitro i BRiEO BT T\ T, BIROIMNC FiE DO R Lo TR 2 G 5, T 0,

FIREER NI 31T 2 K6 R OB BUECEEN R 31T 2 s M Bt 2% T, 58 =F I X 23l (peer

review) (2 X W RBRIEDHEBEME 2 MR T D, ZE TIZ, OECD o &M AT A4 KF 4~ (Test

Guideline: TG) (ZUX & S 7= R AP PERBR A REIE E LT, v Uit AE %2 H\ 5 Bovine Corneal

Opacity and Permeability (BCOP) £ (TG437). #iRERKZ H % Isolated Chicken Eye (ICE) ik

(TG438) . Highisk Li=A X EIRRME LR LA Madin-Darby Canine Kidney (MDCK) % F\%

Fluorescein Leakage (FL) £ (TG460) . BEE# L7 v XA MEH AR LY Statens Seruminstitut

Rabbit Cornea (SIRC) % f\»% Short Time Exposure (STE) % (TG 491) . b M AERICEELRE

11



L 7= 558 AT 7 /L& HV D Reconstructed human Cornea-like Epithelium (RhCE) 1% (TG492) 23 &%

% (OECD 2012, 2013a, 2013b, 2015a, 2015b) ., BCOP . ICE #%. STE %1%, UN GHS T, Cat. 1

KOYNC ZXopmlaezeidliiit & ST, £72, FLEIL Cat.l Xy laE7eilliziE TodH v . RhCE &

13 NC & Xy fREZRFRBRIE L STV %, 70k, BEAF OIRFIEMERER R LD 1T Cat. 2A & 2B OFHIX

L3120 T <, Cat. 2 # XAy AIHEZR In vitro i BRI 72 (F 4)

4 IRAITEMEBRIRIE 2 W TZER o X5y mlEE7: GHS

X3 FIRE72GHS
FAERE Cat. 1 Cat. 2 NC
(7 2 AR ) (Hp 25 ) AR sfa i) (X 534%)
BCOP O X O
ICE QO X O
FL O X X
STE O X O
RhCE X X O

T U AL 5 BCOP., HIRERAZ W5 ICE K ORR kA SIRC 2 Hv5 STE #1% GHS Cat.

1 EONC # X453 [RETH B, —FH THALAN MDCK %2 2 FL 51X GHS Cat. 1 DA X43[EETH

L EEART T LVEZ WS RhCE 21X GHS NC OA XA A[BETH D, Wi oikBRiED Cat. 2 X
JJ“C%WZCU\O

12



3. HRANEMEREREYE  Short Time Exposure (STE) 1£DOBZE 5t & A HAME

OECD TG @112 TG491 @ SIRC #ifid % Hghis& L TV 2 iR &i& ik D STE 1013 & %, STE ik
P OERAIZEICZSHD (KD . H—lo, EMBRITEA LEEBEOH R TH 5, BMNIRICA
STA, B Tl 1~24r, UV F T 3~4 RE T, 2D 80%LL LA HEH &4 5 (Mikkelson et al,
1973) . T2 b, IRFIEMIEMERIRICA D & FEREH CIRK m oA RMICER L, ShEa 3845 &
Bz bbb, HIC, EMEN AR EROIAED Z L TH D, IRFRENE D B 1A R O3
B4 5 (Maurer et al, 2002) , D7, RRZFHEEERCELEL O X 5 7 BRFREME S 55\ L 2

TSR 2 5 A A e m OB E O N EETH D,

& EREORBESM
o s s 50 uLAIRAEOHEHIFSE (80%HEH)
[ll e e e v b i1~245, UHYX:13~4%5

7\/ Py (Mikkelson etal.,1973)
40 @) P B RS 254 AP
AED ’

1l oM || & [RFBAE T

e s RN AR O b B T
- I DA EITREMEOHEE
- GRE (ERE) 13RS ICHA

(Maureret al., 2002)

AR (A D)

1 STE {EBRR O AR A
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ZID 2 ODFHEN D . FEEDIEA~D BFIRIN 258 L - BE iR iin 2 Hw- STE IE2BR Sz

(Takahashi et al, 2008) , STE {AIXBFTIE Y 5 /3R] & < W E 2T % OBEEERN 20, S 512,

TESk D B RS % T % 55 T OPBRME O AR 2 622 &4, 5 43 R 00 B e [E] CHIIATEMEAN R L

ROMVEITEEE LCHERFEE T D, DD, KEMEOAPEEIKR 5% Dimethyl sulfoxide

(DMSO) Z & e AR BEKIZT TRAMEMED IR TNANAA N EERLE LTINS Z LR TE S, =

D& ITHEMEE 2RI CE 5 2 L8 STEIEORETH D, IR T NAAA NPRRS BB, fh

DOIPEYVE & R TRAEME S | BRI OB RIBED LN NS W EBZ DN TH D, &b

(2. STE EDOEBEITIEMD K 5 ITHEEIEM 22 T 207z, pH OREEZE LIZsHiA/TRETH 5,

2|2 STE 50 Lz fEilg b U TR LTz, i BRE L7z SIRC MIGICERE, 5%, 0.05%# 5 E ik

SN 5, 5oy [l B &t BRI B IR & bR 25 L | PEE# Methylthiazolyldiphenyl-tetrazolium bromide

(MTT) {EIC &0 MR A2 BT 5,15 Lo Mld B A3 & 252 GHS Cat. 1 £721ZNC 2 X532,

14



[3A8R 5 #E])
W B3 II‘

‘_ A/ A

TRk REIREE%, 0.05% O FAREIE (MTTE)
BefbAila (STRC) BV - -
o © AR A \l‘ [fﬂiﬂ%ﬁz«: (%) }

- 5% DMSO*/ 4 MK
i - IRTFNFAN

* DMSO: Dimethyl sulfoxide

H = e g .
[FRIET V] Cell viability GHS* ST el
At 5% At 0.05% classification | classification

> 70% > 70% No Category Minimal  « JEHIEME

(Takahashi et al., 2008)

No PG Moderate
— HEE

< 70% <70% Category 1** Severe (Irritant)

<70% > 70%

* GHS: Globally Harmonized System of Classification and Labelling of Chemicals
**Categoryl: #EEHRAIRME (Takahashi et al, 2008; OECD TG491., 2015)

2 STE EO#EBAEL THET v

RO & THIET VAR LTz, SIRC MifaaksaE L, Wit s U CARAEK, 5%DMSO A AR
Ky IRTNAANLDONTI0EHNT 5%, 0.06%DHERWE IR ZFHEL L, 5 e ~2ET 5,
Z D% MTT BT L0 MR 2R 5, FHET T 5%, 0.05%BR E I 4 585 L 7-BROH
fEAFRND T0% % FfE & LT GHS X453 & O STE rank classification % #FAfi 3~ 2,

15



STE 413 Draize il & > Ty SN2 IRAIEM: GHS & O—Eg: 2 am < | HE ORI TRl

EOFRER BB HZE T 27200 F—3 g A5 EE L CRIFRMREFRETH DL Z L&

WEEFE AT D, GHS Cat. 1 & Cat. 2 257 Irritant XOXNC @ 2 R4 FHlicBW T, STE EIC

£ 2 THIMEE 87.2% (95/109) Td -7- (Takahashi et al, 2011) , X 52, GHS Cat. 1, Cat. 2 X

NC ? 3 X4 FHICEBWT STE 1512 L A —F3R13 73.4% (80/109) Td -7~ (Takahashi et al, 2011) .

STE EOH MBI M SO MRIT., B A ERRFF LTS (Japanese Society for

Alternatives to Animal Experiments; JSAAE) & H AREM IR EGHEE > % — (Japanese Center

for the Validation of Alternative Methods; JaCVAM) N T L7-NU F— 3 UifgeD s & THED H i

7= (Sakaguchi et al, 2011, Kojima et al, 2013) , 5 fiisx CHANBEEMEZ MR L, (LFWE 65 F% H

WX I BIME 2 MR LIz & 2 A, BIFRERMBE O, D% peer review ~HEA, 5 —FHHERT &

L CKEBYERMNFRIEMRIES )T HEE Z B2 (Interagency Coordinating Committee on the

=

Validation of Alternative Methods; ICCVAM) & d:[F CTF — ¥ fi@fr 24TV, wWAHEHZ X E L7-

(Hayashi et al., 2013; NICEATM, 2013) , Z ® peer review C. STE #%® Summary Review Document

(SRD) BERRENT-, T OHENKIZESNT OECD TORMiAE~EH, 2015 F12 TG491 & L TUL

# &7z (OECD 2015a) , STE kil A& HNHMETH Y . mEREWE GRAE > 6kPa, 25C) K&

O9EMEA 2 B < B ARIE, JTRIED & 5 72D E & HE S D NS WHE 2 - OOzt & LTEE

i D BERPEDEIEG DS @O T2 ORI T & 72V, MMM E I SV TR E O R £ 7 13 28R I

BRI DL THBRYEDOBSRNEZ > TWDAEEENR S D Z & BERMEIZ SV Tl Draize i85k Tl

MR R BB L GO T SN TWAAREM N H D Z L R R HEER SN T WD, ZDH, b0y
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B3 STE IEOBEM#EIPHA & STV D,

4. RAEWOURAITENEREAMR O 82

HR AR AR AR D B TE AN R (AL 5 % J O T Draize s{BR TIX 5y Stz GHS & o — £k

B9 5. ZAUIMLFEWE O Draize sl R I PR SCOMHE R E OB RN LV #EB S WHRER 72 T

b5, —HTERED X O 7REEW D Draize sl OfE RITEM ZFE-CIERHNC L0 SR BER N w2 &

%\, MR T B 2N RIS Bl U T BME 2R B & U CRE T D720, BRx 2L B D3 LA

TRIREWITOEER BTN T 5 Z LN ETH D, BT, Fhidm & L TTEICHRE DR

FLALA & U CTHREETER 2 & TR THR S0 EICA 2 2 MEtER e H 5. BHEMICET 5K

BEHIRAWILY ¥ > 7 — (Shampoos)X° =2 > T 4 ¥ = F— (Conditioners) @ X 9 72— #% 4 E H O

TAV—=NHDH, o, WEMERAWITEE L~T A% AV 7 Al (Hair grooming) 4 /L uo—3

32 > (Body lotion) D X 5 72—kl EE A ORI DT T —RNH D, ZE TIZ STE x5 AW-RA

DOHIRRREPERFATIC ST, Saito et al. (2015) (ZKEEVER A4 VT GHS NC/ Irritant @ FIPEZ i

FLTWD, BEROFER L LT, —8RIT 87.5% (35/40) . 1485 E=1% 50% (5/10) . fAFaMERIT 0% (0/30)

Thol, fiismé LT, Saito et al. (2015) 1% STE {ESFE AL FWE T2 T L IREWIZHOVWT

IRFEMERHE S TRE T W . AMLRBRIETH L Z L 2R LTV D,

5. AWFFEDHK

OECD TG (20U & N 7 D ARAITAPERABR & feiged 5 &0 STE dAIfif 20715 TH 5 — 75 Tl P

17



DN, S CTE 2WEEN V72t W lmliE NS 5 (Adriaens et al, 2017a) , & 2 T, KA

1% STE i &P CH 5 midE g MmE GRRJE >6kPa, 25°C) (& H L. w# ALK\ 72

MNEIToT,

STE 7£® SRD (28 £ 5 S E O ¢, BRI 4 W'E (Acetone, Ethanol, Isopropanol,

Methyl acetate) Th->7-, ZiLHOYEIL STE 15 TOEBEIIZIB W CTABSHEKDEREI TN D,

IND 4 WEIZZ OGN OB E TH O . MMEHWEIC OB T2 e nE2 b, £ 2

T, BEIIBWT, SEEMEMBEORKZ IR T NVA A NVICERES D 2 L THRME OB ENED

D o IR 25 1 (SRR TRE MRS L7z, RIS, iRV E 2 8 B ISR T S 7 EHIN 2 AT 5 7

D, WERIE OV OBRIZ L WD REF M Lic, 70, BEmEPmREMME THD Z L

WCER L, AFEEEKELIZIIRTIATAND EL LIZEMERE WK E T T Z ) — VDo EERE %

Y log Kow ZHWTRHIE L, MEMEMEOBET OS2z ELE LTz, 612, miEgmEz

STE {EDO TN & it L7z,

STE iEi1%, KL E K ONETE L P E D GHS NC % @)W E TR AEETH 5 (Sakaguchi

et al., 2011; Takahashi et al, 2011; Kojima et al, 2013) , FHEN D X 5 (ZEBOA\LFWE N HAFT DR

BN ONTHREFTRE & TG 491 IZFEfi S TR Y KEMEREMIZ W TIZZ oA AR ST

VW% (Saito et al., 2015), — 5 CHEMEAMIZOWTIIA AMESHRET STy, Bix RIBaM O

A2 FTRE THIIE, £ DREMZLTT L THET S D — i E A 2 T 72 55 0 22 VEPREEDS W] RE

5 ENTRBEND, REORZEMWRGETLZ DERRARITIT I EE RN TH L, £ T, =

FICBWT, HEMHESY A2 AW T, STE 1EI12 X W GHS NC / Irritant Ol AT RED RS L2, &6
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(2. BUEIZEWT, STE IEORRFIER L4 HE L LT, BBtk OUKIEIHR AW & MsTERE Y

% TN AR P PR UM & AT L7,

AL, PR T HEL VRS D,

Fr i

FF STE ¥AIC & 2 WD E O IR LR i

=% STE {AIC & 2 iMiaTERE Y O IRRITRIE R

HME IREMOIRRBIERFEIC R T 2D STE (LD MR & Himk [ f ik
ORI S S AYVEON T
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5% STE {AIC & 2 mdl s M E O IRRITEE R

ARFEIZBIT DIRETOH & L B

STE £ H#EFHAL D — > Th 5 miER MW E X ICCVAM TO peer review | L U {AFEMR EHW 2

ERHBMT SN TS (NICEATM, 2013) , @EFEPEME DMARRIE L 72 > 7o ZIRN PR B 1 4 7

B D ERORBRIF (SIA I ST D T & TREDMET U, IR 2t/ Nl L 72 2 & 3 RS ST,

—J7. STEETIHER SN ETORBRMEME GEXIE >6kPa, 25C) M MARIETIZA W, miEENY

BDH b Akt & 7e o 7-¥'E 1% Propan-2-one (Acetone), Ethanol, Propan-2-ol (Isopropanol), Methyl

acetate D AWETH-7-. T 5 4 WEORBRIFIORIR SN BHIT WL AFHAE K Tho -, F

oo T 4 WEIMEEEE D D FTBEEME THY . IR TNAAA NMTERT 5 2 LR S T,

ZoOZ Lt AMERAKI Y HEEMIC, RHEEMEOMEMLELE TS EL LR EZALND

RINAANVEEHEL UTHG, BIEVEYE 4 185K O i S MY E O NRRIE: 208 152 FFAf AT EED>

Bt L7,

FRE G R

p=1le

1. STE EE#~ 1 h o— L CEM L7 2B R

TG491 (Ztdi SN D STE EEHET 1 k a— /Wit -> T, S E 2306k L7-, eI 3 1R

L2 I&EIR LTz, £72, K412 STEERBMEZ R L2, 7ok, FEMIEE —EoEBROFEM 2 KT

3IZFRLHE LT,
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ABEEHE AT
R E 5% (wiw) R L |
BREL LI —98T 5

NO

5%(w/w)DMSO% & te AHAHAK T
R ES% (wiw)Z L L |
B L 3B —08%T+3

No[

IRIFNFANT
B Es% (wiw) & FRE L,
BES LI —58T 5

NO

STE {EORBRIAIIRIN B2 R L, T HBRE N A K T 5% IAIRICIRIL C& 2 iR T 5,
Vi LT3 G E BRI & U CRRB A FE T 5. IR L 22V EATE. IRIZ, 5%DMSO & &k
HLAHE K T B%IAIRICTHRL T & 2 0BT 5, 5%DMSO % & A S KICIRME L 7235813 5%DMSO
EE T ABREUKRZREEE U CRB 2 i35, APERE/KIZH 5%DMSO % & te A BRI KIZ & i
L22WEATE. S R TV A A VT B%IAKRICTHIL T X % )ik
RINFANEEEE UCTHRBRE RS 5, WTNOBETH 5% AR %

TERY,

YES
ENY S

BBRWE OB ARAEA LT 5,
BB 5% (wiw) TR L,

10f57 R L C0.5%(viv) %,

& BIZ10f% R L C0.05%(viv) & % 5,

YES

AR

BB B DERIE % 5% (wiw)DMSO % &1 AT AIEAK L T 5,
BB 5% (wiw) 2B L,

10f5 7R L C0.5%iv) %

& BIT10fEFHR L T0.05%(viv) % %4 5%,

YES

B
BRWEOUEEE I X TNVAA NV ET B,
BB 5% (wiw) 2 HELL

10f%7 R L CT0.5%(viv) %
X BIT10fFFR L T0.05%(viv) % SR8 %,

3 STE {ED BRI IR
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AT Y fi AERHE — T — X fiRAT
ElIEEE S B R
96 = LS L— h MR AEFROEH

BB E VAR RN 200 pL/ 7 = v
[

3.0 X 10%cells/mL,,

200 pL/77 =, 4HR
- 55 HRE (7 V- v FW)

1.5% 104i1§sﬁ§1L‘ a AR # B GHS X 45
200 uL/77 =/, 5HR B E IR R E

(37°C, 5%C0,)

N PBS(-) T2[=] i

- AP iRk MTTEEEH 200 pL/ 7 = v
« 5% (wiw) DMSO#%#5ie

RN 7 2 R B B
C I ERTIAAAN (37, 5%CO0,)

LLF O e %3t 0.04M HC1E AIsopropanol#@sii 200 pL/ 7 = /v

5%. 0.05% [
l 6057 HIFHE (i)

v

0 S EERIE (B % £ 570nm)

MTT : Methylthiazolyldiphenyl-tetrazolium bromide

4 STE ik BRiE

STE B 2 aikae, SBIRME, F— ¥ MATE L OR Ui, G T, FIE NI & Fi
O RHCHEE L. 103 TR Uiz & 5 T2 BRI L C 5%, 0.05% BRI ETAIR % T %, SRR ET
[LEH R TR BRI b TIRET D, Ve REZIT . MTT WAL CHHE L, 20
#% MTT HhLRIER 1T 5. BIER R 570nm TUSEE & BIGE L. TR S RII A7 % S L C IR
P& BT %,
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K BINR Lo & D ICH R MEYE 20 Fiod 5 5, GHS Cat. 213 7 WE (2A 73 5 WHE., 2B 23 2 WE) .
NC X 13 WENEIRS Tz, BIRS N EEHE Cat. 2 OWED H L 5 WWENEBRIEAK, 2WENI X
TINFANTHY, NC OWED S 4 WEPAEBEEK, OWENRI XTI NVEA NV ThH-oT-, STE ik
ITHIAAER T0% 2 I L LT THld/EfF3 >70%) % GHS NC. THild/EfF3 <70%] % Irritant &
T D, STEIEFERET 1 b 3 — L TAMABHRKDEEE L U TRIRSNIEWE D 5 6, 5%Z TR E THl
FAETFRN 91.83% D Acetone, 98.2%? Ethanol. 101.6%® Isopropanol, 92.6%¢ Methyl acetate ® 4
WYEMBRENE & 7r o T2, [RIERIZ, B%AREEIRE TR 7.8% D Ethyl acetate ® 1 ¥/E 23MAR M &

oTe, ZEOMD 15 WEIZOVTIE, e AR SRR S 7z,
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#5 STEEEMET T Fa—u (TG 491) LA IR T VA A /WICZER L CRRBR U7 I8 M E o RFAT

L TG491¢ Using mineral oil as a solvent
Substance name cAsRrN |Vaporpressure | log Ko, in vivo GHS Cell viability (% Cell viability (%
(kPa, 25°C)° (25°C)° classification® Solvent ell viability (%) |\ irritant ell viability (%) NC / Irritant
5% 0.05% 5% 0.05%

Acetone 67-64-1 3.32E+01 -0.24 (-0.24) Cat. 2A Saline 91.3 105.4 NC 9.6 101.2 Irritant
Ethanol 64-17-5 8.12E+00 -0.14 (-0.31) Cat. 2A Saline 98.2 971 NC 226 95.9 Irritant
Isopropanol 67-63-0 6.61E+00 0.28 (0.05) Cat. 2A Saline 101.6 97.6 NC 6.9 97.8 Irritant
Methyl acetate 79-20-9 7.03E+00 0.37 (0.18) Cat. 2A Saline 92.6 96.2 NC 455 96.0 Irritant
Methyl ethyl ketone 78-93-3 1.31E+01 0.26 (0.29) Cat. 2A Saline 447 100.7 Irritant 37.5 100.4 Irritant
Isobutanal 78-84-2 2.19E+01 0.74 Cat. 2B Mineral oil 6.7 94.6 Irritant 6.7 94.6 Irritant®
n-Butanal 123-72-8 1.44E+01 0.82 (0.88) Cat. 2B Mineral oil 4.5 100.5 Irritant 4.5 100.5 Irritant®
1,5-Hexadiene 592-42-7 2.86E+01 3.02 (2.87) NC Mineral oil 100.0 102.3 NC 100.0 102.3 NC®
2-Methylpentane 107-83-5 2.78E+01 3.21 NC Mineral oil 103.1 101.9 NC 103.1 101.9 NC®
3-Methylhexane 589-34-4 8.29E+00 3.71 NC Mineral oil 106.0 104.7 NC 106.0 104.7 NC®
3,3-Dimethylpentane 562-49-2 1.01E+01 3.67 NC Mineral oil 92.6 102.4 NC 92.6 102.4 NC®
Bromo-2-butane 78-76-2 8.23E+00 2.58 NC Mineral oil 101.8 100.2 NC 101.8 100.2 NC®
Dimethyl carbonate 616-38-6 7.49E+00 0.23 NC Saline 91.4 103.4 NC 491 106.8 Irritant
Ethyl acetate 141-78-6 1.31E+01 0.86 (0.73) NC Saline 7.8 109.6 Irritant 97.4 102.3 NC
Furan 110-00-9 7.95E+01 1.36 (1.34) NC Mineral oil 116.3 104.4 NC 116.3 104.4 NC®
Isopropyl bromide 75-26-3 2.85E+01 2.08 (2.14) NC Mineral oil 105.6 1094 NC 105.6 109.4 NC®
Methanol 67-56-1 1.58E+01 -0.63 (-0.77) NC Saline 102.9 104.0 NC 70.1 106.6 NC
Methylal 109-87-5 5.49E+01 -0.19 (0) NC Saline 105.8 105.6 NC 102.6 103.8 NC
Methyl cyclopentane 96-37-7 1.78E+01 3.1(3.37) NC Mineral oil 102.2 104.4 NC 102.2 104.4 NC®
n-Hexane 110-54-3 2.00E+01 3.29 (3.9) NC Mineral oil 112.0 106.4 NC 112.0 106.4 NC®

NC: No Category

a: ZREJEIXEPI suitel L v FHH &7,

b:log K,, IZEPIsuitelz X W HEHi Sz, 72T PlIfEZR L, fHIRICIEBRE STV 2 ZllfEZ = LT,

c: GHSIX/31Z1XSTE SRD & DRDIZftd S 7= X ofE R & A=,

d: TGA9IZHE» TRBRITFENE S vie, MIRAEFRT0O% MM E LT MiaLEfFE >70%] #GHSNC, THlaAGFE <70%) Zlritant& 55358 L7,
e: TGA91 /e » THBEIZ I R T A A WS BRIR S VA 13 TG491 TORERFE R A Fdk & vz,
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2. WA S R T NAA ITEE L CEhE L 7= ks R

EFERMME 20 FRICOWT, B A S R T NVA A NA~EES L 2 & CHRBNGME 2 188 151 FE T RE )

AL, STE T 1 b a—/UBT 2 4 S OB E ORI 2 BIEICFHMECTE 72 &) . £0

ket T & - 72 Acetone, Ethanol, Isopropanol. Methyl acetate ? 5%Z= e & COMI/EFRITZN

Fi. 91.8%. 98.2%. 101.6%. 92.6% ToHo>7-DIZxF L. I RTI NI A NEZEE L L THW-EE13%

NEN., 9.6%. 22.6%. 6.9%. 45.5%& 72V . W IEIZ Irritant & U Cath St 7-, 7=, STE EE%ES

0 kb a—LZBWTNC & L ClEIEICFHE & 7172 Dimethyl carbonate [JVA#E A X R T VA A L~ H S

% Z & T Irritant & G S AU, (ABEMEDORE R & 72572, Dimethyl carbonate 7 5% F& i & T OHMIfNA

FRITIAI AR K E AV EBRIC 91.4% TH o 72DIEKT L, S 374 A ZANTEBIC 49.1% L

KT U7z, KT STE %7 1 b 22— 2B\ C Trritant & 7P S 4L, (A5 TH - 72 Ethyl acetate

TR S R T NAANA~EETHZ L THliEIZ NC L =17z, Ethyl acetate @ 5%Z&i&RE TD

PR AEAE RIS AP B E K 2 W TZBRIC 7.8%, S R T NVAANERHWTZERIZ 97.4% & FR L=, *

DAz, Methanol ITIEE A X X TNV A A NVA~EELTEH GHS RVIEDL L2 o 7203, IR I 32T

NEANVERNTESGED 5%ZEBIEE COMEAERFZIT STE EEETr ha— itk TELNE

102.9%7>5 STE £ GHS NC / Irritant O X4 OBEFHETH S 70.1% F TR T L7,

UEDZ b, B2 IRTNVAA MATER L TRER LR R, @ % Riark 72 < Gl T

&7-, STE {EEHET 1 b 22— LTkl L7- 20 BB O SR YEWE O FHIMEIL, —BeE 75.0% (15/20)

AETEER 7.7% (1/13), BRaMER 57.1% /7) Thotl-. —F. BWIEEZ I RTINL A A NVICEER L TR L

TR, —BeR, AR, BEEERIT TR 95.0% (19/20) | 7.7% (1/13) | 0% (0/7) & (AR ESRLL
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SAO TR E L (K5),

STE
TG491 -
Irritant NC
in vivo | Irritant 3 4
GHS NC 1 12
Using mineral oil STE
as a solvent Irritant NC
in vivo Irritant 7 0
GHS NC 1 12

"FPR": False-positive rate "FNR": False-negative rate

5 STEEFEWET v k3 — VR OVEEEZ I R T VA A NVA~ZEH LT 715 T O @i TS E o F v

31 20 FEO SHEREME A2 O CPRIPEIZEHE S L7z, FHRFIEIZOW T, om0 EROFEM 6 25
L7z, WTFhoERS in vivo GHS X757 & STE £ T 65472 GHS NC & Irritant @ 2 X453 O—FH#E)
et & iz, THIMEIZ 2R (Accuracy) . AR (False positive rate) . fAf24% (False negative
rate) . & (Sensitivity) . FFEE (Specificity) 23aFfi S 417z, 3% STE EE# 7 1 b 2— /L CqF
i SN SN E O TRETH D, FTRITBEEE LTI X T4 A V& AV TRl S A7z s s %

WEOTRNETH D,
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Accuracy
FPR
FNR

Sensitivity

Specificity

Accuracy
FPR
FNR

Sensitivity

Specificity

75.0% (15/20)
7.7% ( 1113)
57.1% ( 4/ 7)
42.9% ( 3/ 7)
92.3% (12/13)

95.0% (19/20)
7.7% ( 113)
0.0% ( 0/ 7)

100.0% ( 7/ 7)

92.3% (12/13)



3. WHERIZ I T 2 I E DS 0O

MM E DI 2 I X TNVAANNELTH 2 L THIEEMERSFHITE 2 Z LW 6N E R0 T,

EHEIEMEE DAY L 2R D BRI DO—D2 & LT, HiRTOMMPLRTEICL &7 ) KW EORIZ LD

BORNE SNTc, THERGET 5700, ABEHEKLE IR TNAVAA N LR L LIZROmEREYE

DFEFE 2 L LT,

9. BFRMEZMWTEERDEZNE L, BEREREZFEN L, WIEORE LR~ mERE Y E T

STE VEEHET 1 k2 — L TR A BB K N8R & 472 Acetone, Ethanol, Isopropanol, Methyl

acetate, Dimethyl carbonate. Ethyl acetate, Butan-2-one (Methyl ethyl ketone) . Dimethoxymethane

(Methylal) . Methanol TH 5, Zivh 9 WEITEBEMETH Y, AR T IRxT AL

BRI T D, TNENEREEE LT LR 9RO FEME O 5% ERR =R L, ZhE A7)

2 —FICAN TERZL) S HFEE2FH Ul SR BRI b B8 £ TORFHZ 58 L T 0.5,

10, 15, 30, 60, 120 pE O TOEREZRE L, WO HL DR & OZEN LK BB E O &

MOEREREFH L (X6) .

ZDORER, AFEEKEVEEE & U256 ORI E O3 IZ X 5 %13 Methylal > Ethyl acetate >

Methyl acetate > Dimethyl carbonate > Methyl ethyl ketone > Acetone > Isopropanol > Ethanol >

Methanol DIETE Mo, 5% T AAA VAR E LA TORBYE DI X 5 Ri2

Methanol > Ethanol > Acetone > Methylal > Methyl ethyl ketone > Isopropanol > Methyl acetate >

Dimethyl carbonate > Ethyl acetate DNETE 2> 7-, F-WTHOHBRWE LERITTH L OD, HIE

KT TR RN 1% %2 5 Z &1372 7> > 7-, Dimethyl carbonate, Ethyl acetate, Methyl acetate.
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Methylal D#FEIZ & DIFRIE, WEIC AR EEKZ W@ oo, SIS 13 A

Kz W2 BR OGRS TR TR 5 2 & TIREEMET L, HRFEME 2 i/ Nl L T &)

PR AET 2¥E & L CTiE Dimethyl carbonate & U8 Methyl acetate 72382 Z & 3y o7, — 7.

Acetone, Ethanol, Isopropanol } " Methanol OEFIZ L 2D RITIEEIZ I 2T VA A NV E2 HW T2

Fh3E <. Ethyl acetate ORI TREU A BHEKE W= AREWE OO, MlaEFRITEI A

AR Z AW ERELS . ZOMEITITAE LR o7z, 723, Methylal ORI ITEBEIC AP

KERNTZTRENS DD WO A T b BRI TR A RICEDNRD 5§ Methyl ethyl

ketone |FIRBEH THIFEIZ K DD RITEDRD bR T,
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Volatilization ratio (%)

0.0

-1.0

0.0

Acetone
T T r r 0.0
- 05
-1.0
30 60 90 120
Methanol
+ — 0.0
\\\
- 05
\‘.\
e
-1.0

Dimethyl carbonate Ethanol

-“---L T T T 00 ~ k. 2 T L} X OO

_____________________ - x‘ -+

%
+.
~\}“‘.‘

05 SN 05

3
-1.0 -1.0

30 60 90 120

Methyl acetate Methylal
T T T T 0.0 T T T ~ 0.0
-0.5 -0.5
\ \
-1.0 -1.0

30 60 90 120

X 6

0 30 60 90 120

Time (min)

Ethyl acetate

‘‘ ————

30 60 90 120

Methyl ethyl ketone

e

30 60 90 120

AEFRAH K & S R T LA A A O B ERR M ORI %

Isopropanol
0.0 T T T T

S —

0 30 60 90 120

— insaline
---- in mineral oil

BT K2 O TR O o OFE I /) BB A HC K E R M E OIS BB DI R E I Uiz, #iIER DR E L TESREZ R LTS, A
VHIE L7z~ L, 0. 5, 10, 15, 30, 60, 120 /M THIE L7z, 1 #BRWE O 1 KBS 248D RIL 3 SOREEOEH N BHEE Sz (n=3), EfE
AR PR AR K T O EHER MY E ORI E A R L, ST S R T A A VT O EESR Y E ORI AR LTV B,

29



4. WHERENCI T D m R E O~ DB EN:

EHEEARKE IRTNATA VOB D 2 L0, SHBEYMEIZ OV T BB FHIR ST A

— A =TKEA T B ) —NDIBURE T S log Kow (T KV MfAFEIE~ DB Z EE LT,

5 I\ E B E OWE LR R T A — & — D log Kow 70k L7z, ARE Tl log Kow & AR

KEIRXRTNANFANSDOGEDOZELZIZH N, log Kw OEITKEEREERET (United States

Environmental Protection Agency; EPA) (2 £ % Estimation Programs Interface (EPI) Suite™ v4.11

ZRAWTHEM L7 (EPA, 2012) . #55:& LT, Methanol & Methylal % F& < @MW E I XARETH

> 72 T2 4 W'E. Acetone (32 C log Kow —0.24) | Ethanol GEHIf T log Kow —0.31) . Isopropanol

(FZWE T log Kow 0.05) . Methyl acetate (SZHIfE T log Kow 0.18) LV & log Kow D32 72, ZHLIXA

FEVEME 4 FOK~OBFVEIMOSHBEEDED TN IV @I L 2R LTS, —77, HREEES

IR IR S 72 O 1T log Kow 73 0.18 775 —0.31 O L VRS . ZKA~DBFFMED @V & Pl S

1% Methanol, Methylal IZZ N ENFERET—0.77, 0 Th-o7,

5. EEBEMEWE % & O T-bFE > GHS NC / Irritant O THIME

RPN CTh o TS E TR 2 IR TNVFANNEET 52 L TREERFHETE 2 2

EWHOMME TR 0T, I T, IRTINAA VTR L@ B E O R 250 T, STE EOTH

PEIZOW TR L2, MEHZIE, peer review DFRICH WS Lo (b FW'E % STE SRD 72 L3R L, #Hii-

\Z GHS X4312351F %5 NC / Irritant 23A# R EZ A TT —F _X—ALF AT o T2, BT

BlX. in vitro i BRiED T HMIWEZ T 2 BRIZ Draize stBR ORIV CTEARECH IR E TIXH D& 2
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7RVVE T, K0 EUNC GHS X5y S HEREME A3 INEL 41TV 5 Draize eye test Reference Database

(DRD) #&M L Ci#$k L7~ (Adriaens et al, 2014; Barroso et al., 2017) . FHIMEOKENL, FHELD

FHMIZIBWTEIETSH S GHS NC / Irritant @ 2 X455 % W2,

B L7k 'E 239 I, RO S G Al 16 W8 M Ok 4 72 Organic function group % 1 ¢0i%

K223 WE TV .GHS K/ 2EIZ 56 515 1E. Cat. 128 19.2% (46/239) . Cat. 2 73 16.3% (39/239)

NC 73 64.4% (154/239) T -7-, DRD NOHELEMEILFE 375 FAUGHK =41, GHS K& 5D 5

51T Cat. 128 17.9% (67/375) . Cat. 2 28 14.1% (53/375) . NC 7’ 68.0% (255/375) Toh -7, 72

bbb, RETOHEBRWET — 4%ty MIBIT5H GHS K OFIGILDRD L HA_TIZER%E TH -7, &

ML, BWEE IR T NAA TERE L CER LR R 2md L GR6) . 7edb, 239ME

115 W D 4-tert-Butylbenzene-1,2-diol (4-tert-Butylcatechol) (85% in methanol) . Phenylmethanol

(Benzyl alcohol) .

(1E)-2-[6-[[amino-[(£)-[amino-(4-chloroanilino)methylidenelaminolmethylidenelaminolhexyl]-1-[ami

no-(4-chloroanilino)methylidenelguanidine;(2R,3S,4 R,5K)-2,3,4,5,6-pentahydroxyhexanoic acid

(Chlorhexidine  gluconate) (20% in aqueous solution) .  3-Chloropropionitrile .

(RS)-3-Allyl-2-methyl-4-oxocyclopent-2-enyl(1.R,3 R)-2,2-dimethyl-3-(2-methylprop-1-enyl)cyclopropa

necarboxylate (S-Bioallethrin) . 1-Nitropropane . 2-Ethylhexyl 4-(dimethylamino)benzoate

(2-Ethylhexyl pdimethylamino benzoate) (10% in aqueous solution) . (3-Phenoxyphenyl)methanol

(3-Phenoxy benzyl alcohol) . Phenylmethanol (Benzyl alcohol) (1% in aqueous solution) . Propan-2-yl

tetradecanoate (Isopropyl myristate) (10% in aqueous solution) . 1-Isocyanatooctadecane
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(Octadecyl isocyanate) . 1,1,1,2,2,3,3,4,4,5,5,6,6,6-Tetradecafluorohexane (Perfluoro-n-hexane) .

4-Methylsulfanylbenzaldehyde (pMethyl thiobenzaldehyde) N

(2-4-Hydroxypent-3-en-2-one;vanadium (Triethanolamine orthovanadate) (30% in aqueous solution)

K Y (2)-4-Hydroxypent-3-en-2-one;vanadium (Triethanolamine orthovanadate) (3% in aqueous

solution) % STE JEDFEENC TS, FHICE RN o7z, 20O 15 WEIZHOWT, bl L 7o (b s iERY

a2 R R o7z,

TiE. 36 ORERIZESW = THIPEZ R L TUWW5, No prediction can be made & OF Cat. 1 DfER

I Irritant & U CEHE L7-, — B3R (AR (AREMRITZ N1 86.6% (194/224) . 18.8% (27/144)

38% (3/80) TH »7-, A TH o 7= ¥ E L 26Dichlorobenzoyl chloride . Ethyl

(E)-3-ethoxyprop-2-enoate (Ethyl trans-3-ethoxyacrylate) X% (* Toluene ® 3 ME CTH-7-, ZiLH 3

WEOBRBIIETIRINAANLTHY, 3WHE L b GHS Cat.2 (Z3%4 L7z, GHS Cat.1 O MEME

Tiepodz, ek, b 3 MHEIZHE T LA ERRIT LT o 7o, B TH > 72 EIX

2-Methylidenepentanedinitrile (2,4-Dicyano-1-butene) . Pentane-2,4-dione (2,4-Pentanedione) .

2-Ethylhexanoyl chloride . 2-Methoxy-3,4-dihydro-2H-pyran (2-Methoxy-3,4-dihydropyran) .

Disodium;2',4',5', 7'-tetrabromo-4,5,6,7-tetrachloro-3-oxospiro[2-benzofuran-1,9'-xanthene]-3',6'-diola

te (Acid Red 92) (1% in aqueous solution) . 1-Hexadecylpyridinium chloride (Cetyl pyridinium

chloride) (0.1% in aqueous solution) . Cyclohexanone. Dimethyl carbonate., Ethyl 3-oxobutanoate

(Ethyl acetoacetate) . 3-Chloropropyl(trimethoxy)silane (gamma-Chloropropyltrimethoxy silane) .

Tris(2-chloroethyl) phosphate (Genomoll P) . Oxiran-2-ylmethanol (Glycediol) . Oxiran-2-ylmethyl
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2-methylprop-2-enoate (Glycidyl methacrylate) . 3,5,5-Trimethylhexanal (Isononylaldehyde) .

2-Hydroxypropanoic acid (Lactic acid) (10% in aqueous solution) . 3-Methoxybenzaldehyde

(m-Methoxthybenzaldehyde) . Polyethylene glycol monolaurate . Poly(oxy-1,2-ethanediyl),

alpha-Phenyl-omega-hydroxy-, styrenated (Polyoxyethylene(13) (mono-, di-, tri-)styrenated phenyl

ether) . Potassium;(2)-octadec-9-enoate (Potassium oleate) (16% in aqueous solution) .

1-[  [2-(2,4-Dichlorophenyl)-4-propyl-1,3-dioxolan-2-yllmethyl]-1,2,4-triazole ~ (Propiconazole) .

Sodium;dodecyl sulfate (Sodium lauryl sulphate) (3% in aqueous solution) . Sodium;dodecyl sulfate

(Sodium lauryl sulphate) (1% in aqueous solution) . Sodium;dodecoxyethyl sulfate (Sodium

polyoxyethylene laurylether sulphate) (27% in aqueous solution) . Dodecanoic acid

[2-[(2R,3 R 4.9-3,4-dihydroxy-2-tetrahydrofuranyl]-2-hydroxyethyl] ester (Sorbitan monolaurate) .

2,2,2-Trichloroacetic acid (Trichloroacetic acid) (3% In  aqueous solution) .

2-[4-(2,4,4-Trimethylpentan-2-yl)phenoxylethanol (Triton X-100) (1% in aqueous solution) K& O

Ethenyl(trimethoxy)silane (Vinyl trimethoxy silane) ® 27 W& Th -7z, T D 27T WEIZSW T 1 3@

DALEREER R R 2o T,
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., TG491 + Using mineral oil as a solvent for HVS
Vapor pressure in vivo GHS I
Substance name CAS RN omra e . b Cell viability (%) GHS
(kPa, 25°C) classification Solvent 5% 0.05% classification
1-Chloroctan-8-ol 23144-52-7 4.15E-04 Cat. 1 Mineral oil 4.1 102.9 No pred
1-Dodecanaminium, N- (2-hydroxy-3-sulfopropyl)-N,N- 13197-76-7 1.16E-21 Cat. 1 Saline 0.0 90.7 No pred
dimethyl-, inner salt (30% in aqueous solution)
2-Hydroxy isobutyric acid ethyl ester 80-55-7 1.80E-01 Cat. 1 Saline 6.4 102.4 No pred
2-Methylbutyric acid 116-53-0 1.49E-01 Cat. 1 Mineral oil 4.7 1004 No pred
2-Naphthalenesulfonic acid,6-hydroxy-,monosodium salt,
polymer with formaldehyde and :
hydroxymethylbenzenesulfonic aid monosodium salt (24% in 85255-76-1 n.d Cat. 1 Saline 0.1 9.6 No pred
aqueous solution)
(3-Aminopropyl)triethoxy silane 919-30-2 9.79E-03 Cat. 1 Saline 1.6 97.5 No pred
4-tert- Butylcatechol (85% in methanol) 98-29-3 n.c. Cat. 1 N/A - - -
Acetic acid (10% in aqueous solution) 64-19-7 n.c. Cat. 1 Saline 39.3 99.9 No pred
Benzalkonium chloride 63449-41-2 2.51E-12 Cat. 1 Saline 21 3.1 Cat. 1
Benzalkonium chloride (10% in aqueous solution) 63449-41-2 n.c. Cat. 1 Saline 6.5 48.3 Cat. 1
Benzalkonium chloride (5% in agueous solution) 63449-41-2 n.c. Cat. 1 Saline 8.9 80.7 No pred
Benzethonium chloride (10% in aqueous solution) 121-54-0 n.c. Cat. 1 Saline 6.2 58.3 Cat. 1
Ben.zene, 1,1 -oxyb!s-, tetrapropylen.e derivs., sulfonated, 119345-04-9 N Cat. 1 Saline 00 519 Cat. 1
sodium salts (48% in aqueous solution)
Benzyl alcohol 100-51-6 7.14E-03 Cat. 1 N/A - - -
bis-(3-Aminopropyl)-tetramethyldisiloxane 2469-55-8 3.39E-04 Cat. 1 Mineral oil 31.0 18.7 Cat. 1
Butanol 71-36-3 1.04E+00 Cat. 1 Saline 8.4 90.9 No pred
Butyl cellosolve 111-76-2 6.33E-02 Cat. 1 Saline 5.6 106.9 No pred
— . o
SB(:KIir;ip))hthalenesulfonlc acid sodium salt (34% in aqueous 25638-17-9 N Cat. 1 Saline 0.0 86.7 No pred
Cetyl pyridinium bromide (10% in aqueous solution) 140-72-7 n.c. Cat. 1 Saline 2.5 60.7 Cat. 1
Cetyl pyridinium bromide (6% in aqueous solution) 140-72-7 n.c. Cat. 1 Saline 4.1 80.9 No pred
Cetyl pyridinium chloride (10% in aqueous solution) 6004-24-6 n.c. Cat. 1 Saline 14 65.7 Cat. 1
; . . o

gcjtyt'i:r']r)"ethy' ammonium bromide (10% in aqueous 57-09-0 n.c. Cat. 1 Saline 25 69.0 Cat. 1
Cyclohexanol 108-93-0 8.66E-02 Cat. 1 Mineral oil 14 104.5 No pred
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Di(2-ethylhexyl)sodium sulphosuccinate (10% in aqueous

. 577-11-7 n.c. Cat. 1 Saline 9.6 934 No pred
solution)
Diethylethanolamine 100-37-8 8.63E-02 Cat. 1 Saline 0.2 91.5 No pred
Diethylethanolamine (50% in aqueous solution) 100-37-8 n.c. Cat. 1 Saline 1.0 95.2 No pred
Diethylethanolamine (25% in aqueous solution) 100-37-8 n.c. Cat. 1 Saline 0.8 991 No pred
Distearyl dimethylammonium chloride 107-64-2 2.55E-15 Cat. 1 Saline 57.6 101.7 No pred
Domiphen bromide (10% in aqueous solution) 538-71-6 n.c. Cat. 1 Saline 5.2 51.6 Cat. 1
(Ethylenediamine propyl)trimethoxysilane 1760-24-3 4.68E-04 Cat. 1 Mineral oil 11.6 101.1 No pred
Ethylhexyl acid phosphate ester 12645-31-7 7.11E-08 Cat. 1 Mineral oil 2.7 451 Cat. 1
Hydroxyethyl acrylate 818-61-1 1.69E-02 Cat. 1 Saline 59.2 92.8 No pred
Isobutyl alcohol 78-83-1 1.78E+00 Cat. 1 Saline 6.1 98.3 No pred
Lactic acid 50-21-5 3.81E-03 Cat. 1 Saline 44 87.3 No pred
Lauric acid 143-07-7 1.88E-04 Cat. 1 Mineral oil 9.7 92.6 No pred
Lauryldimethylamine oxide (35% in aqueous solution) 1643-20-5 1.68E-15 Cat. 1 Saline 0.0 1.1 Cat. 1
Methoxyethyl acrylate 3121-61-7 5.98E-01 Cat. 1 Saline 0.1 1011 No pred
n- Octylamine 111-86-4 1.31E-01 Cat. 1 Mineral oil 2.9 69.0 Cat. 1
:t%'gfxyethy'e”e(1 0) polyoxypropylene(1.5) lauryl-myristyl | gq/39.51.9 3.31E-03 Cat. 1 Saline 0.0 1.8 Cat. 1
Potassium laurate 10124-65-9 0.00E+00 Cat. 1 Saline 0.8 1.7 Cat. 1
Sodium lauryl sulfate (15% in aqueous solution) 151-21-3 n.c. Cat. 1 Saline 0.1 65.7 Cat. 1
Sodium polyo>.<yethylene(3) lauryl ether sulfate (25.5% in 9004-82-4 2 27E-13 Cat. 1 Saline 0.0 50.9 Cat. 1
aqueous solution)

: . . o

S;T;%Lt)rlmethylammon|um chloride (10% in aqueous 112-03-8 ne. Cat 1 Saline 39 80.7 No pred
Tetraethylene glycol diacrylate 17831-71-9 4.11E-05 Cat. 1 Saline 31.7 1091 No pred
Tnethgnolamlne polyo>.(yethylene(3.0) lauryl ether sulfate 27028-82-6 2 50E-10 Cat. 1 Saline 00 38.3 Cat. 1
(40% in agueous solution)
Triton X-100 9002-93-1 9.32E-01 Cat. 1 Saline 0.0 0.7 Cat. 1
1-Octanol 111-87-5 1.32E-02 Cat. 2A Mineral oil 0.0 96.8 No pred
2,6-Dichlorobenzoyl chloride 4659-45-4 1.18E-03 Cat. 2A Mineral oil 71.0 100.1 NC
2-Benzyloxyethanol 622-08-2 2.94E-04 Cat. 2A Saline 2.0 101.3 No pred
2-Ethyl-1-hexanol 104-76-7 2.46E-02 Cat. 2A Mineral oil 44.0 934 No pred
Acetone® 67-64-1 3.32E+01 Cat. 2A Mineral oil 9.6 101.2 No pred
Cetyl pyridinium bromide (1% in agueous solution) 140-72-7 n.c. Cat. 2A Saline 7.3 92.0 No pred
Chlorhexidine gluconate (20% in agqueous solution) 18472-51-0 n.c. Cat. 2A N/A - - -
Cyclopentanol 96-41-3 3.07E-01 Cat. 2A Saline 7.2 1054 No pred
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Deoxycholic acid Na salt (10% in aqueous solution) 302-95-4 n.c. Cat. 2A Saline 0.9 101.6 No pred
Ethanol® 64-17-5 8.12E+00 Cat. 2A Mineral oil 22.6 95.9 No pred
Ethyl trans-3-ethoxyacrylate 5941-55-9 n.d. Cat. 2A Mineral oil 76.3 98.0 NC
Furfural 98-01-1 3.09E-01 Cat. 2A Saline 5.7 99.8 No pred
gamma-Butyrolactone 96-48-0 3.94E-02 Cat. 2A Saline 43.1 99.5 No pred
Isopropanol® 67-63-0 6.61E+00 Cat. 2A Mineral oil 6.9 97.8 No pred
Lauryl sulphobetaine (10% in agueous solution) 14933-08-5 n.c. Cat. 2A Saline 0.8 103.2 No pred
Methy! acetate® 79-20-9 7.03E+00 Cat. 2A Mineral oil 45.5 96.0 No pred
Methyl cyanoacetate 105-34-0 4.69E-02 Cat. 2A Saline 39.2 98.8 No pred
Methy! ethyl ketone® 78-93-3 1.31E+01 Cat. 2A Mineral oil 37.5 100.4 No pred
Naphthalenesulfonic aC|d., butyl-, polymer with formaldehyde 188070-49-7 nd. Cat 2A Saline 00 82.4 Nojpred
and 2-naphthalenesulfonic acid, sodium salt

n-Hexanol 111-27-3 1.17E-01 Cat. 2A Mineral oil 0.0 98.3 No pred
Polyoxyethylene(20) hydrogenated tallow amine 61790-82-7 9.16E-15 >Cat. 2A Saline 0.0 0.5 Cat. 1
Polyoxyethylene(23) lauryl ether 9002-92-0 2.03E-13 Cat. 2A Saline 27.5 101.6 No pred
Propasol Solvent P 1569-01-3 1.80E-01 Cat. 2A Saline 10.6 102.1 No pred
Sodium hydroxide (1% in aqueous solution) 1310-73-2 n.c. Cat. 2A Saline 0.0 97.6 No pred
Sodium lauryl sulfate 151-21-3 2.40E-13 >Cat. 2A Saline 0.3 0.0 Cat. 1
Triton X-100 (5% in agueous solution) 9002-93-1 n.c. Cat. 2A Saline 1.8 105.2 No pred
2-Methyl-1-pentanol 105-30-6 1.91E-01 Cat. 2B Mineral oil 1.8 101.6 No pred
2-Pseudoionone 141-10-6 2.56E-03 Cat. 2B Mineral oil 67.8 100.7 No pred
3-Chloropropionitrile 542-76-7 2.00E+00 Cat. 2B N/A - - -
Butyl Dipropasol Solvent 29911-27-1 4.74E-03 Cat. 2B Saline 0.5 100.0 No pred
Diethyl toluamide 134-62-3 4.42E-01 Cat. 2B Mineral oil 8.0 95.9 No pred
Ethyl-2-methyl acetoacetate 609-14-3 9.15E-02 Cat. 2B Mineral oil 1.7 99.4 No pred
Glycolic acid (10% in aqueous solution) 79-14-1 n.c. Cat. 2B Saline 4.6 100.5 No pred
Isobutanal® 78-84-2 2.19E+01 Cat. 2B Mineral oil 6.7 94.6 No pred
Isopropy! acetoacetate 542-08-5 9.61E-02 Cat. 2B Mineral oil 56.2 99.0 No pred
Monoethanolamine (10% in aqueous solution) 141-43-5 n.c. Cat. 2B Saline 1.3 98.5 No pred
n-Butanal® 123-72-8 1.44E+01 Cat. 2B Mineral oil 4.5 100.5 No pred
S-Bioallethrin 28434-00-6 4.70E-06 Cat. 2B N/A - - -
Toluene 108-88-3 3.16E+00 >Cat. 2B Mineral oil 101.3 99.5 NC
1,2,3-Trichloropropane 96-18-4 3.86E-01 NC Mineral oil 101.1 102.7 NC
1,2,4-Trimethylbenzene 95-63-6 2.15E-01 NC Mineral oil 95.8 101.2 NC
1,2,6-Hexanetriol 106-69-4 1.06E-05 NC Saline 110.2 103.3 NC
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1,3-Dibromopropane 109-64-8 3.15E-01 NC Mineral oil 97.9 95.6 NC
1,3-Di-iso-propyl benzene 99-62-7 4.10E-02 NC Mineral oil 97.3 93.6 NC
1,4-Dibromobutane 110-52-1 7.96E-02 NC Mineral oil 95.6 106.3 NC
1,5-Dibromopentane 111-24-0 2.35E-02 NC Mineral oil 98.0 103.2 NC
1,5-Hexadiene® 592-42-7 2.86E+01 NC Mineral oil 100.0 102.3 NC
1,6-Dibromohexane 629-03-8 7.39E-03 NC Mineral oil 97.1 103.7 NC
1,9-Decadiene 1647-16-1 3.20E-01 NC Mineral oil 96.7 98.0 NC
1-Bromo-4-chlorobutane 6940-78-9 1.64E-01 NC Mineral oil 107.7 107.0 NC
1-Ethyl-3-methylimidazolium ethyl sulphate 342573-75-5 n.d. NC Saline 103.2 101.5 NC
1-Methylpropylbenzene 135-98-8 1.76E-01 NC Mineral oil 96.0 99.4 NC
1-Nitropropane 108-03-2 1.27E+00 NC N/A - - -
2,2-Dimethyl-3-pentanol 3970-62-5 4 14E-01 NC Mineral oil 84.7 100.7 NC
2-(2-Ethoxy ethoxy) ethanol 111-90-0 1.25E-02 NC Saline 97.0 97.5 NC
2,4-Dicyano-1-butene 1572-52-7 7.08E-03 NC Mineral oil 315 101.2 No pred
2,4-Pentanediol 625-69-4 7.30E-03 NC Saline 83.8 99.3 NC
2,4-Pentanedione 123-54-6 1.16E+00 NC Mineral oil 9.4 1014 No pred
2-Ethoxyethanol 110-80-5 4.14E-01 NC Saline 89.7 98.8 NC
2-Ethylhexanoyl chloride 760-67-8 5.78E-02 NC Mineral oil 50.0 98.8 No pred
2-Methoxyethanol 109-86-4 7.48E-01 NC Saline 92.2 100.1 NC
2-Ethoxyethyl methacrylate 2370-63-0 1.03E-01 NC Mineral oil 105.5 106.7 NC
2-Ethylhexyl p-dimethylamino benzoate 21245-02-3 4.72E-06 NC Mineral oil 105.4 102.2 NC
2-Ethylhexy| p-dimethylamino benzoate (10% in aqueous 21245-02-3 ne. NG N/A ) _ i
solution)

2-Ethylhexyl thioglycolate 7659-86-1 1.14E+00 NC Mineral oil 104.9 102.6 NC
2-Methoxy-3,4-dihydropyran 4454-05-1 2.77E+00 NC Mineral oil 44.9 100.7 No pred
2-Methylpentane® 107-83-5 2.78E+01 NC Mineral oil 103.1 101.9 NC
3,3-Dimethylpentane’ 562-49-2 1.01E+01 NC Mineral oil 92.6 102.4 NC
3-Ethyl toluene 620-14-4 3.15E-01 NC Mineral oil 102.2 101.9 NC
3-Methoxy-1,2-propanediol 623-39-2 1.92E-03 NC Saline 93.6 98.1 NC
3-Methylhexane® 589-34-4 8.30E+00 NC Mineral oil 106.0 104.7 NC
3-Phenoxy benzaldehyde 39515-51-0 2.19E-05 NC Mineral oil 71.8 100.5 NC
3-Phenoxy benzyl alcohol 13826-35-2 3.13E-07 NC N/A - - -
4-Bromophenetole 588-96-5 9.89E-03 NC Mineral oil 89.2 101.0 NC
Acid Red 92 (1% in agueous solution) 18472-87-2 n.c. NC Saline 21.3 103.4 No pred
Allyl methacrylate 96-05-9 8.89E-01 NC Mineral oil 102.9 102.3 NC
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Amyl acetate 628-63-7 5.55E-01 NC Mineral oil 96.4 102.1 NC
Benzotrichloride 98-07-7 1.66E-02 NC Mineral oil 89.5 104.3 NC
Benzyl alcohol (1% in aqueous solution) 100-51-6 n.c. NC N/A - - -
Bicyclo [2,2,1]hept-5-ene-2-carbonitrile 95-11-4 2.73E-02 NC Mineral oil 88.3 101.9 NC
bis-(3-Triethoxisilylpropyl)-tetrasulphide 40372-72-3 2.20E-11 NC Mineral oil 102.2 103.4 NC
Brij-35 (10% in aqueous) (Chemical name: Polyoxyethylene 9002-92-0 ne. NG Saline 118.0 1038 NG
23 lauryl ether)

Bromo-2-butane® 78-76-2 8.23E+00 NC Mineral oil 101.8 100.2 NC
Calcium thioglycolate (10% in aqueous solution) 814-77-1 n.c. NC Saline 94.9 105.9 NC
Cellosolve acetate 111-15-9 3.97E-01 NC Saline 102.0 98.8 NC
Cetyl pyridinium bromide (0.1% in aqueous solution) 140-72-7 n.c. NC Saline 80.2 103.4 NC
Cetyl pyridinium chloride (0.1% in aqueous solution) 6004-24-6 n.c. NC Saline 65.4 102.4 No pred
cis- Cyclooctene 931-87-3 1.16E+00 NC Mineral oil 104.6 100.9 NC
Cyclohexanone 108-94-1 5.39E-01 NC Saline 6.5 103.6 No pred
Di-isobutyl ketone 108-83-8 2.87E-01 NC Mineral oil 104.3 103.3 NC
Di-isopropanolamine (10% in agueous solution) 110-97-4 n.c. NC Saline 96.9 102.1 NC
Dimethyl carbonate® 616-38-6 7.49E+00 NC Mineral oil 49.1 106.8 No pred
Dimethyl hydropolysiloxane 68037-59-2 1.68E-02 NC Mineral oil 101.3 102.2 NC
Dimethyl sulfoxide 67-68-5 8.29E-02 NC Saline 95.3 94.8 NC
Di-n- propyl disulphide 629-19-6 6.64E-02 NC Mineral oil 94.6 103.5 NC
Dioctyl ether 629-82-3 1.12E-03 NC Mineral oil 101.3 100.7 NC
Dodecane 112-40-3 3.15E-02 NC Mineral oil 96.3 102.3 NC
Ethanol (10% in agueous solution) 64-17-5 n.c. NC Saline 98.5 97.4 NC
Ethyl acetate® 141-78-6 1.31E+01 NC Mineral oil 97.4 102.3 NC
Ethyl acetoacetate 141-97-9 1.24E-01 NC Saline 62.6 102.7 No pred
Ethylene glycol diethyl ether 629-14-1 2.57E+00 NC Saline 104.2 101.6 NC
Ethylhexyl salicylate 118-60-5 9.51E-07 NC Mineral oil 107.7 109.3 NC
Ethyl thioglycolate 623-51-8 3.86E-01 NC Mineral oil 84.0 107.4 NC
Ethyl trimethyl acetate 3938-95-2 2.24E+00 NC Saline 99.2 98.3 NC
Fungitrol zinc 8% fungicide (Chemical name: Zinc 12001-85-3 ne. NG Mineral oil 76.2 99.0 NG
naphthenate)

Furan® 110-00-9 7.95E+01 NC Mineral oil 116.3 104 .4 NC
gamma-Chloropropyltrimethoxy silane 2530-87-2 4.53E-02 NC Mineral oil 40.0 99.9 No pred
gamma-Glycidyloxypropyltrimethoxy silane 2530-83-8 1.90E-03 NC Saline 77.3 97.6 NC
gamma-Mercaptopropyl trimethoxy silane 4420-74-0 2.08E-02 NC Mineral oil 108.4 104.8 NC
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gamma-Methacryloxypropyltrimethoxy silane 2530-85-0 1.69E-03 NC Mineral oil 90.8 103.5 NC
Genomoll P (Chemical name: Tris(2-chloroethyl) 115-96-8 5.22E-05 NC Mineral oil | 21.6 102.8 No pred
phosphate)

Glycediol 556-52-5 7.46E-01 NC Saline 69.4 103.7 No pred
Glycerol 56-81-5 1.06E-05 NC Saline 89.8 97.2 NC
Glycerol (10% in agueous solution) 56-81-5 n.c. NC Saline 102.6 102.7 NC
Glycidyl methacrylate 106-91-2 8.29E-02 NC Mineral oil 3.7 99.0 No pred
Isobornyl acetate 125-12-2 1.43E-02 NC Mineral oil 96.9 98.4 NC
Isononylaldehyde 5435-64-3 1.80E-01 NC Mineral oil 32.7 104.0 No pred
Isooctyl acrylate 29590-42-9 2.05E-02 NC Saline 90.3 99.3 NC
Isopropyl bromide® 75-26-3 2.85E+01 NC Mineral oil | 105.6 109.4 NC
Isopropyl myristate 110-27-0 1.08E-04 NC Mineral oil 99.7 103.0 NC
Isopropyl myristate (10% in agueous solution) 110-27-0 n.c. NC N/A - - -
Kerosine 8008-20-6 3.15E-02 NC Mineral oil 98.5 100.4 NC
Lactic acid (10% in agueous solution) 50-21-5 n.c. NC Saline 5.6 99.5 No pred
Methanol® 67-56-1 1.58E+01 NC Mineral oil 70.1 106.6 NC
Methylal® 109-87-5 5.49E+01 NC Mineral oil 102.6 103.8 NC
Methyl amyl ketone 110-43-0 6.55E-01 NC Mineral oil 91.7 101.7 NC
Methyl cyclopentadiene dimer 26472-00-4 3.60E-02 NC Mineral oil 100.8 100.2 NC
Methyl cyclopentane® 96-37-7 1.78E+01 NC Mineral oil 102.2 104.4 NC
Methyl isobutyl ketone 108-10-1 2.90E+00 NC Mineral oil 88.5 107.3 NC
Methyl tetraglycol 23783-42-8 1.43E-05 NC Saline 103.8 106.4 NC
Methyl triglycol 112-35-6 4.63E-04 NC Saline 108.1 105.0 NC
Methyl trimethyl acetate 598-98-1 4.76E+00 NC Mineral oil 104.3 105.1 NC
Metolachlor 51218-45-2 6.73E-04 NC Mineral oil 114.1 104.8 NC
m- Methoxthybenzaldehyde 591-31-1 9.89E-03 NC Mineral oil 34.8 97.0 No pred
m-Phenylene diamine (10% in aqueous solution) 108-45-2 n.c. NC Saline 94.3 102.9 NC
n- Amyl bromide 110-53-2 1.65E+00 NC Mineral oil 93.6 100.0 NC
n-Butyl acetate 123-86-4 1.59E+00 NC Mineral oil 103.2 106.7 NC
n-Hexane® 110-54-3 2.00E+01 NC Mineral oil 112.0 106.4 NC
n-Hexyl bromide 111-25-1 5.41E-01 NC Mineral oil 98.5 105.0 NC
Nitrobenzene 98-95-3 2.79E-02 NC Mineral oil 98.1 104.6 NC
n,n- Dimethylguanidine sulfate 598-65-2 4.04E+00 NC Saline 78.6 101.0 NC
n-QOctyl bromide 111-83-1 6.90E-02 NC Mineral oil 90.7 98.3 NC
Octadecyl isocyanate 112-96-9 2.60E-04 NC N/A - - -
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p- Chlorobenzotrifluoride 98-56-6 9.08E-01 NC Mineral oil 109.9 105.6 NC
Pentaerythritol, propoxylated 9051-49-4 4.14E-26 NC Saline 101.7 100.4 NC
Perfluoro-n- hexane 355-42-0 3.19E+01 NC N/A - - -
Petroleum ether 8032-32-4 1.98E+00 NC Mineral ol 99.3 105.8 NC
Piperonyl butoxide 51-03-6 6.96E-07 NC Mineral oil 93.9 96.4 NC
p- Methyl thiobenzaldehyde 3446-89-7 2.59E-03 NC N/A - - -
Polyethylene glycol 400 25322-68-3 3.98E-08 NC Saline 97.2 101.3 NC
Polyethylene glycol 400 (10% in agueous solution) 25322-68-3 n.c. NC Saline 100.1 97.0 NC
Polyethylene glycol 600 25322-68-3 3.98E-08 NC Saline 110.9 105.6 NC
Polyethylene glycol dimethylether 24991-55-7 n.d. NC Saline 106.6 102.4 NC
Polyethylene glycol monolaurate 9004-81-3 n.d. NC Saline 2.3 101.1 No pred
Polyoxyethylene(13) (mono-, di-, tri-)styrenated phenyl ether | 104376-75-2 n.d. NC Saline 8.3 40.8 Cat. 1
Polyoxyethylene(14) tribenzylated phenyl ether 116998-28-8 n.d. NC Saline 941 95.5 NC
Polyoxyethylene(19) (mono-, di-, tri-)styrenated phenyl ether | 104376-75-2 n.d. NC Saline 102.2 99.8 NC
Polyoxyethylene(40) hydrogenated castor oil 61788-85-0 1.37E-37 NC Saline 103.6 94.3 NC
Polyoxyethylene(160) sorbitan triisostearate 54392-28-8 n.d. NC Saline 109.0 98.2 NC
Polyoxyethylene hydrogenated castor Qil (60E.O.) 61788-85-0 1.37E-37 NC Saline 117.9 101.2 NC
Potassium oleate (16% in aqueous solution) 143-18-0 4.93E-10 NC Saline 0.0 93.1 No pred
Propiconazole 60207-90-1 4.79E-07 NC Mineral oil 7.6 105.8 No pred
Propylene glycol 57-55-6 1.48E-02 NC Saline 92.5 104.3 NC
Silan 108 (Chemical name: Trimethoxyoctylsilane) 3069-40-7 4.77E-03 NC Mineral oil 99.5 102.0 NC
Silicone Y-4081 (Chemical name: Hexamethyldisiloxane) 107-46-0 5.21E+00 NC Mineral oil 113.5 107.2 NC
Sodium chloride isotonic solution 7647-14-5 n.c. NC Saline 92.0 92.0 NC
Sodium lauryl sulphate (3% in aqueous solution) 151-21-3 n.c. NC Saline 1.1 1004 No pred
Sodium lauryl sulphate (1% in agueous solution) 151-21-3 n.c. NC Saline 0.5 99.6 No pred
Sodium polyo>.<yethylene laurylether sulphate (27% in 68585-34-2 N NG Saline 02 539 Cat. 1
aqueous solution)

Sodium salicylate (10% in aqueous solution) 54-21-7 n.c. NC Saline 994 98.4 NC
Sorbitan monolaurate 1338-39-2 1.25E-15 NC Saline 33.2 90.4 No pred
Styrene 100-42-5 6.74E-01 NC Mineral oil 954 100.0 NC
Thiodiglycol 111-48-8 3.23E-05 NC Saline 98.2 107.5 NC
Trichloroacetic acid (3% in aqueous solution) 76-03-9 n.c. NC Saline 7.0 100.6 No pred
Tricresyl phosphate 1330-78-5 1.62E-03 NC Mineral oil 113.4 99.6 NC
Triethanolamine 102-71-6 4.51E-07 NC Saline 101.6 99.9 NC
Triethanolamine (10% in aqueous solution) 102-71-6 n.c. NC Saline 99.9 100.2 NC
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Triethanolamine orthovanadate (30% in aqueous solution) 13476-99-8 n.c. NC N/A - - -
Triethanolamine orthovanadate (3% in aqueous solution) 13476-99-8 n.c. NC N/A - - -
Triethoxyoctylsilane 2943-75-1 1.95E-04 NC Mineral oil 104.3 106.5 NC
Triethylene glycol 112-27-6 2.65E-05 NC Saline 101.3 107.5 NC
Trifluoroethyl methacrylate 352-87-4 4.78E+00 NC Mineral oil 112.7 108.7 NC
Triisooctylamine 25549-16-0 1.34E-06 NC Mineral oil 100.1 103.6 NC
Trimethoxy(3,3,3-trifluoropropyl)silane 429-60-7 1.41E+00 NC Mineral oil 1121 105.5 NC
Triphenyl phosphite 101-02-0 1.02E-05 NC Mineral ol 99.7 103.3 NC
Triton X-100 (1% in agueous solution) 9002-93-1 n.c. NC Saline 8.4 102.6 No pred
Tween 20 9005-64-5 1.15E-33 NC Saline 82.9 91.3 NC
Tween 80 9005-65-6 2.22E-36 NC Saline 114.1 104.6 NC
Tween 80 (10% in aqueous solution) 9005-65-6 n.c. NC Saline 96.7 98.9 NC
Vinyl 2-ethylhexanoate 94-04-2 5.49E-02 NC Mineral oil 107.0 100.2 NC
Vinyl trimethoxy silane 2768-02-7 2.06E+00 NC Saline 18.7 104.6 No pred
Vinyl tris (beta-methoxyethoxy) silane 1067-53-4 1.32E-04 NC Mineral oil 74.7 102.2 NC
Xylene 1330-20-7 9.08E-01 NC Saline 100.3 104.4 NC

HVS: Highly volatile substances (vapor pressure >6kPa, 25°C), N/A: Not applicable for insoluble in the test solvent, No pred: No prediction can be made,
NC: No Category
a: ZR%EITEP suitelZ X W EH S 7z, "n.e 1T AIREIR O 728 "FHRE A A (not calculated)" Z 7k L, "n.d." (XEPI suitelZ 7 — & &M 72\ 28 "no data" LR L7,
b: GHS[X471ZI1XSTE SRD & DRDIZFE#E S 7= KAt & F iz, 5%, 0.05%DIE T LMl EFRNZNENT0% 2 B2 5 DENCE Liz,
5% D ETH DIV AETFERIT0%LL T, 0.05% DR TH L - A 7R 2370% Z 8 2 % B @ % No prediction can be made (No pred) & L7-,
5%. 0.05% DL TR LN IMIBAFENZNZENTO% L FO LD %Cat. 1L L7, 723, Nopred & Cat. 1055 A Irritant & L7z,
c: R E TR R E DT B EIBROFEMAITHE > THEM ST,
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STE Accuracy 86.6% (194/224)

Irritant NC FPR 18.8% ( 27/144)

in vivo | Irritant 77 3 FNR 3.8% ( 3/ 80)
GHS NC 27 117 Sensitivity 96.3% ( 77/ 80)

Specificity = 81.3% (117/144)

"FPR": False-positive rate "FNR": False-negative rate

7 STE {&i &N OWE &M E 2 M2 127 — 2 > MZBT 5 STE 0TI

2 6 OFER NS FHIMEZ T L7z, 3 6 OfEHE D No pred & Cat. 1 1% Irritant & U TR A=,
FHRFIEIZOWT, HEOFIEEROFEM 6 B LT,
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ARFETIE, STE {EOBEMAFIRS O~ TH 5 WM EIT, WEE EBREKN D IR T 1A A L

NERT D 2L TIRAEIE 2 BRI R FHMETE 2 Z &ML E o, ZOERICHOWT, &%

PEYVE O &S STE VED IR ISR L2 & 5 0 Esd 3 572, miR T HE 9 FEOEFE I

KW R LM AEFROBEN AT L7z, Lo, BRI & LT, #IIC X 2R LMl

AR OB LR E s (K5, X6) . o, BE LB E EE DR LB

TR VERREZMR L CHIBER TE O RIS T AR MmITE D S 2 h o 72 (data not shown) .

DA HEERE D log Kow DAEIZ & 0 IR OBERYE DO 3Bl 2 T3 L Mt~ DR EIZ OV THELR

L7co BIZIZKETTA T & 7 = ~OBFEIZ L > TIWE oM R E~OEEEEIME T L7 2 &8

HEER XD, AT 4 WE (Acetone, Ethanol, Isopropanol. Methanol) & % log Kow OAE A FEHIME

T 018 UTFThoT (K b) . ZOMEITEHEEMENEOT THIERLS, EToKR~OBFER A2 # ) —1

SOBFPEL D EWZ L 2R LTS, ZOREND . log Kow S~ A F AL T21E 0 (135 O E TR

Bk & U Cila~ 2288 S AT BRICKRIED BB K ~OBAEN w2 od . iz m o fFE —HRIC

BELEEN N EZ DN, — . MED IR TIAAANEERE L Licha ., AR EELEE L

e KM ONRE " HEARE ST O ARENES B 2 bis, 0.18 LU OMEIT BB E 4 1

LISMZ 2 50 GHS NC o#'E (Methanol, Methylal) 23&-7- (3 5) , =D 2 WEOIRFEIEL NC

ELT—ELTWe, UL, ERIREIEDE 4 L RRICAF KD TR m~ 0Bz

B’ o7272 NC OFER L 7p o 7= a[HEMENNE 2 BTz, $F12, Methanol 1Z X 2 TV A A NV EIREEE LT=

Bl GHS NC / Irritant O X5y OBUEAIT T 5 70.1% £ THIAEFEROE T AR Sz E5)
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DT, BIIZI 2T VA A VAW Z & T Methanol 23HIARTEICEE LT 220 . MIfREEEN

L o TR REMENE 2 B vT,

STE {EEAET 1 b 22— UZHE - T2 ikBR TIARGYET" - 7= Ethyl acetate 1. WA X X 7 VA A JWIZE

HLzEZA NC E LM (5 , £ 7187 L 512, Ethyl acetate (100%£ ) @ Draize

RERDOFER L., GHSNC Th -7 (ECETOC, 1998) . GHS Cat. 2 |3 A BEIRE. F5RIE RIS L OWE T

D 24hr, 48hr, 72hr |ZET 5 R aT 6K ZivbHh, Ethyl acetate @ 24hr TO X 27 (E\

THOMEEE Cat. 2 L DZENRBD BN TS (FT) , UL 48hr IO ZEIIIEFIT/NESL o

7=7=%, Ethyl acetate |34 IR LRI O SAE (2 BE 2 IRFIEME D[RV S OWE T 5 2 & A3k

WEINTWD, T72 5 Ethyl acetate [ZEMER 72BN, £ OREITRHeE T HIEN R o7,

FDT=8, KETO STE ERRSM DA E (X Ethyl acetate ® GHS NC & Cat. 2 DAR—X—F 14 > |

& & 2 Hivd Draize RO R % Kk L72 ATREMED 8 5, — 7, STE IEFHET 1 b =1 — /LT » TRl

L Ciiil IE|Z7FAi C & 7= Dimethyl carbonate |38 % I R T NVAA WMIZERTH Z & THEMEE 2o T2,

Dimethyl carbonate @ log Kow (3 0.23 TH V| AFEMHEHE D 0.18 725 —0.31 OHi[H & IZIX[FHF O &

BEAONTTeD, BIZ IR TNVAANNETTHZ L TR L TE D BEINLT < Ro7z A6

M23% 2 517-, Dimethyl carbonate % Ethyl acetate & [Fl££(Z Draize RBROFE R 2R 95 Z & T

DIRWEENA[EEND LILZRV,
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7 7 Ethyl acetate ® Draize iRBROFER (n=4)

Rabbit 1 24hr|48hr | 72hr | 168hr Rabbit 2 24hr|48hr| 72hr | 168hr
Opacity 2 0 0 0 Opacity 1 0 0 0
Cornea Area involved | 1 0 0 0 Cornea Area involved | 1 0 0 0
Iris 0 0 0 0 Iris 1 0 0 0
Redness 2 1 1 0 Redness 2 1 1 0
Conjunctiva Chemosis 1 1 0 0 Conjunctiva Chemosis 1 1 0 0
Discharge 1 0 0 0 Discharge 1 0 0 0

Rabbit 3 24hr | 48hr | 72hr | 168hr Rabbit 4 24hr | 48hr | 72hr | 168hr
Opacity 1 0 0 0 Opacity 1 0 0 0
Cornea Area involved | 1 0 0 0 Cornea Area involved | 1 0 0 0
Iris 0 0 0 0 Iris 0 0 0 0
Redness 2 1 1 0 Redness 1 1 1 0
Conjunctiva Chemosis 1 1 0 0 Conjunctiva Chemosis 1 0 0 0
Discharge 1 0 0 0 Discharge 1 0 0 0

Ethyl acetate ® Draize i ik D RISV T, ECETOC 7 — % X— 2% &M L7- (ECETOC, 1998) .
PERE 572D 24hr % CHBEOIRBAES DN TEY, 95 Rabbit 1 X227 2B TH7-,
F72. Rabbit 2 |[FHTEHRE RO b7z, KEEA~DREITI R TOMEK CTRERDOEN Th 72, KT 24hr
BOAaTREL  Rabbit 1,2,3 TIIREFEN AT 2 & LTSz, WFhofiks 7 HE (168hr)
FTCICRBICEIELTRAaT 0 Lo, ZORENLER 1 KOE 2IIE->TGHS K15 L, Wih
DEAAEIZIVTE 24hr, 48hr, 72hr OABHRE R L OUCEBEO T A a7 3 1 24z &3, Ko
IR, FEE S 24hr, 48hr, 72hr OYEH R a7 NZNEN T2 2l 32V, NC EleoTe,

STE i:D mERMEWEIZ B9 2 i A#iPH 2 95K L7z STE VO FRIWEAZBFT LTz, BEEME D 9 b,

2,6-Dichlorobenzoyl chloride } () Ethyl trans-3-ethoxyacrylate OHMIfE A 73R 1% 5% D BFE I E T 71.0%.

76.3% CTh o7, T SMaEELRIT GHS NC / Irritant Z X457 2B THD 70%FiETH -7,

Toluene (21X 2 ©® Draize i BROFERNLH V. —FHiX GHS NC, 9 —F4iL GHS 2B Th-o7=

(NICEATM, 2013) . Z#L5 2 -©® Draize itBROFE R 5 . Toluene 1X95\ > Irritant & #Fli &, STE

ETOBBEEORERITGBRIEOGEHEIEE LD Lo b TliEn s fm S b (NICEATM, 2013) ,

F 72, Adriaens et al (2017b) 1% Testing Strategy Z 54 2 B K RBRIEOBIEMERDOHZ L LT,

45



GHS Cat.1 % NC 127 5/l = 2 0%, GHS Cat. 2 & NC (27 2/ Nl 2 20% A0, 2L L

TOBIEMER 10% R 2 FE & _&E LIR_RTW5, REOHFIL Cat. 1 OE/NEERIZ 0% TH Y |

GHS Cat. 2 % NC IZT B/ NHIiZR, T720bbAREICEBWTIIEEE L TOBEMERN 3.8% ThHh-7-

72, +RICFRETE SBREREThHD EEZ LN (M),

AGTEE 132457 Organic function group Z R OWE CTh - 7272, 1AEMEWE ORI E L3 2

EIXEE L o7, Adriaens et al, (2017b) (HAREIERIZOWT, GHS X4 T NC & 722 5 W/E % i

LRI U 7= B4 % k3 Specificity T 60%LA EXSMETH D EHE L TWD, REOKGIC

Specificity i% 81.3% CThH o727, FRTXHBEEMEETHL EE2 N W),

STE
Irritant NC Cat.1 FNR 0.0% ( 0/44)
invivo | Cat.1 44 0 Cat. 2 FNR 8.3% ( 3/36)
GHS Cat. 2 33 3 FNR 3.8% ( 3/80)

FNR: False-negative rate
X 8 GHS X4y Z & Diafart
GHS Cat. 1 (44 &) K O* Cat. 2 (36 W'E) I[ZX 0y S HHHMWE GE 80 WE) ([ >W\W T AEMR %A
HH L7z, Cat.1FNR X Cat. 1 2650 -fafkEtoE &5 %2R L TC5, Cat. 2 FNR i Cat. 2 72545

S aatoEl S %2~ LT\, FNR X GHS Cat.1 T8 Cat. 2 OWE S5 btk EE %
ARLTWD,
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=% STE {AIC & 2 iMiaTERE W O IRRITEIE AL

ARFEIZBIT DIRETOH & L B

STE {EI3HF AL E & G DAL E AT DIREWIHT D IR E 2 TR 2 0BRiE & L

T OECD TG 491 [ZH T\ 5, LML, IREWICE L, FHMEENRF ML 287 3 —

ERVERMIEZA SATORV, FIAE, TG ICRS A TOD FIIED 5 b, BRAW TS b O

ILEIZY ¥ 7 — (Shampoos)X° = T 1 ¥ 27— (Conditioners) O X 9 72¥EWiid = &N T 5

i DRKEVEREW T - (NICEATM 2013) , AL E ORI CIL, Z OILFEWE O 5 0 5058 % 3l ©

&0, REVOGE IO LD ELFBE LTI b, fIE, pH, K, W

ERIOFE, BEWE~DEETH D, £07H, TOMOHE T T —OF T E TR T

PRI DAL E D S AF S 2 IPATEIR G WS O W THRITENE 2 38 1 LS R rTREDMRES L7,

FRETHRE R

=it

1. JWEMHIRES YD GHS NC / Irritant @14

TSRS 2 AW C  STE 12 X1 A GHS NC / Irritant O FRIMEZ RS LRI T T,

Z ZCARETE, ARSI OFEIC, S L~7 A% A V> 7 #| (Hair grooming) . &> MHA~T

A4 A Y 7 #l (Hair dressing) . F#L (Rouge) . BiRA| (Deodorant) . A4/ r—3 3> (Body

lotion), HEET IEHART ¢ 7 U —2 (Body cream) | fRiZA| (Moisturizing lotion) O %7 =V —7 5 24

fiEZ @I L, STE VEA %N L7z, Z 0 24 #(3 Draize il 2 i L TWRWoD, ORI DFE S
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7z GHS K533 72\, £ 2T, RETIL, fitldd OECD TG Td 5 RhCE i£IC L » T4y &7z GHS NC

/ Trritant OfEF & iz L7= (OECD, 2015b) . RhCE {EITAIA 173 60% 4 i & L C THifaEfFE >

60% ] % GHS NC. THila41F3%E <60%] % Irritant &753%E7 5,

HEEMER G 24 FEOVEEIT TS I X T A A V& LT, 24 fiA STE 15 Talili L 7fE R, 24 fErp

22 fi CRhCE{ED X s R & —F L7z (2 8) ,GHS NC/ Irritant OFE R —E L7eh - 7= 2 FlL Code

h (Hair dressing) & Code m (Rouge) T&H -7, Code h ® STE 750D 5%Z=FE K CTOMA A F=R 1%

63.0%. RhCE /£ TOMMALFERIL 102.2% TH D . Code m @ STE 750D 5% %% e FE T OMIA1FR I

52.9%. RhCE {£TOMld/EFRIT 91.6% Th -7, Z® Codeh & Code m ® 2 T RhCE i & thigi L

T, STE i CHRATIME DS 88 REHE S Tz,
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# 8 MEMEIRAY % M /- STE i & RhCE %0 GHS NC / Irritant O aRBRHE R

Tested STE RhCE (EpiOcular™)**
ested mixture

Code category* conc-tle(-:if)rtation Cell v(i;l;ility** SD NC /Irritant Cell ‘(I"I/i‘ )bility NC /Irritant
a Hair grooming 0.505 ggg ii Irritant 16.1 Irritant
b Hair grooming O.E())S 734'.11 4713 Irritant 371 Irritant
¢ Hair grooming 0.505 g?g ;232 Irritant 229 Irritant
d Hair grooming o.%s 1%86_5;3 131_ ;53 Irritant 26.3 Irritant
T G ke =
T e S B B =
o Feraomho A =
h Hair dressing 0.%5 gg:? ‘5‘:2 Irritant 102.2 NG
e O R C =
T e O =
e s B =
e O B B =
" (Lﬁoﬁis) o.%s 1%25% 2}21 Iritant 916 NC

" (undergrerrc:,dft;gll‘gz type) 0.505 2(23; f; NC %06 NC
° (undergren(:,d:)cgl?gz type) 0.505 367367; lg NC 836 NC
P el A A =
= ot SO B B "
T e g BB =
s il ooy 005 298 19 Ne 1002 Ne
‘ (Sunscreen) 005 60 36 NG 1023 NG
: (Suncereen 005 o6 29 Ne 1089 Ne
’ (Suncereen) 005 o es NG 1048 NG
" (Suncereen) 005 036 24 Ne 1087 Ne
X Moisturizing lotion 0.505 g?g gg NC 105.9 NC

SD: Standard Deviation NC: No Category

*RE T Y = ZKREAR— Y S T BEREGS (PCPC) OBl HEEZE S (CR) TRl SN o2/WAn 72 —23 R L CRlilis i,
= MR AEAESRITSE OFE R (n=3) 2L FHEZEH L7z,

** BEERAE % 100% T304 R R # L7z, MIEAETE=60% % B & LT THlaES SR >60%) #NC. THildA1Es <60%) #lritant& 535 L7z,
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g

HIRPEREY 2 T STE LD FRIPEZ G L 72, STE £ & RhCE 5 TR % 3 i RAE b L7 2

ff (Code h; Hair dressing. Code m; Rouge) 1%, STE £ T Irritant, RhCE /T NC EH|JESINTEY .,

RhCE iEIZ L BRE R & il L7261 STE TR KFHME S -2 il b, ZoZ ik, 26 DREAe

Wy 2 TS % IR BT ARIEA R Z LTV WZ En bR IS, Codeh IZHALAIE LT

NF A AGHRIREEN TS, STEVET B%REIZ L > THRET D Z & T W TF A AGHAIDR R I

BERAI AR Ul st 2 MO L7 rIRetENNE 2 b7z, Code m I FFEL & HUEIOMEIE ICARHEIED & 25 b

FadxvasE0EENEAS SN TEBY ., 20k Ra U BRAEEFICRINMICIEET 5 2 & THllads

Pz RAX LT ReMENE 2 bivle, BRI WE DN IATT DIREWIE, WIEOABUT L0 B o

L WE DB TRIRBIZIR IR 5 K O e Bl mtEns i< 725 Z LB A bz, —77. RhCE &3

BERE & 100% T 30 &R T D720, FVEWE MR INMNCIEET 2 K 5 7R PiE o= &5 2

b,

LU, IRICEWPREAN LEBICARISE E LTGRERH Y . Z OBRITIRED ) S IRRREMEICE D 5

WE ISR IRIRT D ATREMED B 5, Z D72, STE D X 5 ¥l iV 23 BR 1T FZER DR~

BERRIL AR L TWD Z LB R BT, mIRAID LS ZpERE &R0 | @i ITIRIC AN 2 WEE
AN R EE SIS A T TRV T & B A b D2, ARSI BT 2 RN & TV 7RV ATREME

Wb, T7bb, STEIEITRAEMEZEIECHN L2 LB 2O,

PLEXY . RECTHFHE L2 BEERAEIZ oW T, STE 13 GHS NC / Irritant % F5 B < - Al HE

THY, BEMEHHICAMZRRBRIETH L ZLBHLN Lo T,
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B IREYONRREMERHEIC 31T 2 STE kD EATBaE: & s B

AT 2 BE O % 5 & PR

B_RETHIRATCL DI, B DSIRITHERR U7 Rl Thb & 2 IR 3B 2 3 2 BRI, R

B EFHET 5 Z L BSHEE OLEMHRROTZDICEHE TH SH, STE IEITEEWOFMA R TH L &

fmm S ivlc, £lo, TNE TORFWEZ W STEEDANY 7 —32 9 AFRIZEBW T, BAF R hisr#

FHMEN RSN TS (Sakaguchi et al, 2011) , % Z T STE {EOFBMEEN S 6121 E U 7-BR Itz

T [ARRIZEEAM ATRED T~ 2 728D B EatE L IR W K 2 His ) f 3k 2 Bk L7z,

FRETHRE R

=it

1. BB OMREE

STE £ D E kR 72\ 3 23T O FEaERI%RS (Lab. A, Lab. B, Lab. C) (Zxf LT STE {EDO#R/ &

Tu b a— &R L, — BB 2 RO L CHUTHERE 9% 2 L T STE (kOB £1T o 7, Misk

13K [E @ Institute for In Vitro Sciences Inc.. K- ® Envigo CRS GmbH, —#MEHIEAN & 03K ZE

X — RPN SIN LTz, BBt O MR8 I KB '8 3 (Sodium lauryl sulphate;

SLS. Calcium thioglycolate; CT, Tween 80; TW80) . JHIEMALF#'E 2 f (1-Octanol, Dodecane) .

#t 5 fliZ T STE rank classification (3 X4y Minimal, Moderate, Severe; # 9 ) |2 L 5 bk

MREEIT 72 (£ 10) , 5 WET X TITHBWT, 320 Lab. A, Lab. B, Lab. C I% STE {kBi%/iz% TdH

% Lab. D & [F U STE rank classification 234 53177,
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# 9 STE rank classification & & 7= STE {£OF €T /L

Cell viability UN GHS No Categ:ry (NC) STE rank
At5% At 0.05% classification Irritant classification
No Category No Category . .
0, 0,
> 70% >70% (NC) (NC) Minimal
No prediction
<70% >70% can be made Moderate
No pred
(No pred) Irritant
Category 1
< 0 < 0
<70% <70% (Cat.1) Severe

STE #ETHELNMRATEREZ RIS GHS X4y, GHS NC / Irritant 8L O STE rank

classification Z/x L T\ 5%,
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F 10 KEMALEWE 3 1l & ETH B E 2 fiz VT STE RO S fintEmed

Test Lab. A Lab. B Lab.C Lab. D**
Substance Solvent concentration .Ce.ll' . STE rank 'Ce'll' . STE rank 'Ce'l! . STE rank 'Ce'l! . STE rank
name viability NC / Irritant e viability NC / Irritant e viability NC / Irritant e . viability NC / Irritant e .
(%) o/ \* classification o/ \¥ classification o/ \% classification o/ \% classification
(%) (%) (%) (%)
. 5 1.2 . 15 . 0.0 . 0.0 .
SLS Saline 0.05 10 Irritant Severe 0.0 Irritant Severe 29 Irritant Severe 04 Irritant Severe
. 5 12,5 ’ 9.4 ' 33.5 . 11.3 .
CT Saline 0.05 1004 Irritant Moderate 1018 Irritant Moderate 1038 Irritant Moderate 992 Irritant Moderate
. 5 95.0 - 98.2 . 111.0 . 113.2 -
TW80 Saline 0.05 97.0 NC Minimal 957 NC Minimal 90.0 NC Minimal 978 NC Minimal
. . 5 3.4 ' 9.0 ' 3.8 . 5.0 .
1-Octanol Mineral oil 0.05 876 Irritant Moderate 98.9 Irritant Moderate 907 Irritant Moderate 953 Irritant Moderate
. . 5 75.9 - 894 . 97.2 . 93.3 -
Dodecane Mineral oil 0.05 90.2 NC Minimal 911 NC Minimal 875 NC Minimal 087 NC Minimal

SLS: sodium lauryl sulfate, CT: calcium thioglycolate, TW80: Tween 80, NC: No Category
* Ml AR RIEBEIOFE R (n=3) 23O FRME A F L Lz,
** SIS, CT M TW80D#%5 H1Zn=107 OfsH-DFHl % . 1-Octanol 2 "Dodecane D Heldn=17 Dk B0 2= LT,
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2. IREWE M\ TR sk B O FREE

HEWRBEEA SN T D 350 Lab. A, Lab. B, Lab. C XU Lab. D & ® CTIRGMIC X 2 sk M fF 8

P& RGE L7z, KB 2ITmBEEREW T D, v 7 — (shampoos) . 2> T 1 ¥ 3 F—

(conditioners) . &~ FHA~T 2% A4 U Z7&| (hair stylers) . ~7 % 7 — (hair colorants), KL

Y7 (face and skin cleansers) . P 5E#| (deodorants) . RT 4 72— = U UEEH] (lotion/moisturizers)

DT Y = 20 fFEZER LT STE E4 % L, £ 924> T GHS NC/ Irritant (2 [X43) & STE

rank classification (3 X4y) (Zx4 2 RERAE R A2 £ 11 IR LT,

2 X4y Tl. 20 flirp 13 fAS 4 fisk 2 TIZBWT Irritant LSz (F11D) . £7-. 20fH 5 &

A FEFHETITBWTNC LS, fEELE LT, 2k To—8EI1EL 90% (18/20) Tho7-, &

512, M9 KRB CORM RO —EER AR LT-, Lab. A & Lab. B D#FRED—EEK X 90% TH Y . Lab.

C £1X95%, Lab.D &% 100% Cd -7z, Lab. B & Lab. C OfERDO—H#H|L 95% TH Y, Lab.D &%

90% Td »7-, Lab.C & Lab.D OfEEO—EERIZ 9B5% Tho7-, T72bb, &Kk To—8EKZ 90

~100% CT& >7-, Code D (Hair conditioner) & Code G (Hair dye) ITfikl] CHRRDFER L 727,

3 XAy Cl. 20 flEH 5 FE)S 4 Mk 4 C C Minimal, 20 i 8 fi)S Moderate. 20 fEHT 1 f)3 Severe

ERMiE Nz (1D , T2b b, 20 P 14 FEAE UAER & 720 . Bl TO—E R 70% (14/20) T

otz MK TOMRDO—ERA R LTz, Lab. A & Lab. B OFRO—EHIT 5% TH Y |

Lab. C &% 75%. Lab.D L 1% 95% Cdho7-, Lab. B & Lab. C OFERO—FHERIL 90% TH Y . Lab. D

L1 80% CTdho7-, Lab. C & Lab. D OfEi RO —ERIL 80% ThHo7-, T7hbb., ik CO—H=HR

I 75%~95% Cd 7=, Code A (Shampoo) . Code D (Hair conditioner) . Code G (Hair dye) . Code
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J (Face cleanser) . Code K (Body cleanser) . Code R (Hair grooming) (Ffkfl] CHRpRDMER L 725

7~ BADHERINRENT-6FETYH., H AR T Minimal, L% T Severe & W\ o 7- X 912, ZEAfikE

ENRRKELSE LD LT oT-,
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F 11 KENE R QNI MEIR G4 % ] T2 STE V£ O fii sk F 5 B O R EAfh

Test Cell viability** (%) NC / Irritant STE rank classification
Code Tested mixture category* Solvent concentration

(%) Lab. A Lab. B Lab.C Lab.D | Average sD Lab. A Lab. B Lab.C Lab. D Lab. A Lab. B Lab.C Lab.D
A Shampoo saline O.FC)) 5 817.?2 695.97 512'.71 91 1'?7 734'.22 138?6 Irritant Irritant Irritant Irritant Moderate | Severe Severe Moderate
B Shampoo saline 0 % 5 81 4 .10 808'97 8(:1..73 1 2)82 3 901% 101' _55 Irritant Irritant Irritant Irritant Moderate | Moderate | Moderate | Moderate
c Hair conditioner saline o %5 18031% 18075_15 183:2 gg:g 1901 1'(_)6 2:2 NC NC NC NC Minimal | Minimal | Minimal | Minimal
D Hair conditioner saline 035 gg:g gg:g gg:g 33:2 gg:g ! ff NC Irritant NC NC Minimal | Moderate | Minimal | Minimal
E Hair lightener saline 0.%5 g;:g gg:g Zg:g 1902;‘9 gg; i; NC NC NC NC Minimal | Minimal | Minimal | Minimal
F Hair lightener saline 0% 5 12022"‘51 13061'?0 1107(;15 11(?1' ?2 12031'?2 gg Irritant Irritant Irritant Irritant Moderate | Moderate | Moderate | Moderate
G Hair dye saline 0%5 ;gg 14075'?3 ggg g;g 16096.61 138.'89 NC Irritant Irritant NC Minimal Moderate | Moderate | Minimal
H Hair dye saline 0% 5 1 ;14 1 1‘1165.3 1340 2 1 877 4 1 (2)52 s 1(7) Irritant Irritant Irritant Irritant Moderate | Moderate | Moderate | Moderate
: Bath (lszc;iz jg;::;?;gent saline 0.?) 5 904'2 1378 4 1807 6 1(1): 6 1857 gz Irritant Irritant Irritant Irritant Moderate | Moderate | Moderate | Moderate
J Bath (T:(;ig ecllr;i::‘t:r:;gent saline 0.50 5 41 1'.83 51 453 936‘;.12 605..10 61 462 213'?4 Irritant Irritant Irritant Irritant Severe Severe Moderate | Severe
K Bath (gzzr; ac?:a::;?;gent saline 0.50 5 806?3 ;gg 649..71 903;% 745'% 54'?3 Irritant Irritant Irritant Irritant Moderate | Severe Severe Moderate
L Bath s(o:gnznsoizt)ergent saline 0% 5 9(2.27 737'.47 945..76 1826 3 92é.26 126_25 Irritant Irritant Irritant Irritant Moderate | Moderate | Moderate | Moderate
M Bath so(aéparaggac:)e)ztergent saline 0% 5 30150 507'90 200'% 4%?8 309'?7 10;37 Irritant Irritant Irritant Irritant Severe Severe Severe Severe
N Hair dressing saline 0%5 ;gg 997'% 897.?8 :32223 ;(2)(2) gg Irritant Irritant Irritant Irritant Moderate | Moderate | Moderate | Moderate
© Hair dressing saline 0.505 ggg ggg ggg ggg ggg 22 Irritant Irritant Irritant Irritant Moderate | Moderate | Moderate | Moderate
P Hair grooming saline 0.50 5 1501 305 ggz 5411451 1106 062 ggg 157.'16 Irritant Irritant Irritant Irritant Moderate | Moderate | Moderate | Moderate
Q H?;rusrg:)‘y saline 0 %5 2‘7‘:673 182:; g?:g 19071_ 67 gg:g 180_;38 NC NC NC NC Minimal | Minimal | Minimal | Minimal
R Hair grooming Mineral oil 0%5 221 ggg g?g gg? gg; 123;.26 Irritant Irritant Irritant Irritant Severe Moderate | Moderate | Moderate
S ey M S| me [ e e |08 |k | o | N0 | e | weme | weol | una | s
T Moisturizing lotion saline . 505 1907056 18;3 19058.15 19(:38.77 19094.78 2421 NG NG NG NG Minimal Minimal Minimal Minimal

SD: Standard Deviation NC: No Category
U T Y —ERE A=Y T T B ER S (PCPC) DLEM A FAEZ B S (CIR) CREfiS N o2®E 7 2 —2ZR L CRifis i,
M AR IEBE OFE R (n=3) 2» & A FH Uiz,
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GHS NC / Irritant STE rank classification

Lab. A Lab. A
90% 95% 75% 75%
100% \ 95% \
Lab. B Lab. C Lab. B Lab. C
90% A/gg% 80% A/S;%
Lab. D Lab. D
95% 90%
Concordance = 90-100% Concordance = 75-95%

9 JEEREIZEIT S GHS NC/ Irritant & STE rank classification ® —#=R

Z iR OFRBRE RO —HRE R LT-, XX GHS NC / Irritant ® 2 XA 5 sk B EMED
FER 2R L CWA, AL STE rank classification @ 3 XAFIZE1T B iR M HEMOM R 2R L TN 5,
X2 T, Concordance 134 fiigk T H L —BROHFFH 2/~ LTV 5,
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N
g

STE VEOEMBENEIT B EDONY T — 3 BV TARE THWKE L E 3 FE (SLS.CT.
TW80) (2L » CHER SN TV 5 (Sakaguchi et al, 2011) , AFETiL. #H7/=IZ 3 5P Lab. A, Lab. B,
Lab. C THiffiBlE% F2hi L7, it Lab. D 25 3 MO KEMLFEWE & 2 Mo MA b2 mE
BIRL, NUF— 3 UL FRBRIC Lab. D O 57 —# @ STE rank classification & O—i
DRREE LT, BEDANY F— g > LREEEIC, 350 Lab. A, Lab. B, Lab. C ® STE rank classification
OFEFIT Lab. D O 57— % & —F L7z, BifE, STE 1513 TG491 ([ HAE D fERE D 72 % D Proficiency
chemicals 2FE# & T % (OECD, 2015a) , L2vL, AFED 5 FO(LFEHE O CRIBHELFWE T
% SLS, CT, TWS8O0 iZ Proficiency chemicals U A MIFL#E S TWVRVY, ZAUIA#TE COHMIH
APERRFERFIC 13 % 72 Proficiency chemicals 737272 7272 T 5,

Lab. D Z& 97 4 gk CREMEIR G & MEMEHR A OF 20 flia F CHus i B 2 Mg Lz &

Z %, GHS NC/Irritant (23 T Code D, G @ 2 f&, STE rank classification {235\ T Code A, D,
G. J. K. R ® 6 FEClisk BN T ooz, —J7, 2D 6 FOMIAETFRIL 20-85% D
FIzdH v | EHEFZE (Standard Deviation; SD) ¢ 13.6%LL | & | Jaak i THER D — L7IRA Y & b
LTEWMETH -7,

WRIZ, D in vitro?RBRIE X D REROIT L DE /NS L | RAHBELR R THL Z L 2l T 5
728 Jaax i T 0 5% K% UN0.05% & FE I T & M7= Ml A= 77287 & Pearson DFHEIRE (r2) #F ML,
o> in vitro FEBRIEDMBIAAFRRL R 27 2 VTl SILTV L HBIRE 02) Lk L7z, STE AT

1345 4 figk < 20 FORA W OFHEF % T Pearson ORI (r2) #FH Lz, &g THLH
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T-HBIMREIE. 0.86-0.93 OHFFHIZINE ~7= (% 12) . Zo#EEIX, 60 FEO/LFEWEIZSWT 5 fiigk T

Ehiti 7= BCOP R OFE BRI D& 0.86-0.95 & [AIFRE T v (Balls et al,, 1995) . 20 fED{LF

B2 HOWT 4 fifigk Tl X 7= Skin Ethic™ Human Corneal Epithelium (HCE) (Z X % RhCE &g D

FHESF%$ 0.82-0.98 & & [FIFEE Tdh - 7= (Van Goethem et al, 2006) . £7-. BCOP B & [FALIC 60

FEDALFEIZ D\ T 5 Jifiak CTHEii S 7- ICE Rk & FL RABR ORI Z N E4 0.76-0.85, 0.21—

0.84 TH Y (Balls et al, 1995) . STE EOAHEIREII Z L HilBriks LRI S FERTH - 71-,

YL ELY | 1554172 Pearson OMBIREUZEE-S < STE IEDOMIALFROIX 5D X 13O ERIE DR R

DEHHOX EHANTHRIFELUTTH Y STE EITRE W ORI I T b s B B H O @\ O iERIE T

o Z DR ST,

# 12 KEMEHREY & MRS & T2 hi ik M OMIAEFR O /540 OFEBIREL (r2)

coctficiont  l@bA  LabB  LlabC  Lab.D
Lab. A - 0.87 0.88 0.93
Lab. B - - 0.86 0.88
Lab. C - - i 0.91

5%. 0.05% PXBRYEIRIK & B8 L T=BE Ok [ COMIATFER O 54 O BERE ¢2) 2~ L7, fHES
£%24#51% Pearson OFHREFRER O FH HIEIZ LV EHE ST,
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B HREE KR Ol

ARG CIE, WES 0@ E#ES EU (LRSI X 2B ERER L OB & 9252 < OMFFEE 1T L > TH

SN TE T in vitroRiED STEJEIZHSWT, BAEPHSN O —2>TH - 7o mE BB OFHE 71512

OWTRE L7, £/, TOBMEMHEZ IR LIZERO FHIMEZBRE Lo, & BIZIRAMORHE & RS

Ze AW ik MBI OV T b T LTz,

Frim Tl kD v % 2 O T IRFEMERRBR O GBI DWW T xR & o7z, /o, BIMEROE LS

in vitro RIBRIEDFAFE DD H LTV RPR OECD TG ITNH SN TW OB FiEEZ £ L iz, EHIT

in vitro IRFIHIERER T 5 STE IEDOBFER & LIEDOHIEL £ L, BUROBEN & LB R RFFH

o~ LT,

H_ETlX, STE (EOBEMHEHHN TH 5 @M E IOV TRl 5 2 T L. iEE I 2 T 04

ANANERT DL TRIEMEZRSFHEARETH D 2 & &R Lz, 1357 RA SRt o 4 id

EWV ST RN OIET L, BB L Lo GBI E O EREZE L., SHILELNTE

IRV E OFHIiRE R 230 T, STE IO TFRMEEZRES LTz, AEORFSTIX, STE SRD WOWH &

Draize B & /4 L7 DRD 22 L 7 —2t v FAME L, RREEl L7z, £ORER,. STE ki

GHS NC / Irritant @ FHIMEDS B 72BRIETH L Z ENRHL N 2o T,

F =TI, MRS ORI A i L7z, GHS NC/Irritant O—ERIIRAFTH Y | Blat/e <

Ml S 7c 7o, IREMOLZ MR E L OERICAALMBRIETH L Z WL N L o T,

B TIE, EFHMBEmEZHRE Lo, KIS, KIBMHREY & METER S W & FV Ttk M B
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G Lo, ZORR, REVICBOWTO MBI NRG TH LD Z &b, R 5 il Th
FEORRPFFONDAMRRBRIETH D Z ENRH BN E LT,

AT, BUIRD STEVEDORE TH -7 3 SO EAf: 1) HAEHOILKR, 2) IBEWOFMDOAH
MYE, 3) IREMOFHEIZI T D MR M AFHME 2OV THRET L72/ER. 3 DOEEN 72 41, STE ik
TIREY S & TR I B W TAMRMBRIETH D Z LB L RoTe, TR EDRERIT,
IRAIEAEREAG I Z 3 1 2 BB O HIBICH R TE 2 & & HIT, fbBEf. fb5dn, BB R SiERVER

DFERIZHET D LRSS,
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KT £ LODITHZY | BYTEICHEIEETEE £ UAIEERLRFREGER RIEZE e AEIH#EA

TREGHH L BT £,

ELARMRELED D O XA TRAEV ORI HFHAMEOMRIC & £ L THRRZ E 72720z,

Institute for In Vitro Sciences, Inc. Allison Hilberer X, Envigo CRS GmbH Christine

Behle-Wagner [, &35 atr ¥ — REHEI L EFRITEEGH L LT ET,

KT ELDDITHTY, FMCEHEERESE 52 TE R TRWATHE £ LI EERASH 22

PERMEORTERT 56 2 MHERR p AL, RN mfiE L SRAKIER, ATHEE L, ST

MEIS ORI VEILE L BT 4, £, ABPRICE L TR FE 72 Zikim & B TR o SR E LR R B

BEBIEEOF OB, KRR ZAMRERIITOMI RO BB L0 LT L L £

RKBICAMLEE L ODITHTY, LEEHELS 12 o TeBIRERLRER P BIEITIEE ORI

it LU AERIZO X VLR L BT £,
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1. #mE

AR E X STE SRD & DRD OH#HEREME 726 20 WE %8R L7z, 20 #E 1% Sigma-Aldrich Co.

LLC (St. Louis, MO, USA) 2»blEA L7z, 7ed. STEIEIZHIT 5 @MW E T SXIE >6kPa (25°C)

Tho, FWEOFEMIIR 5 IR LT,

MW E 2 & T GHS NC / Irritant O T RIVERENI IS 2 BB E OBITTIEIZ SN T, 5%

'H1% STE SRD & DRD #Z M L T STE (A0 H#HNOME ZRIR LT, ThThoT7—2t v MZ

SEHI SN AEFEYE O GHS X431 in vivo Draize i8R L 0 K43 SN TV AN, ZNHIETTIZEAE O N

W EICEM LR L5 M LT LTEY . AKBFZEIZE VT Draize sBRITEM ST

(NICEATM, 2013; Barroso et al., 2017), £7-. Barroso et al. (2017) % Draize iRBER DfEH % 432 FAfl

L7c ECERE OB S & 237 < Misx  OFER b RIS 2 EZ O @ MR E 2@ L CRid L Tw

Do R MEMEIL STE EO#EMFHINCThH 503, REORE R ORI vTReR FiEx R L7 L& %,

EEBEMEE & O TEIR L7z, STE SRD I12iE, #£%4 72 Organic function group ##iH, HO#IEIC

GHS X7y BRFE SN 7ALFWE 104 FEQ NG S Cuvb, F72, DRD 2%, Z4k72 Organic function

group ZFFOMLFWE 634 FNIE STV D, 2D DO D 375 ¥'E ) Draize BRIV TREMAKZED

BN S MR EORRPFEFERMETH L Z LR SN TER Y . MBRIED FRIMEZ ME-4 2 BR

WY HEEE & ST %, SERWEICIE, BUE BIEARTEEZ: b O T STE ki F#UH AN T & S iR

WVE . TEMERI R ONE A Th - 72 SR E o 239 FEAEIN L7, IR E X Alfa Aesar
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(Ward Hill, MA, USA) . Sigma Aldrich Co. LLC, Hr{bak T34 (Tokyo, Japan) | Fighisk

K24t (Tokyo, Japan) 7 HEEA L 72,

2. Hfuks#E

oW A i R SR ERAE I T 5 SIRC Mg % American Type Culture Collection (ATCC,

Manassas, VA, USA) XV EEA U7z, TR L Ch OB £ Tlc 2. 3EIOMKRZITV, Bk

ZRHIB L T DT 25 MIETOHOEFH L-, BT 10% viv) v BfFiniE (Fetal Bovine

Serum; FBS) . 2 mmol/L L-glutamine, 50~100 unit/mL Penicillin %4 50~100 pg/mL Streptomycin

(Thermo Fisher Scientific Inc. Waltham, MA, USA) 2 %49 % EAGLE Minimum Essential Media

(MEM) #5#fi (Sigma-Aldrich Co. LLC, St. Louis, MO, USA) % M\, SIRC #ifldz 155 7 7 A 22 TH;

# (87°C. 5%C02) L7, 587 AaNTary 7Ly o #las U 72 - EDTA @ik (-

U 7L 500 mg/L, EDTA 200 mg/L. 4 HBSS /&#; Sigma-Aldrich Co. LLC) % v CHfilafk L,

7 7 A3 H DT 96 7 = /L7 L — MIEEHRE L 72, 55 H1IZ T 3.0x104 cells/mL & 5\ Md 1.5x104

cells/mL (272 % X 5 IS iER 28 L7z, 96 7 = /L7 L— KT 8.0x104 cells/mL % 200 uL 3>

9 25513 4 B, 1.5x104 cells/mL THEET 25513 5 HIH. 37C. 5%CO0:2 THiE:E L7=, 723,

1 R E OFEICE LT, ML L7zl a 3 F vk L, FRBC BT 1 L — b a2 5729,

B3 7 L— b EIE LTz,

3. Ba 1L (STE %)
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AICE T EOEBROFEM 2 bEO TSTEEO 7 u—F ¥ — MaR Lz, HIEIL TG 491 (ICHET THE

M S A7, E 12 X 3 ISR BESRSUTIE DM 2R UTe, Wbl 2eva il 2 AP Ak CRERSEMES A, Tokyo,

Japan) . 5% (w/w) DMSO (CAS: 67-68-5; Sigma-Aldrich Co. LLC) # & TeAB Rk ORISR AS

) . T F T 4 A (ight oil, suitable for mouse embryo cell culture; CAS: 8042-47-5;

Sigma-Aldrich Co. LLC, #/fi=— F M5310) ®OF5ER LT,

TU DI, ARAEKEZER S U THEBWE 5% (wiw) 2L, WA md L, Bifs L<Ii

B =W D560, AREEKERME OB & U, AREEKIEES L <3 —4aiL2un

BaiE. 5% (w/w) DMSO % & T BB R K 2 & U CHIBE 5% (w/iw) 2R U, Witz sl L

7o WS L I3 —08T 2581%. 5% (w/w) DMSO % & T £ P K A2 R E OB L LTz, 5%

(wiw) DMSO % & LA EHKICEM S L IZB—08 L2V GEaIE. IXTIAAT AV amie LT

BRYE 5% (wiw) i L, WM E sl Lic, WD L3 —0ld 25813, IxIrtA vz

PERE DVIEE LTz, IR TNAFA MZEMRS L <IFTH—08 L2 WIGE13RE 2 it L 2 o7,

STE (£ TOX—HBUTAHFIC L > THRE L. T OERIT. FHRWEI RS TH—2HH L, 2ok

BB BRBEIFMZBE L7 5 MU R Tna 2 & & Lic, #BRMEOREICE L CIILEITS T T

RNVT v 7 AIFH =X 8, BERENS 2T 37°C ORI X - T, Bt E2m o7,

B IITRE DS 5% (wiw) KO 0.05% (viv) (2725 X 9 s U=k, & 5 W3 —45 ik 2k L

77 HEBE 0.05% (viv) OFFELZITHEERE 5% (wiw) Z W, 10 E5 R LT 0.5% (viv) ZFaHl, X

51T 10 AR L T 0.056% (viv) Z4537=, BtExtiicid s o U ukifgE ) R U 7 A (Sodium lauryl sulfate)

7 0.01% (viv) ABREEKERZ AT, BEIROFRRIZ DWW T £9 1% (wiw) UL EOEIRZFAR L |
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BRI E IR & AR IC B REATIRIC K D 0.01% (vv) Z1G72, ZHUHIThnA, BB, #BrEt it (8%

HXHR) KON T 7 (filaZe L, o) 2RiT72, THOHMBEORT T 71387 — MIAEL

72o 1HORER (FL— b 1) THEEBRWEREE 6%, 0.05%) . MR, SEoE IR gL o

TS5 &3 VT OB L TRBREEK L,

FrEDEE L AT SIRC MIlaZFiEE L7 — 522 U —  R_RUOFHNTHIT NS, TAE L —

Z—=IZ KK Y 2 VO ARRE LIz, %t T, BRWEREREZ Y = VICRINLTz, 7Y =2 N TFW

TIEMEIZ 5 o IZRER Liotk. &V = VOWBEIRK T A L —4—C XV RE L, £V =112 200

uL @ Phosphate Buffered Saline (PBS) (-) (Sigma-Aldrich Co. LLC) % ¥ = /L DEEHE %8 U CHsn L.

FOHTICBRELZ, ZO8ELZ 20D IKL T 2 VNOWHEEITo T2, OB, PBS() Nv =)L

PIZED WL D IZTEIIRE L, &Yoo, BB/ 7 a7 o ¥ —%@E L T

JEiE L7 0.5mg/mL @ MTT (CAS 298-93-1, Sigma-Aldrich Co. LLC)¥&i% % 200 uL 3" 2>#shn L.37°C,

5%C02 T 2 WFfHFRE L7z, 2 WFEERER, N—"—F AT NVED L TT L — &2z, U =/LND

MTT & %+ 712 brE Uiz, £ O%MIEN O MTT % it 5% 72912 0.04M Hydrochloric acid (HCD) &

A Isopropanol %47 = /L2 200 pL 2L, 1 FERIRFATIC TRFE L7z, &7 =/Lo MTT iR %

SX VU TETE I LTS, S ERTHH T L — U —F— (BioTek, Winooski, VT, USA) T

HERE 570nm OWEEZRIE LT,

4. SV E ORBRDT %

RBRTIEITH EOFROFEM 3 ICHE LT, 722 L, WHIEI R T AAA MITER LT,
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5. 7 — & fighr & RIS ME e T v
KT 2 VOWSEENS . LLFORUTHE » TRl ATFER (Cell viability) & H L7,

BB IRRR I E (R BERRORE—T 5 7)
MR TR (%) = —— {% jlﬁ”'_ - 77 X100
VRIS BRI Y BE (it ROl — 75 2 7)

1 EORBRGTZY | BYBRIERE D 1 RBRREIZOE 3 ¥ = VOO D FEMED bl 73R 4 K

Dz, MREFRP~ A T ADMER LIGE1E, MIAEFRE 0%E Lic, SPBRME IR O RAHI72

M AEAERIE, MNE LTz 3 [ ORRER D FIfE Z iV Tz, STE DB 2 LU ISR,

O BERRDT T o 7 WEBLOBRNEN 0.3 EH D Z &

@ B EXROMINAEGFREZ 100% & Lz & & WETBEOMIINAEFRN 80% L ETHDH Z b

@ BB ORI TN 21.1%~62.3% DEIFANTH D = &

@ MMNE L7~ 3 EORBOMIAEFEROEE R (SD) N 15K THD 2 &

O, @, @&z Lizb DA ML L7z 1 BIORERE Lz, 1EOREE (17— 1) T3 U= /LoFEEfE

ORISR 2 1 [FIOMSE L2 OMIAEFRE Lic, @TRIMILLTE 3 Mok & 130

~Q@ DKM AT LTz 3EIOFRER T 5, ML L7z 3 [EIORBR O M AEFEHE D SD 73 156 Z# 2 72358 1%.

i B % 3 E T2\, @% FEEREMN L 7=,

STE 1T X 2 IRAEM: GHS XA DWW T, 5%, 0.05%DIEE TH & - Ml A FE RN Z 1 70%

ZHBZDHH D% GHS NC & L7z, 5%DHEE TH LM ATGFERN T0%LL T, 0.06%DEE THE L
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TR AE LSRN T0% % 2 5 & D % No prediction can be made & L72, 5%. 0.05%DiE THE LI

MR ATFRERNENFTN T0% L FTOH D% Cat. 1 & Lz (K2, £9) , 728, Cat. 1 & No prediction can

be made % Irritant & L CEFR L7 (M2, £9) . &HIZ, ik, STEETHWSL N TE 72 STE rank

classification (Minimal, Moderate, Severe) Z R L7- (X2, #9) .

6. THIMEDORRES

10 IZ 2N EN O PR B H IFIEIC O W CEe#E L7z, —E3 1< GHS NC/ Irritant O ES—F L

7-EE 2R LT, AR IT GHS NC OE % Irritant & H)E LT-EEG 2R Lz, (AR Trritant

OWE % GHSNC LHITE LEEIES 2R Uiz, BE L Irritant OE 21 112 Trritant &HIE L 2S5 %

R LT, FREEIX GHS NC OB %@ IEIC GHS NC &HIE L=HIG 2R LT,

in vitro STE and RhCE
GHS Irritant GHS NC

Irritant A B

GHS NC C D
Accuracy (— &) : (A+D)/(A+B+C+D)
False-positive ratio ({4 14 =) : C/(C+D)
False-negativeratio (f4f&tE=R) B/(A+B)
Sensitivity (&%) : A/(A+B)
Specificity (5f 2 ) : D/(C+D)

10 PHIMESH T LD

68



7. PR ORI E O FE D B EIE

BIERMEE O P CAEBRRBEK, IFXTNAAANOWFICERT 52%'E (Acetone, Ethanol,

Isopropanol, Methyl acetate, Dimethyl carbonate, Ethyl acetate, Methyl ethyl ketone, Methylal,

Methanol) (ZDVNT, Z D DB S I BB E T 5% % FE L. £ OfFFREMEZ T~ 5720178

F R CHEEAZIE L, RWERE%, A7V 2—F0EZT T, =ETO0, 5, 10, 15, 30, 60.

120 73t OYEERYVE HEE A WE Lo, HIERFHEIL STE £ D&M Th 5 5 47 M Mk CHBRME O R

b R&EEE CICAE SN HRBRFHZ B8 L TRE LTz, BB RIZLUTORIHE > THH L, §HE

Tl

KOGV AR TR ERE DO A 7 ) 2= %2 | IWERHTIREDHD R 7 ) 2 —E &R,

BV EERE GBYERORS ER—BEROBRIER)
J\} 00 —
FEREBA R (%) B T O B X100

8. log Kow % AT BRI E ORI 0 53 B O 1]

K 5 ICHBBRE & = OB MIR ST X — 2 —Tdh % log Kow % il# L 72, log Kow 13 EPA @ EPI

suite™ v4.11 (2012) Z AW THEH L7, log Kw (FFHHEMEZ R L, EHMENH 5 b OITFERMEZ e L

776

1. #BRE

HWEMHIREY & LT 24 F AR L7, IR LIRS W D 717 2 U —(i4, hair grooming, hair dressing,
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rouge, deodorant, body lotion, body cream, moisturizing lotion Toh -7z, ZiILHDIREMITT —X

ZEG LRI N T, —RICIEATRERIEEM Th - T,

2. Hfuks#E

O FBROFEM 2 \ZRER O T THEME LT,

3. B 7L (STE %)

RO FEBROFEM 3 ICEEHE D T IEIC TER LT,

4. STE {£D 7 — 2 fiffr & IRRIFANETHE 7 L

BB FEOFEBROFE 5 TR O T TERm LT,

5. kB 1% (EpiOcular™ % i\ 7= RhCE %)
RhCE #THW = AT /1T 5 EpiOcular™ | MatTek tf (Ashland, MA, USA) L WA L7,
ABR 1T TG492 IZHE U TIT o 72, #BRIE. FaExt i GEEHAK) R OBMERH I (Methyl acetate)
I duplicate TR Z %M L 7=, 3TCITIRDT=T v A KA, 6 7 = /L filass®E 7 L — 2 1.0 mL §°
OFE LT, MfkEZOTL—MIB L, 37C, 5%C0:2 T 18 R DRI E 41T > 7=, RiEG#%. PBS
Z 20 pL T OfHf A~ L7z, 37°C. 5%CO02 T 30 r[MffE %, #BE % 50 uL 3% L ., 30 4
EREl R L7z GF 24, n=2) ., D%, PBS THfMk LOWBRME 2k L. T 7T v A A 5 mL
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ToOSELT 12 7o LflifaiEE 7L — MIB L, 12 HRES Y-, SOICARET VLT v 15

Mz 1mL 3OO0 L6 7o /UillatsE 7 L — MIB L, 2K 37C. 5%C0: CTiBIE&EZ1To7-, B

B#% . MTT # (1.0 mg/mL, 0.3 mL) #5377 24 7 = VfiflksE 7 L — Mckfk &z L. 37C.

5%CO0s2 T 3 BEi#E Lz, &k, ik Isopropanol) % 2 mL >IN L7z 24 7 = LR~

L— MZHfZR L, SIERPTC 2 BEfE®E Lz, 28 L., 570 nm OW %2 HIE L=,

6. EpiOcular™ % v 7= RhCE {ED THIEF /L

T RRA > b Th DM AEFRIT, BRI IREE QWO 2 M EREOYOLE DEIG DA

H U7, THIfRAEGFR >60%) 2 GHS NC. TfilaAdfFE <60%) % Irritant & 53%E L7, RhCE {£D

FRBR AL 2 LT ISR T,

O Bt OMIE AT 50%LL FTHH Z &

@ FEMEXREOWEEN 08 ETHD Z &

@ 2 OO THONTMILEFEDOILLDEN 18% AR THDH Z &

EFRED 3 A Licb DA B R & Lz,

7. TRIPEOREY

B EOFEEBROTEM 6 [ZFRHE O AT THEE LT,
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1. e

BANBIRE 2 789 D 7201, KRt E & LT SLS, CT. TW80 ® 3 WH. stk mE &

L T 1-Octanol, Dodecane @ 2 #/E H3 %R X i17-, SLS, TWS80, 1-Octanol, Dodecane % Sigma-Aldrich

Co. LLC 7°% ., CT % Sigma-Aldrich Co. LLC F 7213 H b L3RSt A LT,

BV ORI FFBLERRGE T, KBRS G 18 F, WAEMHEG M6 2 FiZ =R L7z, IR

DF7 =1 —& LT, shampoos, conditioners, hair stylers, hair colorants, face and skin cleansers,
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