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DY FzRAVWRIRFIBNERERE (Draizesii®)

BEYHIRICAOIEEZDIEE
Draizesi5&

(OECD TG 405)

B THNE
100pL

ElfxTHNE

100mg \

2o+ 2BV

Bk
1. #BRMBZRIRT D

2. EIFH(CIRDIRNEZHIRT S

(1\ 3.6.24,48.72. 96. 168hI‘S~21dayS)

A R CE&E.miE) X5
BT ¥ (RIE) X5

F5 R (Gem. FAE. 7)) X 2

3. RILFERNS5MAS*ZH N

O BIEEE (80m)
a. BE (&A4m) : AfRRE (O5-72) OoXME
=15-/VEE0EH
=15-5>0EHE (LR - WEROBREEECKT)
b. M (BA4m) : AEXRE (3I5-72) 0ZMENES—DORE

@1I¥ (10m)
a. BABSBOERESIIIEGE (RA2R) - BlRERe R

@ &R (20m)
a. Bk (®A3m) : MEEOMENSR
b. #iE (BA4m) : MEMOFE
c. D) (BAR3R)  IRRODER RUMEEOMIZSERIS

ARSI IZE xEEXS5] + IR E X5 +#5RRI (R + 2B+ 2WwdD) x2]
Draize AQ7DEAfE : 110 (AAREE80. BIF2ER10. #EAREF20)
*MAS : Maximum Average Score. R XFII5F
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EU{EHEmia B EABEERFICHIT SESE

2003/3 2004/9 2009/3 2013/3
|
EUTLHE @i+ j,
RS & EEPA TR 1@
Testing ban Testing ban Marketing ban
Eb%%l%ﬁ@**ﬂ: Rl © EUBIR OB EEREEIE L ES N At S X B
’ﬂﬁﬂnn DT RTELE Marketing ban T ARTCDILHERDIRFEEE
R REEEME, tEk.
D T SRR 1T - 7L R O

BINER ) EELEROIRFR
(BISh: RBRAEE. RESMW. £ESE. EYERR)

ERERITE IR L AEES TR S CAIREL
REEOH 28 | (BIEEBHALENCEERZ EME L 72 b ORI RMN)
KR THEREAE
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IRBBE SR E AR FEIRF DRE L M EAF

WSROI EAVWEIRPIBIEER (DraizeitiR) DAEE :

sUERTE | BEIgEHR 3XcAEETIV(RhCE) AR - AIREK
S S EE(LEFI
: : EpiOcular™, SkinEthic™ HCE
FL. STE Labcyte CORNEA-MODEL BCOP, ICE HET-CAM,
CAMVA
KPR - [ AR, MIEREDY THEkIC LD - BRI, MTERDY
- Rtk zEA i )1 i) e i
> AFES - RMNTEZAM
PR HKABMEMED - SIBEER - RIBEBEER BRI EAEDRE
S [ - fHEBAFECHSZE  @wneshrERs)

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

(Eskes et al., 2005, Scott et al., 2010)
ARISORE | Bl |
- EAEEROERN 2L, FERIAIERX 53 (C5RE »

« FERIENEZ 5 E RIX 73 Al HE
- fREERYREREE, AH AT (CHBIEE - fEE

- BRSSP 2 - BOKIE M B OFFIiE] A2
i EA4zimicd mEREDBE /34



Short Time Exposure (STE) ZERFEICHIDEIRSR

o RFUETE (4FICIERIBNE) 2= RCEHi o EEQEEEM

T | e s e s seee 50 YLrRBRRDBEHRFE (80%3EH)
- — (ﬁﬂi) [ll B T tl\ :1’\’2%\ 'j-lj-q:\ 3N4ﬁ
{ﬂ\f/ D _ / R} (Mikkelson et al., 1973)
(C)U @ =IEREN5OMRZEENZHR = 553UA
- smomm | | o BRFIBIE
e RIcERERmE O E RZH R (C A

- R OB EIREMAZDIES
(BB RE (PZRES(CE5)

(Maurer et al., 2002)
AR R ST I (S X2 S R BR R B Dl fa iR (5 O STl B2
o E{ERGIE. HKIBEYE D i
— ORBELDEEL EESEMROGERZEIR
— EROE EBIEEMIOERIE AT EYE O (CERRE

- AR (D B EM D F0iFEE (C S DFREAIZARU R0
- R ETBRELV UER = ilREsteEUSlERAT]

— FEISHERE = B ZSIEEL TEHT]
Short Time Exposure (STE) ZE%RF
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STEZEDHE

[RERTS )
MR IIQ BT 55308 ||» SRR A A R
YIS IREEIERES%, 0.05% EREREAT (MTTE)
W LUIEE (SIRC) — SRERAE -
— - SBEIEK %ﬁ!g ||» [ MRREE=R (%)]
- - 5% DMSO*/4IRRIEK
« SARIFIWAALI (Takahashi et al., 2008)

* DMSO; Dimethyl sulfoxide

[FRIEFTI]
E HFOVU—58 (FEplit/ wligE) E SN (8E3ES)
UERIRE S % DR EFER (viability)ZclcHITE sUERIREES5 %M U'0.05% DIl &EFHR (viability) 5 TFEEICEWVWATP{E
viability 5% score 0.05% score
_ viability > 70 0 viability > 70 1
(Cut-off value) viability < 70 1 | viability < 70 2
N 3'5*“5%&1* t > 70 % 5% score + 0.05% score= STE rank
(Non-irritant) T
bk < 70 % 11 : Minimal irritant
(Irritant) [ 2 : Moderate irritant
[ 3 : Severe irritant
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OECDF M4 K54 &BETOIE

2001-

2008-
2010

2010-

2013-

2015.7.28

AR AT
JORVEREM L, 79ty MBS, fm3X{t. SOPYERK
(Takahashi et al., Toxicol. In Vitro, 2008)
z \lﬁ_lﬁﬂ:j'b\ \UT_/H/

> Zﬁ’ﬂi;’x",itﬂﬁﬂn (Takahashi et al., J. Toxicol. Sci., 2009)

> 375’111:’-2[' Hﬁﬂj-u (Takahashi et al., Cutan. Ocul. Toxicol., 2010)

> Sﬁ’@nﬁ"c@lst validation study (Sakaguchi et al., Toxicol. In Vitro, 2011) by JSAAE
> 375@5&“@@2”‘1 validation study (Kojima et al., Toxicol. In Vitro, 2013) by JaCVAM

: : th [
E| PRt Peer review (ICCVAM) O Kamatives to Amymal Experiments
JaCVAM: the Japanese Center for
> HIRYIELESYESEHIEEEHMEE the Validation of Alternative Methods

> STE Summary Review Document YER{ (2013.6)

OECD FAMIA RSA AL(CmIFTZED#H A

> Draft Test GuidelineD{ER
> HRZENSOREARRIAS M ABIEADRT T
> BFZRAR. Bitaix CO5BA

OECDFZMIA RSA >R (TG 491)
— ERRNCBERREREEV TSN
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STEEDHIE (TG 491RBOFHEFI)

[BR 75 3%)
MRt IIQ IREE 5508 ||- AR
'j'U':FﬁHEEEsE E%/)EF_SO/OI 0.05% éiiﬁkz/ﬁlm (MTT/%)
V(EHIR (SIRC)  SERALE
— - HIBEHEK il ||» %HJH@E??T (%)]
. 5% DMSO* /4IRS
J?~7)l¢7|"f)l¢ (Takahashi et al., 2008)

* DMSO; Dimethyl sulfoxide

[(FRETIV] Cell viability e
At 5% At 0.05% classification

> 70% > 70% No Category < 3ERIEME (No Cat.)
< 70% > 70% No stand- atl)one pdredlct|on

- - < RELE (Irritant)
< 70% < 70% Category 1**

* GHS: Globally Harmonized System of Classification and Labelling of Chemicals
**Categoryl: s®EIRFEE (OECD TG491., 2015)

IRERISRE, BRBIRE., FRHETIIOE>GHSE D DM 5i%E
— FRABRFMAFCIOTHERINERE CRFBIR) PHIRY. ESYIOIRFENEZ FElioT 6E



STEZEDFRIME (GHs No cat.0E£H1ZoWT)

[F AT E S EEREFRFESEE] @il
in vivo in vitro o STE
GHS Irritant | No Cat. mG‘ICII;O
Irritant _ .
SRMEIEN: 102 Irritant No Cat.
(Cat.1&2)| A B ( )
No Cat. C D Irritant 53 1
_ (A+D)/ No Cat. 9 39
Accuracy (—EER) (A+B+C+D)
False positive rate (FPR, {33143%) : C/(C+D) . o
False negative rate (FNR, {&i243) : B/(A+B) Accuracy : 90.2% ( 92/102)
Sensitivity (&) :  A/(A+B) FPR : 18.8% ( 9/ 48)
IRIST . . 0
Specificity (IFEE) :  D/(C+D) FNR : 1.9% ( 1/ 54)
Sensitivity: 98.1% (53/ 54)
OECDOEFMIZREE CikamcNIc RIFR A% Specificity : 81-3°/o(OEC(D:T’oG$29/1 11852
. (o) y
»:FC,CRu.racy ' 2(5)405%%2{1; [{BIZTE1YE : Toluene]
' el @ GHS No Category (ECETOC, 1998)
FNR: 10 /olfl'F'CE!l? & GHS Category 2B (EPA)
Sensitivity :  90%Bl LTRYF No Cat., Cat. 2BOR—4—54 AHAICHZYE
Specificity :  60%Bl ETRY¥ - HEEOERIEE TR LIMERTAVCHER (OECDRHE

STEZARXRIF R PR =I5 OaERE |,



>

+ STEZEDEASEFEILKADHDFH
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STEZOBFIIRR

STEZ(INo Cat.Z2EXN T ABICLTDOHFTIV—(3FHEARTB] (Peer reviewBs i)

1) SIEFRMEME > 6kPa (25°C)
e.g. Acetone, Ethanol, Isopropanol, Methyl acetate

> AR -REORR. MBS ERU LA REE

2) &R ZFR<EF

e.g. Ammonium nitrate, Potassium sorbate, Sodium salicylate
- in vivoT (XN BRIBICLIZERIR A Lol gelE

BRI S, LEEDEBAISERPRTFEUTERE (OECD TG 491I52#)
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iE A EEBEHL X (CR (T IZHRDH A

ERRFA2EDS5REFRMEMEICGER

SIEFMYIE > 6kPa (25°C)
e.g. Acetone, Ethanol, Isopropanol, Methyl acetate

> AR REBORR. FHEYIEMEFULEIEEME (IrritantZER>TNo Cat. & 5Hi)

_ j\ Ha OH o
N
H3C CH; HsC OH H3C)\CH3 HgC/C\O/CHs

- BIREY)EAEOTENSR ¢ EERIEK
- RIEMEMBEEREEE | EBRIEK ZRINAMIESS(CEEHE

AR AINAANNWNEE I D ETHEFR DR . BRRIEIEZ IEUGHiE TS 5P Ee S

g

BISENB41EZSHI20EDFERIEMNEZIRINAMIIVICEEL TRERSEE
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=IEFREEORRENR R EFMITE

- 2TOEERTMEDBIREZIRINANNICESE, EDMDEER/RL.

s ||» ||» (TR A 7 S

POEY LIPS BRESIREZ 5%, 0.05% BREMSATE (MTTE)
Ritilike (SIRC) nfﬁﬁ/eb% S
SESNAAN A (e oo

(Takahashi et al., 2008)

- PHETNEEERL
— 5%, 0.05%0DHREFE70%ZEIEICNO Cat./IrritantzX %

- SEFRMEYIE(FISTE Summary Review Document (SRD) «(ccvam, 2013)
Draize eye test Reference Database (DRD) (Barroso et al.,, 2017) Z8EUTGER

— in vivolc & BGHSED D ENEAFTES2TCOSERENEZFHM (51207E)
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BV E AR DR ERFESR

[iBEZER]
in vivo TG491EFhaIDSTEERFER
in viv
HERYIE A
GHS —_— HIRREFE (%) STE
= 5% 0.05% | classification
Acetone Cat. 2A saline 91.3 105.4 No Cat.
Ethanol Cat. 2A saline 98.2 97.1 No Cat.
Isopropanol Cat. 2A saline 101.6 97.6 No Cat.
Methyl acetate Cat. 2A saline 92.6 96.2 No Cat.
[[BIFEZZER]
o ot BiEZmineral oillcZEEUIRBRER
WERME GHSEZ% n HRETE (%) STE
Bl .
5% 0.05% | classification
Acetone Cat. 2A mineral oil 9.6 101.2 Irritant
Ethanol Cat. 2A mineral oil 22.6 95.9 Irritant
Isopropanol Cat. 2A mineral oil 6.9 97.8 Irritant
Methyl acetate Cat. 2A mineral oil 45.5 96.0 Irritant

5%. 0.05%RERF OIS EFE70%ZRMEC. [MIRET > 70%1%ZNo Cat.,

[MHEE TS 70% 6L 5%RET(E < 70%), 0.05%BREET(E> 70% |ZIrritant

AR ITINALWICEEL TR Z Rt 9 5 ETRISEME 42D IRFENEZ IE U <Hifl
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BISTE41EZ DI 202D FIEF IS DERTFER

e TG491EHAIDSTEBRIER BiEZEmineral oillCZEEULHRERER
RIS GHS i HREFE (%) STE HREFE (%) STE
= 5% 0.05% | classification 5% 0.05% | classification

Acetone Cat. 2A saline 91.3 105.4 No Cat. 9.6 101.2 Irritant
Ethanol Cat. 2A saline 98.2 97.1 No Cat. 22.6 95.9 Irritant
Isopropanol Cat. 2A saline 101.6 97.6 No Cat. 6.9 97.8 Irritant
Methyl acetate Cat. 2A saline 92.6 96.2 No Cat. 45.5 96.0 Irritant
Methyl ethyl ketone Cat. 2A saline 44.7 100.7 Irritant 37.5 100.4 Irritant
Isobutanal Cat. 2B mineral oil 6.7 94.6 Irritant 6.7 94.6 Irritant*
n-Butanal Cat. 2B mineral oil 4.5 100.5 Irritant 4.5 100.5 Irritant*
1,5-Hexadiene No Cat. mineral oil 95.3 104.1 No Cat. 95.3 104.1 No Cat.*
2-Methylpentane No Cat. mineral oil 103.1 101.9 No Cat. 103.1 101.9 No Cat.
3-Methylhexane No Cat. mineral oil 106.0 104.7 No Cat. 106.0 104.7 No Cat.
3,3-Dimethylpentane No Cat. mineral oil 92.6 102.4 No Cat. 92.6 102.4 No Cat.*
Bromo-2-butane No Cat. mineral oil 101.8 100.2 No Cat. 101.8 100.2 No Cat.*
Dimethyl carbonate No Cat. saline 91.4 103.4 No Cat. 49.1 106.8 Irritant
Ethyl acetate No Cat. saline 7.8 109.6 Irritant 97.4 102.3 No Cat.
Furan No Cat. mineral oil 116.3 104.4 No Cat. 116.3 104.4 No Cat.*
Isopropyl bromide No Cat. mineral oil 105.6 109.4 No Cat. 105.6 109.4 No Cat.*
Methanol No Cat. saline 102.9 104.0 No Cat. 70.1 106.6 No Cat.
Methylal No Cat. saline 105.8 105.6 No Cat. 102.6 103.8 No Cat.
Methyl cyclopentane No Cat. mineral oil 102.2 104.4 No Cat. 102.2 104.4 No Cat.*
n-Hexane No Cat. mineral oil 112.0 106.4 No Cat. 112.0 106.4 No Cat.*

*: TGA9 LA TBIRICZIAIIN A MEIREN I AETG49 1 TOBRFER N HEN Tz,

SIEFR B OBREEZIARINAMNIICEE I HIETHRISTER SFRHi
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Volatilization ratio (%)
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FERISK, ZRINAIOEFIE(SERFI 2ROV E XIS

- [EFRMDE %) ] = RN ETROESERV E(g)] — [TBEOHOESRKIDE(g)] / [HERMIEFE=(g9)] X 100

Ethanol
T —
.

~q

0 30 60 90 120
0 30 80 90 120
Time (min)

0.0 -

-0.5

-1.0

0.0 -

-0.5

-1.0

Ethyl acetate

0

30 60 90 120

Methyl ethyl ketone

= T

=~
-
==

0

30 60 90 120

- Es(dETFXFZALTO, 5, 10, 15, 30, 60, 12030 TOEEZAITE (n=3)
(BEFRIEIREITK (saline) (OB TEHRERYIEE . mRfRIEZRIIAA ) (mineral oSBT TEARERYIES)

IREISH (STERERSEMA T S52FE) TRIEFRRDRCERU

—

IEFREDIBIEEDOEERALIFZ X CSVEHE

Isopropanol
0 30 60 90 120
— insaline
== in mineral oil
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AEPOMEDDELHRSTENDRZE

BEIZIEDIREK @ EFICLDFEZE I/ NSVEHER

EPEEY) B (SRR E.
— MBORDEFFRICIDRBOMRSENZE ?
- BIENYNEREERIEKADHMEDRENSYE DM RBREADEAMET ?

FHRIS/KP SERINAAIR

O SIEFRMYYE
O

» IR EIEK

D SRIWAAN

MEB{EFTEIRINSA—5— log K, ZEIC
EHRISIK, SRSNAMINADFHESNEHRANIEDSBISTEDREEEE
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log K, AV SERENEORENONRICETIER

P TG49 1 EFiAi DSTEMERER BiEZmineral oil[cZELZRERFER
o
RERIETS 158 GHS i MIRERE (%) STE HRERE (%) STE
= 5% 0.05% | classification 5% 0.05% | classification
Acetone -0.24 Cat. 2A saline 91.3 105.4 No Cat. 9.6 101.2 Irritant
Ethanol -0.14 Cat. 2A saline 98.2 97.1 No Cat. 22.6 95.9 Irritant
Isopropanol 0.28 Cat. 2A saline 101.6 97.6 No Cat. 6.9 97.8 Irritant
Methy| acetate 0.37 Cat. 2A saline 92.6 96.2 No Cat. 45.5 96.0 Irritant
Methyl ethyl ketone 0.26 Cat. 2A saline 44.7 100.7 Irritant 37.5 100.4 Irritant
Isobutanal 0.74 Cat. 2B mineral oil 6.7 94.6 Irritant 6.7 94.6 Irritant*
n-Butanal 0.82 Cat. 2B mineral oil 4.5 100.5 Irritant 4.5 100.5 Irritant*
1,5-Hexadiene 3.02 No Cat. mineral oil 95.3 104.1 No Cat. 95.3 104.1 No Cat.*
2-Methylpentane 3.21 No Cat. mineral oil 103.1 101.9 No Cat. 103.1 101.9 No Cat.
3-Methylhexane 3.71 No Cat. mineral oil 106.0 104.7 No Cat. 106.0 104.7 No Cat.
3,3-Dimethylpentane 3.67 No Cat. mineral oil 92.6 102.4 No Cat. 92.6 102.4 No Cat.*
Bromo-2-butane 2.58 No Cat. mineral oil 101.8 100.2 No Cat. 101.8 100.2 No Cat.*
Dimethyl carbonate 0.23 No Cat. saline 91.4 103.4 No Cat. 49.1 106.8 Irritant
Ethyl acetate 0.86 No Cat. saline 7.8 109.6 Irritant 97.4 102.3 No Cat.
Furan 1.36 No Cat. mineral oil 116.3 104.4 No Cat. 116.3 104.4 No Cat.*
Isopropyl bromide 2.08 No Cat. mineral oil 105.6 109.4 No Cat. 105.6 109.4 No Cat.*
Methanol -0.63 No Cat. saline 102.9 104.0 No Cat. 70.1 106.6 No Cat.
Methylal -0.19 No Cat. saline 105.8 105.6 No Cat. 102.6 103.8 No Cat.
Methyl cyclopentane 3.1 No Cat. mineral oil 102.2 104.4 No Cat. 102.2 104.4 No Cat.*
n-Hexane 3.29 No Cat. mineral oil 112.0 106.4 No Cat. 112.0 106.4 No Cat.*

t: log Kow (&EPI suitelc&DE SN, T—FEFAEZRUZ.  *: TGA91 (> TRIRICZRIN A IMBIRENHBE(ETG491 TO RIS RN &SNz,
- 1B E4AFEDE (0.37~—0.24) > IEEIEKADRFER
- Methyl ethyl ketone, Dimethyl carbonate, Methanol (0.26, 0.23, -0.63)
= BEZIAINANIVCEEL., HlREFRET
— BRIV B ATEEFERRICEERISEKNADIRINEN S, HiaAOIRANEMEN T ATEEE
- Methylal(3EB NS5 <HBIE CHEE . Ethyl acetatelIZRIIACIADOIRFNMEN S FRRBADIEMIHEK T ?
MEOBFEPOD I HREFRARZEVLOIGEE 20/34



STEZDEMEBELANDERDES FLH

- STEZROEHARFR ThoOEEFREYIE.
BT AN AAIWNZEE I B ETHRRIA T 2 {30212 G Hi T fE

- BREEDHDMRICEDTG 491DekET (ERZEREZHLK) ERK

- SEFRTEYIEORIEEERT. FERCLSRER T TEEL,
AR ODECLDHREE LR E U IENMER
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EepER)EHEE (Tiered approach)

- #RETEIS, in vitrosKBRIEEIMT(IGHS 31X 5 (cat. 1, 2, No cat.)Z 17 E B {GH(Mh X £
- Draizest iz 2(CRBE I BICIIELZDIin vitro HERZEENICHHASHEIEN B

Bottom-up approach Top-down approach
Cat. 2 Eﬁ%ﬁb‘)j)lx

SE2RIRGER | ﬁfc‘%ﬁB | cat.1 @B G UERAR

o 1 IRGIER » No Cat. ﬁ[ uit,%ﬁA ] 55 2IRIREHER
g

uit:%ﬁﬂ-/j)l/ Cat 2

(McNamee et al., 2009, Scott et al., 2010)

— Tiered approach%i&sy
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‘Tiered approachlc&i13%IRMBHESE

1B2IR I 3 BREDIFED 5. false resultzZV BT IHEHSENRE

Bottom-up approach

HF1ERFEERTGHS No Cat.Z[X5 : No Cat.ZEXD I3 FENSVEHERE
$2iERFERCTGHS Cat. 12X%> : Cat. 1Z2EDI5BENEVEERE

Top-down approach

FE1EINAERTGHS Cat. 12X49 : Cat. 1Z2EXD93RBENSVRERE
F£2:8IRAERTGHS No Cat.ZX4> : No Cat.ZX993EEHN SV ERE

HRBREDRHZIBIEL., 2RI TRCHM TEEIDIRE
FOEHRERFMCRD LSS ZIR
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fEEREFICLBTiered approach (&iEizniseneE)

STE, EpiOcular™, BCOP, HET-CAMI(C & 35Hillif5 R (mA5648. fik- EEMES i 2 LS Y% 1)

for identification of irritant for identification of severe irritant
- cuar™ = - X 3 S4H D =
, e STE EpiOcular HET-CAM BCOP HET-CAM 4 = ( 3 b\ t G H S 3 x w %sﬂl 1 E 'E' =%
Test materials GHS nI I ‘_ . Y &, \| = a
classification  classification  classification classification* classification*
1 1-naphthaleneacetic acid 1 N/A I N/A Severe Non-severe
2 benzalkonium chloride 1 I I I Severe Severe
3 benzethonium chloride 1 I I I Severe Severe - = - h
L Coumpymamm tromae L I 1 cwe == NI: Non-irritant (GHS No Cat.), I: IrritantZX995F: A%
5 chlorhexidine 1 N/A I N/A Severe Severe
6 cyclohexanol 1 I I I Non-severe Severe NI I NI I
7 dibenzoyl-L-tartaric acid 1 N/A 1 N/A Severe Severe STE (50/0) EpiOcuIar
8 hexadecyltrimethylammonium bromide 1 N/A I I Severe Severe (viability > 70) (viability =70) (viability > 60) (viability =60)
9 imidazole 1 N/A I 1 Severe Severe GHS GHS
10 promethazine hydrochloride 1 N/A I I Severe Severe 16 19 13 43
11 pyridine 1 I I I Severe Severe
12 sodium hydroxide 1 N/A I I Severe Severe
13 sodium lauryl sulfate 1 1 1 1 Non-severe Severe NI 18 16 2 NI 27 13 14
14 sodium oxalate 1 N/A I I Non-severe Severe
15 sodium perborate Tetrahydrat 1 N/A I N/A Severe Severe
16 Triton X-100 1 I 1 I Severe Severe I (Cat.1, Cat.2) | 17 0 17 I(Cat.1, Cat.2) | 29 0 29
17 2-ethyl-1-hexanol 2A I I I Non-severe Severe
18 4-formylbenzoic acid 2A N/A I NI Non-severe Non-severe NI I
19 acetone 2A I I I Severe Severe ET-CAM
20 ammonium nitrate 2A N/A I I Non-severe Severe (score 0-7) (score 7-21)
21 butanol 2A I I I Severe Severe GHS
22 butyrolactone 2A I I I Non-severe Severe 18 32
23 dibenzyl phosphate 2A N/A I N/A Severe Severe
24 ethanol 2A I I I Non-severe Severe
25 isopropy! alcohol 2A I I I Severe Severe NI 26 17 9
26 methyl acetate 2A I I I Non-severe Severe
27 methyl ethyl ketone 2A I I I Severe Severe
28 n-lauroylsarcosine sodium salt 2A I I I Non-severe Severe I (Cat. 11 Cat.2) 24 1 23
29 ethyl-2-methylacetoacetate 2B I I I Non-severe Severe
30 1,3-diisopropylbenzene No Cat. NI NI NI Non-severe no data
31 1,5-hexadiene No Cat. NI NI I Non-severe no data
32 1-nitropropane No Cat. N/A I NI Non-severe Non-severe
33 1-phenyl-3-pyrazolidinone No Cat. N/A I NI Non-severe Non-severe eve re a O n Seve re X : I 1
34 2,4,5,6-tetraamino-pyrimidine sulfate No Cat. N/A I N/A Non-severe Non-severe S (G H S C t 1 ) N - EI ?6% EJ I‘i
35 2,4-pentanedione No Cat. 1 I I Severe Non-severe . 14 )
36 2-aminophenol No Cat. N/A NI NI Non-severe Non-severe
37 3-glycidoxypropyl-trimethoxysilan No Cat. NI I 1 Non-severe Non-severe non severe severe non severe severe
38 anthracene No Cat. N/A NI NI Non-severe Non-severe BCOP IVIS<55 IVIS>55.1 HET-CAM (SCOI‘e 0_9) (Score 9_21)
39 betaine monohydrate No Cat. NI NI I Non-severe no data GHS — = GHS
40 butyl acetate No Cat. NI I I Non-severe Severe
41 dimethyl sulfoxide No Cat. NI I I Non-severe Severe 36 20 14 37
42 dodecane No Cat. NI NI NI Non-severe no data
43 EDTA,di-potassium No Cat. N/A I I Non-severe Non-severe NI+Cat.2 40 33 7 NI+Cat.2 35 13 22
44 ethyl acetate No Cat. NI I I Non-severe Severe
45 gluconolactone No Cat. N/A I I Severe Non-severe
46 glycerin No Cat. NI NI I Non-severe Severe Cat.1 16 3 13 Cat.1 16 1 15
47 hexane No Cat. NI NI NI Non-severe Non-severe
48 iminodibenzyl No Cat. N/A NI NI Non-severe Non-severe
49 methyl cyclopentane No Cat. NI NI I Non-severe Severe
50 methyl iso-butyl ketone No Cat. NI I I Non-severe Severe
51 polyethylene glycol 400 No Cat. NI NI NI Non-severe Severe
52 propyl 4-hydroxybenzoate No Cat. N/A I I Non-severe Non-severe
53 toluene No Cat. NI I I Non-severe Severe
54 triethanolamine No Cat. NI I I Non-severe Severe
55 Tween20 No Cat. I NI I Non-severe Severe
56 xylene No Cat. NI NI I

RO rodat: Hayashi et al., 2012&04k#U TIRTG 491 CEMAL CHEH 25/34



{EEREICLBTiered approach (gsEizoTiE)

STE, EpiOcular™, BCOP, HET-CAMIC & 35 lif&5R (mA 5648, ik EAME S D42 BRI % FHE)

NI/I Severe / Non-severe
STE% EpiOcular™% HET-CAMi&E BCOPi% HET-CAMi%

=ity =t 35 56 50 56 51"
—HE (%) 94.3 75.0 80.0 82.1 54.9
B (%) 100.0 100.0 95.8 81.3 93.8
5E2E (%) 88.9 48.1 65.4 82.5 37.1
ABTER (%) 11.1 51.9 34.6 17.5 62.9
{AISTER (%) 0.0 0.0 4.2 18.8 6.3

Hayashi et al., 2012&D3k#2UTIRTG 491 TEAL THEHME

NI/I (GHS No Cat.zZEX%) :
- STEEEDO—BRIIE LD, FHE e E LI EpiOcular™iZEHN 2 ()
STEiZEEEpiOcular™iE(IBIRTERU. STEXEBETER BN
— No Cat.X2atBREL CSTEZEZEIR, STEATHBRARR] (BigFw) WEZEpiOcular™ET 5l

Severe/Non-severe (GHS Cat. 1Z2X4%) :
- —HRDATBCOPHEH 26/34



feERFICLBTiered approach chssnmateFaE)

ISR « B - EFEMESOIRLBEFME

STEXBFRCARR

M

STE | == No Cat.

l‘—l

BCOP (==p Cat. 1

|

Cat. 2

Yes

STEZXEMIRTT ?
I no |

|

EpiOcular™

STEEBIEICFRE in vivo | Tiered approachTOX 5}
GHS | cat. 1 | cat. 2 |No Cat.
Cat. 1| 13 3 0
Cat.2| 5 8 0
== NO Cat. No Cat. 2 6 19
Overall Accuracy : 71.4% (40/56)
HGHSEX S DAccuracy

Cat. 1 : 81.3% (13/16)
Cat. 2 : 61.5% ( 8/13)
No Cat. : 70.4% (19/27)

Hayashi et al., 2012&D3R#2UTIRTG 491 TEALU TEEHM

No Cat.Z15E &<l nJsERSTE. EpiOcular™
Cat. 1ZiRE L FHMinJgERBCOP%Z#H&E=Tiered approach
— BIEADBREERDT | H42 BHEERMEDOGHSEX D& FMCE3 AL
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LR T EMA (Cosmetics Europe)EBIL TAXMEA

it ERIFTiered approachlcDWT,
— A HERIEITIE, EIEICGHS Cat. 22X T5EAT
— OECDZ CTiered approach® It i&siEen. 25{EEsh36EHD

- BB OHEREDIBRZAVUSITBCLIILITEEDHTIEEEE QXM BSRINKRE(IDS)
- BXM{EPER IS (Cosmetics Europe; CE) (&,

Tiered approach®O#lZ%ZsmXFHEER (McNamee et al., 2009)

OECD GD 263 (0OECD, 2019) D{EpkETEE (EEFAFREETTRFIAGEENI(CIRET)
— CEICFRE I 388 R LBETEETIRIA D, BRI TOECDADSZIF AN ZIRT

CE&LLBICFHTiFRIBERZ RS, OECDAA RS51{bzBiEY

28/34



 STEi%EBCOP LLBOZED#HA BT

XIS  RIEEFEE STE-BCOP
| (RUREREBRNSIUEGORRNEST) GHS Cat. 1 | Cat. 2 | No Cat.
— o) o
STE = No Cat. Cat. 1 (n=17) [I812%N 17.6% | 1.2%
Cat. 2 (n=24) | 30.2% | 56.3% | 13.5%
‘ No Cat. (n=123) | 4.2% | 10.5% | 85.3%
STE |==p Cat. 1 OECDH#ED T3 (3 x 3)
‘ GHS Defined Approach
Cat.1 | Cat.?2
BCOP LLBO |= Cat. 1  BCOP LLBO: M > 75% | <25% < 5%
HERDOOP-KITER I BROHRR BT,
‘ Laser Light-Based Opacitometer, m <30% [ 250% | <30%
Cat.2 <5% <30% | >70%

STEZTNo Cat.. Cat. 1ZIX7U. BCOP LLBO;ATCat. 1ZX%

— Cat. 10XPDT. STEZEDKAEIEEREBCOP LLBOED KA 2 £ U I=5E
- Cat. 1&No Cat.Accuracy(d#nN€in81.2%. 85.3%
- Cat. 20Accuracy(d360%55

FHEMIEDTIV—- RN camamemy)  fEEBEINTDIRFERFU LOFRE
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sHIl{ARDOECDAA R34 >4k

GL 467hFH (STEAEBCOP LLBOEMMAS HEHlh sHl 4R D—2 &L TUNE)

Test chemical

S —
W —
OECD TG 491
Health effects STE
-

v v v
Mean cell viability > 70% Mean cell viability <70% Mean cell viability < 70%

Test Guide"ne NO. 467 [ at 5% and 0.05% ] [ at 5% and > 70%at ] [ at 5% and 0.05% ]
] . concentration 0.05% concentration concentration
Defined Approaches for Serious Eye
Damage and Eye Irritation

OECD TG 437
BCOPLLBO

Predict Cat. 1

30 June 2022

OECD Guidelines for the

IRFIEIEGHS 3E4 (Cat. 1. Cat. 2, No Cat.) &5}EAJ&E
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- STEZEDI EZFE&S i - {biimO T2 MEICH I NIV A
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EZEIMN - CIEROZ2MFMICH T FSTEEICETEIHA I ADIEREF

+ 2015FDOECDTA A RS54 24L&, JaCVAMIC KDEHEZ AL

- EZRINmEEEEERE U TERAI S,
{CHim I RESE IRFIEIEIRAIIA—-AT
HAH > AVEpk 2 Bva

- JNTUYIIAY NEEE
GRERZICBIT AR EPH(YY AR OERRREIAY M EEE)

ERERSIE, - (PR OF 2T B SEFIREEHBRVESS LTop
o AR s SRR CAERE A SRR (STEWR) WET 2477 e

IRRIRAELD, R ESPRICEEE L D LS R DR DR R - 1RE - Sk
Y. ORI LCREBEOREEFIEEL T ARG TH D, BRI MDY ERE
FREMELCERE L IESICE L HEEE. HEVEB S TRICA - ESIUEL SH5E, i
FHIUERI T DEEEE FRT Dbl BT h L. ¢

EFE AR OB HFD ST LR B ERR T, 1BE, vOFERvE
SRR EEM (Acute Eve Trritation/Corrosion) % 2EffliF % Draize i£ P (OECD T2

b7 B D 1 405- OECD TG405 = LT 1981 bR &, = OBSED LUFHSn
TWED) PRECERTER, ©

—7F. EFBILRRIET 2 invito BEETH L NEEFEEFEYE (Short Time Exposure
Test Method - STE ¥£) | i1 HREHIZERFEIEES (The Tapanese Society for Alternatives to
Animal Experiments - JSAAE) & BB SR Y = % — (The Japanese Center for
the Validation of Alternative Methods : W WE BT g PERT A, REEY
ERABEMIIETHEEEES 2 NTP (VBHBIEETEZ > 2~ (The Interagency
Coordinating Committee on the Validation of Alternative Methods : ICCVAM/The National
Toxicology Program Interagency Center for the Evaluation of Alternative Toxicological Methods :
NICEATM, ICCVAM/NICEATM) 2 & 2B =F{HEiF 50, T DS E (Summary Review
Document : SRD) A% 2013 HiAF IR

2015 L FEES FIFIRMEAE  (The Organisation for Economic Co-operation and Development:
OECD) 3, EiE (The United Nations: UN) - & BbLZER OB X UFERICET HHA
FRFAS/ 2 7 2y [The Globally Harmonized System of Classification and Labelling of Chemicals:

THHBEY LT STEEF 2015 F1 4R (OECD TG491), T MIENTE B & UFEHL 77
P, hopHT L AR EERRERES I SE T R SRR ECH L TA
h 2SR T, SERROBETEITYES. ThUAOHENS EECERITE
LEHBRETHRIT S 2 L e SEET &, £ R AT v FATIIRFEES 2V EE
RRBEE T 2RSSR E FHE R DR ECH U TRV SR AEReS
BT EFEAS I ESRRERE TRECEEE. ThiSoRE RS ERICER
TERHBETHIT R 2 aMET 29, o

At H A3, OECDTG491 (STEE) Loo\0T. EFEERING - (RO
VAT 2T, BERBEISERIR b 0THS, ©

__‘B

o

SIFEBELTVET, URLS

@ ICRA 60 GHS OBk 2017 FHETT

FIAAEBELRL. TR BRI
. ER

SEOER T TE o T MEERLET
B OEAT) A PR TG T, SRR
EoE SRIaRTiR 2 L B E T,
B, WERORH TG [ATAZHaAd
TEEET & 2017 SRR T,

5o H M OECD &:f sl I s rfTEs HiL i
HA A L TTOT, RHEERE G BERIIIE &
#2018 FiRCIEE L ERA L 2L P E
VET, F0kdh, SEI0RETLACER
CETI, ThibEa Ty 2017 SECER
LB EFFRCTLE I iR

TG405 MffL- s, D201TFREd U
2018 E (FEIN T2 OEREZH
i TR, FofgERS UERLE)
PHRIB|LILE, FE. QIEELT
. IER I B TR A D BIRRESIE
L EE-ET,

BELRESIEY

FIEROREOSEE [RESH) LU TH—
VELELE VIRTL s I, 2R
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EEEP o - (LAERO B2 EFHMICH FBSTEEICRITIH1 Y Y AR

FHEOERFREAEEER (B) & B FAEKFER 121815

Rk 30 4 12 A 18 H

BAGBEEE - AEHFEREELEETHERR
(~ H & B )

= ERE AL 5L - (LS O R EMEFEIC B S IRBEMRBREE L L ToO v FAIESE
sEfkfbfilaZ W - SR REE (STERE) 28T A5 044 A2 T

S, TERLFOZEMEFHMICZET 5 invitro 3R ((URFE) OB, HERFEE
(R ONE R AREIZ B9 098] (R 30 FFEE B ARE RN IEBR SRR T B (R34 55
M - SRS, EMEE DNEE) ) IRV T, EEHS G - (b D
TR MICIRFEERBRRBEL LTOS TEEZHAT S ICHT> TOFZEA
FEEMY L LDOHTAZ L RAZHRO L BVERESNT-DOT, BB TREAMRESZ XL
CEMBEVET,

AR TEIN AR TR () R8s 17k

A AR PR - T A B 4 LA

P2 AR A i D S5 A e KR R 5 K OB BE b SR OE 2R IR 2
BHIB T 2 BRSEE (Q&A) ([ZoWVWT (2D 2)

I OB W
AFICAE 10 H 15 |

Q2 [EHERI LA OZ M E T D7D H A X ADS, OECD T L

D BRAR S I B SRR 51 S

LTCWDOECD 7 A A KT A VENREH SN E., EHikONEIIE> T
Feh U7miBR A REEERE LTHWS Z

VeuliE L LTORSNTW D, 2R

EIEATRED

A2 ZHLTWA OECD 7 A MNTA KT

(e TS L7zalBr 2 Bkl e L THWS Z LIFARETH D,

A ED I SN, WHEONE

20185128, EEDNRBFARBREV THABRREFTLOREHM IV AN EEFSBE LDFEE

— BCOPIE. ICEXICHRT T\ ERESPNmEBRIFDBMIRERNABICKECTE

(2018, RACEEBEFRICH 14> A biERk)

STEENOECD TGMERNS (sEnmwmaEoEmesmins) biM445 > A E)
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FeH

in vitrolRRIE4:RERShort Time Exposure (STE) (.

-+ 2015%FICTG 491¢UTOECD TG{EEN.,
2020£FICERBRFY T H o FEF VB O iz nIaEL 9 HTRET 2iZE X

- 20224F(COECD GL 467h'FiH
STEZRZSHIEHDAEREICLDHSEICELD,
HREIEVEGHS 3X DD AIRER FHEARD 15EREL THER

- 2018£FE(CSTEZEDI EZEEPS m - {EHERmOEZ 2 FHAICH TR HA YA IN
Fiheh, BHEEARREUTEYERAS(CER
(ERARR CHO EIEFREYI B DMt o] e
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