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Isolated Chicken Eye Test Method for Identifying
Ocular Corrosives and Severe Irritants

Version 2
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3Rs: Replacement, Reduction, and Refindment Alternative

BCOP: Bovine Corneal Opacity and Permeability

BRD: Background Review Document

CAS: Chemical Abstracts Service

CV: Coefficient of variation

ECVAM: European Center for the Validation of Alternative Methods

ESAC: ECVAM Scientific Advisory Committee

EU: European Union

GHS: Global Harmonized System

GLP: Good Laboratory Practices

~ HBSS: Hank’s Balanced Salt Solution

ICCVAM: Interagency Coordinating Committee on the Validation of Alternative Methods
ICE: Isolated Chicken Eye Test Method

IRE:Isolated Rabbit Eye Test Method

IVIS: In Vitro Irritancy Score

MAS: Maximum Average Score

MMAS: Modified Maximum Average Score

NICEATM: Interagency Center for the Evaluation of Alternative Toxicological Methods
OECD: Organization for Economic Co-operation and Development

US EPA: United States Environmental Protection Agency



=E

=0 MU HEEER 2 A W2 BRRIE B (ICE @ Isolated Chicken Eve Test) (3#%Bk
WEOIRFIBEEZHE T 2 BIETH 0. U FERAWZEREERSR Oraize %)
OREEE L THREI N, FRBIEEZEEES XU ENEEZ 7 ) —=2 73
SEHMTHERTY %5/2012179H317z ICCVAM (Interagency Coordinating Committee on the
Validation of Alternative Methods) IZBF2N)F— g ViREROIEH (BRD:
Background Review Document) Z% &Iz, JaCVAM FRAIE MR BRANEEMMRE RIS
WTH, RERBRIEIZTDWTO Peer Review ZEML 7=,

ICE%E. ZU MUDSHEIBLUZIBRICHEBRMELREL . TOHE. BERICELS
%Iﬁ%%%lﬁ@’“!b’& ARONER, AREBBICABEO T IV L1 2 Ratt 20
RICAHEY 2 Z &I2&k > T, BOBEMEBIUSRIIMEEZHET D HIETHS,

ANYF— a3 PRI, BRaaEBEE T BomBRYE AW SNz, ICCVAM
? BRDITXD &, [CEHEDIEMEIR. GHS S Ik 2R - skt ORI S 5
EHEBELT, TO—HEIXTHD. BEEREBRERIIZNEN 84BN 50%
ThHolz. —FH. HEWEIEHEIZLD., BEERBIVBRERELEVKS (7
W=V | FBREROEWRS (BER. REEER) nachkz. ZhsiE
DR ERS & —HEBLCBBERIT 2%E65TH O, BRERERIZTHIG 2H0
20% £72 0, BEME - EBEEEOREREEIIRIFEHE SNz, BREDEEEICZDOW
T, MERNEEBIORFHIT D ENZBRNH DO, HRFHZEIZDOWTII R EMN
BOENTND LHFIN~,

UEDID RN G, HEREDFEME (FIVa—)VE. Bk, FmEiEERD) o
BEZEBICANZ LT, LEME ORI OEBHFEMO 1 DEL T, BakdX
ODRFEIEEME 20T 2 BRNOZDI, [(EEEFERTS I SICHE T WSk S
N7z TARE O GHS IZHEH T 2 LEME IO DERFNIZB W T, ICEEICK D IERME -
A E 2T B C EIIARETH B EEZ BN D,
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1 HBREORENBLUHEH Loyt

=7 bUFHBEkE AW R ERE ICE L. =7 MU SR H U2 IRERD AR
BRYEEHREL. TORKRE. ABIZE L 2B DELh S 8BRS O IR 3
ZFMET ARBRETH S,

AEIEFRNBER 2SI 0FEYICREINSBETMBEKOLHFZ 50 TH
D, ZTOHREII[HIEEEFIER TAREEN DD, L2 T, EROERMIERR
FMMETH S Draize 5Tl ABENOEEBIFMHOEAZBNTVWD, =T MUMS
WL IRERZE OB ARBRE S, Draize 3 EFBEARE X FITE DNV TR E OIR
FIMEZFEL T2 Sl I N5,

Eh, UBFEIUT M OARICIIEHFHE I EEEZNZENVRH D, 20
EWA Draize & [(EEZAWEHEAEO b MERREOFHMMEICB LIZTTEEICION
TRESHTIRRN., LALAEAS, BIE Draize (EEHRAT 52 & T, (LEWEN
ERORICH L TEELRBEES X DREEIIDW TR FHTETNS, Lo
T. ICE#EDOZ U ZRAT BICH > TR Draize BEEDHEREITS 2 & T, Z0H
BNERINDEEZ NS,

ERERAWCRBR TR, CEVEOIRORZITHT 2REERAH A, I(EETI
ZOERITHAAN SNV, KO BESHARFET TEML TWE EEZ 5N 5,
¥z, BREBROABORIMERISIMETE 25 BEEPABRUNOIEMRGIC DN T
W FHMETERW. LAL. BAENE - BRI EOHE ML 2 5813, WA
MEBEZEELTHIENTETH S,

LB OEREEZEEDBERICOVTIE, SN2 LeET—5 2 — hE@BUTER
FHIEFEIND LD REFECHANEHITBWTED 5N TW5S, IBREMEIC DWTIE,
BITE, Draize WBICK2@EAMNE GEEENE) OFE. 3512, BEEORBICOVWTIE
ZTOEEE G&- 4 595 %E) £42b 212, KERERET (USEPA) . BRINES D) |
BIMEEROSEEFRRICEAT A AR AT L (GHS) IZBWTHEREREIRSE
NTWa (EPA 1996, EU 2001, UN 2003) .

ICCVAM DNU F—3 3 >it8 (ICCVAM 2006) i3, US EPA. EU. GHS OFhZND
DEEEISC T, BEEBXVEFEEDEOHIEEE L TOFMEETo T, D
DENZBNWTIE, (LEYEICRET2EEOS S, 2009 £ 1 ARIE. HELEEN
GHS ZHAL TWS, /2, 5%, (LFEWEORBOERD T O—NILEEZS &,
fEBREEBROMBFNBEELZ D, BROMOILEYEICRET 2EES GIS Z2EAL
TN ZENHERIEND, Lo T, ICEED GHS 2 EEEIT /T DML, BIPFEAD
BRIZHHIGETSHDTH S, ‘

2 BEBREOTOMI—-INOSZUM



AR, DLTO 3 DOMEEEZS &1z, IBROBEARME - SRl 2367 %,

. AEOMEL Corneal swelling) : J2#MIEEEE (Optical Pachymeter) Z3k3% 7=
MBATEMEICT, AROESZREL. TOBLEEBMICHMET 5,

2. AIRE®E (Corneal opacity) : MBRIBEMBIC TABOEBE T/ bELME%E,
R i R

. ARDTINFALE1 P RaM (Fluorescein retention) : HEBRATSEMESICTTIL
FTLta P REHERET S,

ZD3IDOFHIEZRE L. BOBEEBIEFMEZHET S, ICCVAM DN
T—TaYRBRTHWSNAZ7ORI—-)LOBEL UTOEBOTH S,
1) REROAF |
FIZCEAENTERICTLAS INZER (TBEBREET2. 5~3.0 kg, MHHEOKX
AEL) NSHMBEATTS, BEREOEERIL. FHABRKR TR 2K
TNz EIZEE, HICANTER TEMT 2, ERIBERE 2 BREAUANIZITS Z
EDBRREZTNTNS,
2) ERERDHE(H
ABDEBEZINF L1 O REICKOHERE, BETHSEREZIROHL.
ATVABOy 5> 7 (E@es) 1ZEE LT Corneal Swelling (AEOJEIE)
ZREL. BIENEEED 0% 2057 2B ER<, 32+ 1L 5COEMAEKE
AT 1722 0. 1~0. 15 nL 2~3 #@) OFE CRRZRE 85,
3) MBE
BRBEHZ0 SMOBHREZER TS, HBRWEIL, EANICEK, BEEDHHE
FEBIVRBROXETHEAT 2, BMAEEBRYEOFRNLELRESIT. ABAHA
BAKBHDWIEREKERA NS, BIERBREL T, £HAEKD D WIHEEKER
03,
4) FEEkL

ICEARERBOBERICRE LR E EMEicL, H#BROENREOEAIT

i3 30 nl. EMADEHEITIE 30 ng ZREXE, 10 BRI 20 1l OEBEAEKIZT
Y ARY/ i I
5) #IE :
5-1) AEODER (Corneal swelling)
F % 30 43, 75 43, 120 53, 180 23, 240 M7, Ye# /R 5 (Optical Pachymeter)
R LM EMEIC TAROE S 28E L. Bl EABOES 2/\—%
I TERRL. BUFITRT I ~NVEEO L 73 —IZHET 5,

11
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YR KRAEER (%) # HFaY—
0-5
6-12

13-18 (7553 LARE)

13-18 (755 LAN)
19-26

27-32 (755> LAKE)

27-32 (755 LAPY)
334k

# . HBREO 3EOFEORNAE

22 EE == |~

5-2) AREEE (Corneal opacity)
RERT (0 . BREEI02. 7550 1205, 18073, 240 731, MOBIT BAMES
CTARBBOHEEZTR 0~4 DABRBICERAL., UUTIORT I ~IVERREO A 5
TV —IZHET 5,

AR KA IR # HF ) —
0-0.5 I
0.6-1.5 I
1.6-2.5 il
2.6-4.0 I\

# . BERKEO 3 O FEEEORKHE

5-3) ABEOTIF L1 %M (Fluorescein retention)
BEE 3012, MBRTEMEICTIINA L1 Rtz 0~3 O 3 BEREICERA
L. B FICRT I ~NEROHTI) —IZRET 5,

SEEBRRINT L A1 > 3Rfa HsdU—
WX BEmEE (R5#304))
0-0.5
0.6-1.5
1.6-2.5
2.6-3.0

2|8 |= |~

6) HE :

AEEROZENL., £/2. ABREBAIT7BICAEO TN L1 o REHEZ T
TINS AT ITU—LETY, 3 BMOREHB OB REZRE L TERMY - mElHitZ
HET 5,

Thbb, HFIU—IV2 2 HALULEOEA, Bak - BBk teansg,



X7z, AREBORSY, #ER IV SOBRTIHULE QRR) Ho50nIENnTND
BRENTH 4 QIR O5E. TLTIIA L&A P REUDVEEO AR EERR
B (1R o256, BRM - Bt e s nsg,

ICE#&ED 70 ha—)V DL, BRDICIRREN TS, 1993 725 2005 EE TIT
XNz ICEEIZET 2 5 DON)F—2a ViR T, i—7oha—IL 2/
WTWARWA, INST7TONI—)VOEREVIEHRERENERSLIETHD.
BULZ7ORI—IVHNWSENT WS, N5 O 70 b I—)) TILRAIE % B
EFMET HICHzo TOSRERIABEMEL T3,

WEA RAEEE L TUFOANEA 515,
1) =7 b U IEBROE A
ST OB ORAFRE ISR & SN TV B A% B9 R R E S h T
W30, K HRETIZARIC S ORI S B OT, WRAHET (B%E L TER
4~10 EERRED) TOEMAUFEL L EBDNS.
2) WRWEOTRIM
R OTROL BB E, BB S OMEOYBEEETS L. FHRE
BIRAREA TS . AR REASEY TH S EEX 5N 5,
3) Bt (RAfE - RAMK HEYH
Draize HOFRE—HKL. HD. BIREOEEY BN IRYE ORI
BTH5,

3 NUF—Ta RRICHWSNZMEDOHEETZ %%

b DONYF— g VERBRICBWT, G50 170 DILFWE £ 72 3 8-EHHE S .
INGE055, 0 YEEE-DEMETHO. 85 WHEITHIRG DS NIEARED
BEMTH oz, (LEMERSTEELDDE, YIVa—IVE B TIVHY, \Nar >
b7 VB, TIR/TIDVE INVKRVEE, TATIIVE BRELLED. RIEK
F,EHE, FhE AU MEEYERRD CBRICEWIR ETH o 7z, BEHNITS
B2 e, BHL BE BRIV I-2. 427, Bkl BB REEERL. b LA
IV —JF—. BREMWAO—T 1 >R ETH-T7,

FRYE DL FWER D B KO

77— ME | EEEY 1L B 5 EEIE 3. NOS AT IV | EEER/E
FEw L7V a-NVE . B A TVTERE 2.5 2 1L 7IVAY 3,
FBE 1. YIR/TIP2ET. ZMIN L TR/B L ZhoeEW 1. RUFEL

13



14

Y 1. BRAEY 2. 2D LMeEYW 8 JIVRVEEEE 12, B ) a— ka2,
TATFIVE 10, ARERILEY 3. T—F)V 1. BEeELEY 2. BRRE I 4
D> 1L BAbkE 6. ZERALEW 40 (I NE 2. R I—F)VES. ERELEY
I, R&LEY 1. EHHE 85,

HHRYE ORRMED IO

EAEA 2. IER 1. PLEEE 2. BRENY 1 IEXY I A 1 BEF 1. FUK
BRI 3 HFEH L BARMER 4 AEOHEH | WHRCEBED 1. BB 4 2 —F
— 8 RRBAIBREA 15, FHLESAE 3. REH 6. LMERARS 1. EES 5 %H 8,
FOEE 9. Bk 1. BAEE 4. FREH 5. BB 2. FeR 10, U a—RilE 1L =5
he—38 2. ATA 9. BERESFEWHE 1. REEER 25, BERRK 3. Wl 37, 1%
RACFYE - HRME - 755 20, B 23,

INEDONYTFT—a VERICAWSNEHBIEOR EEE WEK S . BHES .
AR - BURRK 7y, RIBHEORER L) F. THTHh3 LN,

4 BBREOERKEZIMT 572DICAVWLNLEYED in vivoBIU
BRT—%

BIEAFTERFMEOE M T HRFBEDT —F B0 LIZFS 0z 0. i
BT—HELTHZBOR. TOFEAENBERIBEWME TH 5., THIT K 0 R
WEIIREBEINEZREIH D0, FMITOVWTIIFATH 2, LN-> T, BHEMICH
WTE MZHTSIRFEEDOT—413. ZRF—4 &L TREY TR AanEEZI 5N,

GEIONY T— 3 VERETIE. UYFERAWEZRIEERR Draize &) OF—
IRBREL THWSNZ, Draize ikI&, 0ECD 7 A MHA RS54 VMERENTHRD

(0ECD TG 405) . MAETHMHINTNZ HETH S, Draize BT, vHFDIR
W2 MEERES T, SMRTEMEZE 2RV TRERDZ &b T2 BRET
WIRRICER L., AR, IEBIOBBEORBEEEZRST 2. AEEBORAICE
AOTELTHEY, BRI Z &2 Maxinun Average Score (MAS) < Modified Maximum
Average Score (MMAS) ZJEHIL. IRFIAMEREZTMT 5.

Draize HEDT—FIZDNWTIE, BEFORBER, /213 ICE B EWITL TEMS
NEREVANLENTVS, ZOLLIIGCLP IZHEML =B Th-7/-/=%. GHS. EPA.
EU OWTNH DS EEMEIC KD FMARER T —F EN ) F—a YiclWE, 20
HT GHS DA EEET, BAEICB W TR ME OIRFREE - Bt OFE - HiEEe
ELTERAINTNS 20, fEEEICBVWTREORMIEIZHSTIRS 1120 T
WL FITRT



Draize BIZDWTIE, & b EHRLUZEEOERECHBRIEOBELIC DOV TRA
SNTWD, FFRIEMEN S PRIEEOYEIZH L TIE, B M ERBORIEDERINT
B0 (McDonald et al. 1987) . WFEEMEIZOWTIE, FA4 7 J— VB TRIKE:
BRI TS (Grant 1974, Butscher 1953) . — 4. B &YX TIIES
SRIGERLIZT—AHMEZTN TS (McDonald et al. 1987) . LA L7ais, B
£, Draize XKD, {LFWENE FORICH L TEERBEEEZ 26RO N
THAOTFHTETHD, BEME - BRMEEZHET 2 EEEME LT ICE EDOIEIC
BNT, Draize LZ2ZRT—F L THWS Z LICHETRVW Sl TE 5,

GHS o/pg#E%E (Rixtd 2HIBER D)

K41 (Ricxd 2B

Pa<Ed 1 ROBYTHR, MREZISHBEICHL T, TENTH S ETFRENRWER
PROHOND, F2TEE 21 HHOBEYBHFIZESIIEEL 2WERMED 5 s, ¥
ZI3EBREY 3 Ihd/a< &b 2 IET. REMEM TR 24, 48 BIO 72 BfIZBIT 55
EDOFHZ 37 FHEMENAERESH=3 /IR A>1.5 TEERERESNS,

5 BBIEDOT—5F LEEROFIAE

UTFDSDON)F—a B0 S ABEDOEA - BIE. AERBBLO TN ALt
A REEDT—F EHETNWS,
Prinsen and Koeter. (1993) 21 WyE fLEt

Balls et al. (1995) 59 WA kit
Prinsen. (1996) 44 Y& g
Prinsen. (2000) 4 9 ek
Prinsen. (2005) 50 e kit

ETONYTF—a VBRI GLP ICHERL TN 2 2 &R INTED., =,
#BRYE O 32— R4t (Coded substances) #%Ballset al. (1995) XN Prinsen. (2005)
DONYF—a VRRTEBEINTNDS,

6 FBRILDIEMREN
IEREPEDFHEIE. GHS (UN 2003) . EPA (EPA 1996) 33&¢N EU (EU 2001) L4l

DHEHMEZ L ITFTHON TS, Draize IEOT—F L7284, 1CE #HIZRICHT
LIFERE - BEEEOHEIZBNT, RLIRLEXIBEREZ2E,

15



#£1 BEhE- - miEEYmEOTFRICEL TO I(EEOBERR
(TYFERW=HBRT—¥ 222 GHS. FPA, EU OREETHELES E D)

— il KR R PRt
% n % n % n % n % n

GHSZ3# | 83 | 120/144 | 50 | 15/30 92 | 105/114| 8 9/114 | 50 | 15/30

EPAZSE | 84 | 122/145 | 52 | 15/29| 92 | 107/116 8 9/116 | 48 14/29

EUs %8 | 87 | 134/154 | 59 [19/32] 94 | 115/122 b /122 | 41 13/32

HlxDNYF—a P BBROWEREZ, LFYWEILTEED, BROESEINFHA T
J—, HEVEBROEEORIBA T I —2HERHREL TERL ., BERBIOEELE ST

®L”=, )

: IERE/HER (BBt - &) olhkz
2B OB RO R

: e E T OREE RO LR
2R BER ORISR (BB okkx
: 2B BT ORERE R (AR okhx

i

7z, LFWE. WEORE BN . BHRORXS 6 FLUEOHEBRYEDNS DX
DH) TERXHABDE, BRIC—BETE <, BEBEERIZEND, SEICKLDBEER
BLOBREROBWKS (T a—-)VE) CHaREROEWKS (BF, FEEHEA.
B DR I Nz, T O, BTV VEBET S M W RARRERIVR I N,
GHS DB LR L2 B E D X TE O —8UE, BEERB IOBRER
ER2ITEED,

TIT, BBERBICBREROE WYV O —)VE, BREROSHERYE &5
EEHER 2B W25 & O [CE RO R, NIRRT EBD, —BEN LD B
PR EBRERITE S5ITET L.

—HE  92% (69/75)
REEER . 6% (4/68)
kRt . 29% (2/ 1 (GHS pEEMEICBITDHR)

PLEDQEREN 5. [CE I BNTT )T — L% - B - REE SRRV S8, 1]
AT B A - B ORI B4 T % & T E B,

10



K2 HBYESBEIE OGS S EHERES R UG E O —RE - A1 - ARAR

—BE 1ol S ket

XS 83% (120/144) 8% (9/114) 50%  (15/30)
LB XY

7V a—)VH 50% (6/12) 50%  (5/10) 50% (1/°2)

TYIR-TIPE| 808 4/ 5 0% 0/ 2) 33%  (1/ 3)

JIVIR B 70%  (7/10) 0% 0/ 3) 43% @3/ 1)

TIAT)VE 89% (8/ 9) 13% (1/ 8) 0% 0/ 1)

BREE 8% (1/9) 0% (0/°3) .| 33% (2/6)

FZULMEEY 75% 6/ 8) 0% 0/ 2) 33%  (2/ 6)
Y DOFE 2K

A 84% (91/108) 10%  (9/90) 44%  (8/18)

EEHLS 81% (29/36) 0% (0/24) 68%  (7/12)
%D [::/\7?‘2

St S P A 76%  (16/21) 0% (0/12) 56%  (5/ 9)

=33 3% (8/11) 0% 0/ 6) 60% (3/ %)

1) SHILLEOWBRWEND SILFEMERXSTDADT—F EHiti L7z
£2) FEREEOH

7 HBEOfEEME
HiExNE® (Intralaboratory repeatability, Intralaboratory reproducibility)

MEERNEETIX, 4E REiEHER 2 &, Siloxane 2 9E) IZDWT, H—HER
NT4~5 BB ZBR VIR, AROES, ABEOEIE. AREEBIVARO 7))V F
LA D REHEOEHBIZBWT, MEHRNORENE EHEEMREINZ (Prinsen
20000 . HEEMEIS. EU S ETIERIEYE | 8. FIEE (R36) 2 HE B K OSREEHIHK
H R4D | EDOLYETH o=,

REVEMATICBNTERNTHE L7286, ABEOEZO OV E1Z 0. 9~6. 150
THolz, AEEREEO CVEIL 0~86. 6% (REEIIIEFEEHET—5) . TOMDAH
ROBIRBEATNA L1 D REHIZBWTHIEREENE T — 5 OEENKREN
o728, EFEBEYE EZRWEHEAD (VEIIWTIIZBWTHETLE (3) .

#*3 ICE#EOMmBRNEE (EM : Intralaboratory repeatability)

WBE spEeonm | CPREOUE
ABEDEX 0.9 ~ 6.1 .5 ~ 6.1
AR D fER - 86.6 ~ 346.4 9.5 ~ 49.5
IR DR 0 ~ 866 0 ~ 43.3
v A AT Y e : 0 £z 86. 6 0

11
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EBRMTOEREIZOWTHRELZ
Holr., AFEEBEO CV EIL 8. 7~95.8% (&
D, ZOMDOARDERBLIVCTINA L1 o REEIIBWTHIEREEMET—F D
BEIKE . JEFIBEDE EZRNZHEO (VERIWTNICBLTHIET L (F4),

#x4 1(EEOHNES (BB .

5a. ARCESO (V E
EEVSIERIREYE T — %) OEHETH

Intralaboratory reproducibility)

RS immeocg | SPELCH LR
AFEDEX .8 ~ 6.3 4.0 ~ 6.3
AR D REE 15.2 ~ 138. 7 15.2 ~ 22.4
AEDREE 8.7 ~ 958 8.7 ~ 18. 1
AEOGEM 0 %713 141. 4 0

1. 8~6. %D HIEHT

Migk 28 (Interlaboratory reproducibility) :

59 DHBRMEIZ DWW T 4 MRRIC K B BREANY T —2 3 > RBREEM L7~ (Balls et
al., 1995) . Draize IRICTHHEEHEINZHEII 22 HETHD., FOO56 11 WE
& ICEETHBE SN, 4 R T-RLZBEWEIL T wE (64%) . 3 Ml b

—HLU7EE 108 91%) Lizolz, RIS, BREICBNT 4 BRT—HL
B LI ET IME (82%) . 3Ll E TR LU -RBREYE T 11 hE
F1IE (100%) THo7z, KT, Draize IBICTRIEEHESNHEITBNT, 4
MR T—HLZRBEMEIL 26 WES 2298 85%) THO. IMEULET—HRLEZE
gL 26 8 (100%) THoiz.

#£5 [CEED MR Mk EE
(IS MBEAWARIRICHT 2 ERYE - BARASH 2V EBERRIED in rivT -5 DHE)

TR -

Cin i/ in | BRABH | BN 4@;‘;& SL | SR A eh )‘51
+ / + 11 4 T (64%) 10 (91%)
+ / - 11 4 9 (82% 11 (100%)
-/ + 6 4 1 (17%) 1 (17%)
-/ - 26 4 22 (85%) 6 (100%)

nd / + 3 4 3 (100%) ( )

nd / — 2 . 4 2 (100%) (=)
wmo 59 4 44  (75%) 53 (90%)

PELISY) HlE D fEak

(n.d : F—%EL)
ICERBRT— 5 DAZHWTHBE (BaMt - MRt BLORE (SR - iy
MIZBT 2 —HEDHBREZITo /7 (R6) . 15~T6% DHBRYIE N,

12



4 R T—B U7z, K72, 88X DOWBRWEMN, 4 ek 3 R L T—% L=, —
ENREVWHDIE. 7=V, TAFNBEIUNT N ETHo -,

®*6 BRN - BHEEMEOTRICEL ToO ICEEOMERM—REDE S D&
(GHS, BPA, U B 2AWERIHT 2 A - Bl e 0 -RELS)

AT 3HiT—% iz T
AR 0%) (B : 15%) (B0 © 50%)

n % n % n %

GHS# %8 4 44 75 8 14 [ 12
EU 5% 4 44 75 8 14 7 12
EPAS 5 4 45 76 7 12 7 12

(BERPERE ; 59, n ; BN THHBRYER

LLEDKEN S, MRNEE TIIAEEREOEE (BEOEY) MNThomE TS
CV EAMEL . FEEMENRD 5Nz, FDMOMEIE TIIIEREENE 7 — & 1B 8 Atk
EMNoTe. EFEEMBE DT —F ZBRWEZBEO (VEIZMET LA HTH 4858
B CTEBINEHERNEFICOVWTORFIR 9 TH- 7.

MaRXMIZ B T, 4 Mgk eh 3 MERR LA E TR, R, IR O BB R X . Draize
HEEOHET 91%. ICE BEOADHETS 88% &L, BIFAMENMESNTND &
HprE N7z,

8 BRBREDT—FDH

NUTF =2 a YERBIZAWS =L FOHREICDNT, ICE & Draize EDORBROD
GLP M 2R,
e Prinsen and Koeter. (1993)
ICE #£1% GLP #E#0. Draize %i3 GLP MO EZITE L., HBRYEIZI—RILaNT
VAR,
e Balls et al. (1995)
ICE #51d GLP ##1, Draize 3513 GLP #f0 T ORCD DR A R T4 > 16405 12 e 5
WEnrz. HBRYETI—- Meahiz,
e Prinsen. (1996)
ICE B & 0 Draize &% GLP B TEME NIz, HBRYEITI— KL TV
Uy, :
e Prinsen. (2000)
ICE#EB LU Draize #EE S GLP HEM TER S N7z, HBRWEIIO— RlLan T

13

19



20

b)O
e Prinsen. (2005)
ICEi#EB LU Draize FES GLP MM TEE I Nz, HBRHEIZI— MMLansz.

9 RBREOREREmE

NUTF—2a VRBRICAWS N § BEUSMTS ICEEICKDMENINTNBD A,
HHEMEBROEER. KFET— 5 OELH, fET—FORMRE, N)F—a
MBE LTINS mEd Aok, _

PUTO3IRBRTIE invitroD ICEEE invivo® Draize k& DBEEMEZRFL. B
7 > OMBERATEIZ THERE () 23T N TN\ 5,

e Balls et al. (1995
ICE i Index Score IZHBWNT, 2#ERYE THERENII 0. 490~0.599 TH D, Fr
IR EIE A TIIARBEMENZ 0. 724~0. 833 ERIFTTH 72,
e Chamberlain et al. (1997)
AR, ¥, &EREDRAIIRITHHERENI0.89~0.97T TH o7,
e Prinsen. (1996)
AR, ¥, &R EORL THERENZ0.86~0.92 THo 7z,

Procter and Gamble (P&G) #:&L 0. 28 #EIZDWT INONutrition and Food Institute
TEBEINZEBDRE I, /o vitro®D ICEL & in vivo LVET (Low Volume Eye
Irritation Test: A& &EIK) D Draize IKIZHBWT, EU D E TOFMEMRET XN 5%
SLS (S UNEiE:F M) D A) TEWTNHIEFEME, 108X TN IAZTLT
W Tind R4 GERENE) SHEsh. ZoMomE REiEits. %H5ks) Tl
10 T ICE#E & Draize IO T — N —HK. bPWETA—HTH- 7=

10 3Rs ~DBES (BEatE & L TOZ%H)

[CEETHASNTHSIRKARHS, RBENTER<BALLTERINZZT b
UDIRREZEANTNS 2D, MBEENETOERBGMOFERAEZNZ LI ENTES
(reduction) . E£/z. HERD Draize £ & B L T, MBRIBIEIC L2~ OERITE
VY (refinement) . MMA T, ICEETEME & Hl X N /2B & ITI3EBMOE B ETT D
BN <725 T EM S, ALFEWME OIRFREMETHME 2 A I BN TRO BB % [0
BETES (reduction) 72&. BRERBRO7ZDICTHFERANDREFRD Draize k&Lt
BLTHHEAENSDBIMTED, ZOBKRTIE. IR ZT2ERmOKRE
(refinement) . EABIME OHIHE (reduction) K NRHLELEYE B O @] 5
(reduction) ANERTE S,

14



11 BRBEOFRAEEEN

[CE = OFHMBEEBEIZHBNWT, Corneal Swelling (AEOMER) DWW TIINFNERE
FFERWEEBNSIERETHS I ENS, Draize HBEERELTH, BBRERBHRET
DBREEBEPTDHENTEDEEZSND, IBFIEMEREH 7)) — OB R4 Eo¥
BN ERS N2 BKITIE. Morphological effects (HRRFHIENL) £2BFEICT2ILY
AEETH %, i

ABIEOBIRIEIZ DWW TR, BB ORERE. WAEB XOCEHBREROESEN S, B
RTIEHAENTOHENRERIIRE TH S, 72720, BT ICE EIC L B IEHI
AR EERT 2ZFEHEE (1R BH0. HEROREEDRENS DEFEMNAET
H5,

[CEHEDRAEL T, 7ILa—)VEITHT HGBEREBRERNE N &, £2E
K, REEERABIOCBEICHT 2HBRERERDFH NI ENS, INSOYEZFMT 2
BUICIXIEENSLETH D,

BRETIE, kO Draize IEEREFEWIARW, LML, WHEESENERZEE
ATZHEE. B HENTFREINS,

REBEHBICOWTIIBAREIMIIER XN 2D, FEAKRFNAR 2T OHEAE. itk
D Draize EERELRBNIT20,

12 &

ICCVAM TEMx /= ICE HEOE=ZFTEMIINY T—2 3 VRRICHERTEH, 70
TR, TR EIN T WS, BSAC OFFHM & FEEE. ICCVAM ONU 57— 3 2B
HREZTAND Z EICHER WS a5,

REDLEME (VIVa—)VE, BER. FREEERD) TIIZ0BENTH Tidhng
DORBOBRAZERICAN/Z LT @Y7 0 ha—)LicEkDERBR 2 £ UL, ICE
FEiX. AL E ORFEEOBRBERFHMED 1 DEL T, Bk - mRMEmEZ A7)
—Z2UTBHIENRRETHS EHEEI NS,

BifE, EU TIX ICE ZEOBHEREE S > TILFMEZE R4 ITRST 5 2 S22
ANTWD, £7z, KETIE, FDA - EPA 2MbF B OIRFIEIEFTFMICHB N T, BRI -
R E OHWNIZ [CEEORREZITAND Z EEZRRITHEL TN,

OREIZBNTD, GHS ICTHEINT 2L EWEICEO 2 ERFICHBNT, ICE &KIiZk 2
JERME - SREIEEYE ORRIEME Z3Md 5 2 ENREETH 5,
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1% 1
£ (Definitions)

Accuracy: (a) The closeness of agreement between a test method result and an
accepted reference value. (b) The proportion of correct outcomes (positive and
negative) of a test method. It is a measure of test method performance and one
aspect of relevance. The term is often used interchangeably with concordance (see
also two-by-two table). Accuracy is highly dependent on the prevalence of
positives in the population being examined.

Coded substances: Substances labeled by code rather than name so that they can
be tested and evaluated without knowledge of their identity or anticipation of
test results. Coded substances are used to avoid intentional or unintentional bias
when evaluating laboratory or test method performance.

Coefficient of variation (CV) : A statistical representation of the precision of
a test. It is expressed as a percentage and is calculated as follows:

standard deviation _
x 100%
mean
Corneal Opacity: A subjective measurement of the extent of opaqueness of the cornea
following exposure to a test substance. Increased corneal opacity is indicative

of damage to the cornea.

Corneal Swelling: An objective measurement in the ICE test of the extent of
distention of the cornea following exposure to a test substance. It is expressed
as a percentage and is calculated from corneal thickness measurements that are
recorded at regular intervals during the ICE test. Increased corneal swelling is
indicative of damage to the corneal epithelium.

False negative rate: The proportion of all positive substances falsely identified
by a test method as negative (see two-by-two table). It is one indicator of test
me thod accuracy.

False positive rate: The proportion of all negative substances that are falsely

identified by a test method as positive. It is one indicator of test method
accuracy.
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Fluorescein retention: A subjective measurement in the ICE test of the extent of
fluorescein sodium that is retained by epithelial cells in the cornea following
exposure to a test substance. Increased fluorescein retention is indicative of
damage to the corneal epithelium.

‘Globally Harmonized System (GHS) : A classification system presented by the United
Nations that provides (a) a harmonized criteria for classifying substances and
mixtures according to their health environmental and physical hazards, and (b)
harmonized hazard communication elements, including requirements for labeling and
safety data sheets.

Good Laboratory Practices (GLP) : Regulations promulgated by the U. S. Food and Drug
Administration and the U.S. Environmental Protection Agency, and principles and
procedures adopted by the Organization for Economic Cooperation and Development
and Japanese authorities that describe record keeping and quality assurance
procedures for laboratory records that will be the basis for data submissions to
national regulatory agencies.

Interlaboratory reproducibility: A measure of whether different qualified
laboratories using the same protocol and test substances can produce qualitatively
and quantitatively similar results. Interlaboratory reproducibility is
determined during the prevalidation and validation processes and indicates the
extent to which a test method can be transferred successfully among laboratories.

Intralaboratory repeatability: The closeness of agreement between test results
obtained within a single laboratory, when the procedure is performed on the same
substance under identical conditions within a given time period.

Intralaboratory reproducibility: The first stage of validation; a determination
of whether qualified people within the same laboratory can successfully replicate
results using a specific test protocol at different times.

Negative control: An untreated sample containing all components of a test system
except the test substance solvent, which is replaced with a known non-reactive
material, such as water. This sample is processed with test substance-treated
samples and other control samples to determine whether the solvent interacts with

19

25



26

the test system

Negative predictivity: The proportion of correct negative responses among
substances testing negative by a test method (see two-by-two table). It is one
indicator of test methodaccuracy. Negative predictivity is a function of the
sensitivity of the test method and the prevalence of negatives among the substances
tested.

Positive control: A sample containing all components of a test system and treated
with a substance known to induce a positive response, which is processed with the
test substancetreated and other control samples to demonstrate the sensitivity
of each experiment and to allow for an assessment of variability in the conduct
of the assay over time.

Positive predictivity: The proportion of correct positive responses among
substances testing positive by a test method (see two-by-two table). It is one
indicator of test method accuracy. Positive predictivity is a function of the
sensitivityof the test method and the prevalence of positives among the substances
tested.

Sensitivity: The proportion of all positive substances that are classified
correctly as positive in a test method. It is a measure of test method accuracy
(see two-by-two table).

Specificity: The proportion of all negative substances that are classified
correctly as negative in a test method. It is a measure of test method accuracy

Tiered testing: A stepwise testing strategy where all existing information on a
test substance is reviewed, in a specified order, using a weight of evidence
process at each tier to determine if sufficient information is available for a
hazard classification decision, prior to progression to the next tier. If the
irritancy potential of a test substance can be assigned based on the existing
information, no additional testing is required. If the irritancy potential of a
test substance cannot be assigned based on the existing information, a step-wise
sequential animal testing procedure is performed until an unequivocal
classification can be made.
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