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Accuracy: (a) ¥ The closeness of agreement between a test method result and an accepted reference
value. (b) IEFE# The proportion of correct outcomes 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.

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

(smndard deviation

] x 100%
mean

Corneal opacity (5 8#): Measurement of the extent of opaqueness of the cornea following
exposure to a test substance. Increased corneal opacity is indicative of damage to the comea. Opacity
can be evaluated subjectively as done in the Draize rabbit eye test, or objectively with an instrument such
as an “opacitometer.”

Comneal permeability (#B%i#1%): Quantitative measurement of damage to the comeal epithelium by a
determination of the amount of sodium fluorescein dye that passes through all comeal cell layers.

Corrosive (i ft4f): A substance that causes irreversible tissue damage at the site of contact.

False negative rate ({AF2{%4): 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 method accuracy.

False positive rate ({3#:4%): The proportion of all negative substances that are falsely identified by a
test method as positive. It is one indicator of test method accuracy.

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 (i &% i BIt%): 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 (fi#M K #1E): 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 (i M #BI1E): The first stage of validation; a determination of whether
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qualified people within the same laboratory can successfully replicate results using a specific test protocol
at different times.

Negative control (B%1% % ##): 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 the test system.

In Vitro Irritancy Score: An empirically-derived formula used in the BCOP assay whereby the mean
opacity and mean permeability values for each treatment group are combined into a single in vitro score
for each treatment group. The In Vitro Irritancy Score = mean opacity value + (15 x mean permeability
value).

Opacitometer (/13 k A—#—): An instrument used to measure “comeal opacity” by quantitatively
evaluating light transmission through the comea. The instrument has two compartments, each with its
own light source and photocell. One compartment is used for the treated comea, while the other is used
to calibrate and zero the instrument. The difference between photocell signals in the two compartments
is measured electronically as a change in voltage, and is displayed digitally, generating numerical opacity
values with arbitrary units,

Positive control (k¥ x$#i):: 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 substance treated 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.

Reduction alternative: A new or modified test method that reduces the number of animals required.

Refinement alternative: A new or modified test method that refines procedures to lessen or eliminate pain
or distress in animals, or enhances animal well-being,

Reliability: A measure of the degree to which a test method can be performed reproducibly within and
among laboratories over time. It is assessed by calculating intra- and inter-laboratory reproducibility
and intralaboratory repeatability.

Replacement alternative: A new or modified test method that replaces animals with non-animal systems
or one animal species with a phylogenetically lower one (e.g., a mammal with an invertebrate).

Sensitivity (#H£): 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).

Severe irritant (5% #1%): (a) A substance that causes tissue damage in the eye following application to
the anterior surface of the eye that is not reversible within 21 days of application or causes serious
physical decay of vision. (b) Substances that are classified as GHS Category 1, EPA Category 1. or EU
R41 ocular irritants.

Specificity (¥ ¥4%): 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 (EXREMIIFAl): 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.

I'ransferability (##z1%): The ability of a test method or procedure to be accurately and reliably performed
in different, competent laboratories.
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3Rs: Replacement, Reduction, and Refindment Alternative

BCOP: Bovine Corneal Opacity and Permeability Test

BRD: Background Review Document

CAS: Chemical Abstracts Service

CV: Coefficient of variation

ECVAM: the European Center for the Validation of Alternative Methods

ESAC: ECVAM Scientific Advisory Committee

EU: European Union

GHS: Global Harmonized System of Classification and Labeling of Chemicals

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
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FoE, MREUENL OB AU ALAMEAR) ALz EicaBiE i, filk
@BHLSVIRBABCHETHE, AL ME RO, 127, REL EE.
REEER,. P LAY —F—, BBEHO—T 1 Al ETHo 7,

ICEiEDN) F—2a  IZHWSN-HERHTIOR S (WERKS, B8, w
KA A0S, RREORIERE) 3, ICEEOBRGEESFHmIC 7 Tho k=N
s
PR IC L 5 B U R

77— | EEEEY 1 8 5, EEE 3. NOSY ATV | EEER/E
ey 1.7Na—NE 5.5 B A ZAVTERR 22202 LTIAY 3,
E® |, TIR/FTICVETL. ZRUN L TI/8 L ZhOkdE® 1. FOEL
& . KIS 2. A= AMEEY 8. VR KR 12, ) a—4Lay 2.
TZF)VE 10, AHEFESIESY 3. T—F) |, FReRELEEY 2, EERK Y. A
B > 1. AeAkERL 5, £BN 4, I EE 2 AU T—FIVE 3. EELESY 1.
RF#FE LS 1. HE 85,

il D WIZWFIR O o FH LU

A 2, MREN |, UM 2. AN 1. FEAYI N | BRER 1 UK
gedk 3, IEH 2, RrEA 4. R 1, EEEREY | BEL 4 V) —TF
— B, MS/RREH 15, HESME 3, REM 6, LHESARS | WELEY 5 K
8, FGELO, BliGik 1. A3E 4, B/ 5. B 2. W 10, UO—-HE 1. TS
Z b5 2, Gl 9. BERMEWME 1. FriEtEs 25, BRI 3. I 37, T3¥
B - g - B4R 20, BESEET 23,

4 RBEOEMEEZNET S2DICHVSNAEPMED in vivo BET
BRT—5
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BEAFTELEFPHOE M SIRFIKEOT—F 3 o LdE0Attn. it
BTF—4ELTH5H0IEB. ZOEEAENFHBEDETH S, BHIC L0 5 %m1E
HIEICRE I N EZH L. FHCODWTIEHFHTH S, LA -T, BERICH
WTE MIMETHBAMEOT—413, BRT—4 ELTIR@YTIRAAWEEASN S,

ICE#EDON) F—2a T, 79X ERWZRHIELER Draize i) OF—F48
B ELTHWSHE, Draize &1L, 0ECD 7 A A K1 AMEREHTH O (0ECD
TG 405) . MAMETHHHZINTVAS HETH S, Draize T, THF ORI
(L ¥EME = RESE, @PBUTEMSIREZRNWTREER DA< & T2 HME THIBM
IR L, A, IEBLUERORMIEREZRATS. ARERORMICEA DT
ZLTHD, BB Z & 12 Maximum Average Score (MAS) %> Modi f ied Maximum Average
Score (MMAS) ZHH L. HRAMMEERE £ MT 5.

Draize IEOT—#IE, ICE EEWTL THONEHMRBLUBMGEORKBM RTHD.
FDELKE GLP ML 7= BT > 72728, GHS. EPA. EU OWT N D55 ALNE -
KB A RE T — 2 BN F— 3 VICHWE, TOHRTCHS OB, 188
ENZ BWTEFEMEORFMIE - BRIEONM - 2FREE L TERASNTVWS D,
AFWEREIZB VW TREOHBIEIZHY TS 1 IZTDOWTIREAFIZRT,

Draize iKIZDW T, E b &H# L 2B EOERIESRBIEOEEIEZ DWW TR
ENTWA., FWRIBED S hRIBEOMEICH LTIR, bk ERBORIEHERENT
£ (McDonald et al. 1987) . HFIMEMEIZOW TR, FA YU 3L E TR
RIEAEE XN TWS (Grant 1974, Butscher 1953) . —7%, E h&EUHFTIIRAR
HREERLES—ABWEENT VS (McDonald et al. 1987) . LAaL7Aads, B
f£. Draize EICK V., {E¥HELE FORICH L TEB KB ZS X5 THEMEIZ D0
THATHTETEY, Batt - WAL HET 5 L2 M E L7 ICE B0z
BWT, Draize k& 8MT—F ELTHWD Z EIZHEIZZWEHBTZ S,

GHS D4y (HIZxHd 5 MIEX )

B4 1 (Rizxbd 23 LEREs)

Pl ED 1 OB THR, SABELERIZHL T, MENTH2 & FllZNa0IER
ARHohsg, Fdilin 21 AROBSNMbIZRESICRERLAWERIGEY o NS, &
oidiEE 3 ITehbir<E® 2 BT, HEMEH T 24, 48 BLT 72 BHIZHG 28
lOEHZ 37 A RS ARER 23 TR EE> 16 TRERESEBSHS,

5 BHBEOT—F ERMROFMME

— 2~




LLFD s 2ONYF—a YREMS AROEA - ik, ARERESIC7)0ALE
1 o8RBT —F 2B TS,
Prinsen and Koeter. (1993) 21 P

Balls et al. (1995) 59 e fitid
Prinsen. (1996) 44 e kit
Prinsen. (2000) 4 ME it
Prinsen. (2005) 50 M FL kit

ETONYFT— 3 BT GLP 2L TiThi/z, 7235, Balls et al. (1995)
T3, #BME O 2— F{E (Coded substances) ASEMiZ 7=,

6 IABRIEDIERNE

ICE D IEMEMEIZDWTIE, GHS 208 (UN 2003) . EPA 43r%i (EPA 1996) $L7XEU
81 (EU2001) OFNFHORMIZESNT, Btk - sl idE (2% Draize 50
T— T HZ & TR L 7=,

ICE iEORBEICBL THE, Z 1 ITRLAZEDIT, GHS iz LM &tk - ssfumttdh
HOSBELBLELEE, ERRIZ (Accuracy) 83%., HRHEE (Sensitivity) X 50% 3+
KT RAE (Specificity) (292% Tdh-oiz. {AMETESE (False positive rate) I3 8%
B LA R (False negative rate) 12 50% %2R L7=, £/, BIETRE (Positive
predictivity) 12 63%. E&fEFR#E (Negative predictivity) 12 88% Th o7z,

1 BEE - WFBIEMEOTIZBL TO ICE kORI EERS R

(IHFERWIRBRT—% %I GHS, EPA, EU OF W THEL 2B E L OHE)

IE e IR i R BERTER PERTEE

% n % n % n % n %6 n
GHS#+% | 83 | 120/144 50 | 15730 92 | 105/114 8 9/144 50 15/30
EPAZ S | 84 | 122/145 02 [ 15/29] 92 | 107/116 8 9/119 48 14/39
EU4r % | 87 | 134/154 99 | 19/32] 94 |115/122 b 1/122 41 13/32

(& DN) F—a PRBROREL, (LFPUTLETERED, RS MMESNLHHMAH T
U=, H50VIRRLEEORMATI) —2HERRE L TRIRL, FEAROS BT

L7, )
IE W % EREAES R (B - BRtD) ok
] I WS R OB o
oM . 2REMEPOBREEROLSR
AW 8 SRR ORISR (BB o®
4 Bt & . 2REHTPOREEER (BN otk
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AR D% 2 TIMEEHTIK S T EOBBIEEDS JUBRERZRT. 7L ORI
ARSI UABRIERES 0% &M<, £, [Ek, BEDS IR mEEROBER
HRHZNTH 8%, 0% BLN6% EMmWEZRLE. £IT, 7)Iha—)E 5
WEPER], EAZERS L T ICE I TOMRRMIE 25 L 72 B a, ERRIZ R0, (B
MERBIUBBRIERIZETL, TNEN92%. 6% BLTN 20 E REFEETH - /.

®2 BWEHWME T LOGHS 2B L 2B EOBEE - BEfER

TR TT/ 4 TS ot
H7)— .
% NO. % No.
T —% | 8 9 /114 | 50 | 15730
CEWE Y 5 A
T O—UE 2 50 5710 | 50 1/ 3
78 51 0 0/ 2| 33 1/ 3
e 0 0 0/ 3| 43 3/ 1
ITATINE 9 13 1/ 8 0 0/ 1
PR L 9 0 0/ 3| 33 7/ 6
G INZY 51 0 0/ 2| 33 2/ 6
{8 OFE
itk 08 ] 10 9/90 | a4 WAL
B 3% 0 0/ 24 | 58 7712
e 0 0/ 6| 60 3/ 5
T P a0 0712 | 56 5/ 9
7 REEOEEE

HE#@PNZ®; (Intralaboratory repeatability, Intralaboratory reproducibility) :

RN TIE, 498 REiiEES 2 9. Siloxane 2 ME) 122WT, [Fl—HEdk
NT4~5 ERBREROEL, AROEE, AROMIE, ABRERSXUEBRO 7L
LA o REaEOFEBICHEWT, £BERESHT (CV) BE-cRe @2 st (ANOVA)
W RGN OB BEREERH L Prinsen, 2000) . #6LL 72 4 BT,
EU s S TERIKtE | M. IRFMAE (R36) 2 BB LR ERME R4D | WHETH
o o2

REHMATIz B TEBATHELZEE, AROES O (V {#Eid 0.9~ 6. 1XOWH




Td o7z, APEEO CV il 0 ~ 86. 6% (@ HIZIEMEEHET—») OWHTHY ,

FEHHEMEOT—2 ZEEWEESO OV lilddE 2. FoMoAaoEkEs Loy~
TZIF LA R EEIZBOWTHIERBEDE OF —F 128K E o 72085, JEfik
EMEOT—F ZBRWBEO OV idkExhr (&3) .

3 ICEEOiaeraZE Sy (s#1%E : Intralaboratory repeatability)

R spmeocve | SPETOC
AR JE X 0.9 ~ 6.1 .b ~ 6.1
FE 16 OD i e - 86. 6 ~ 346. 4 9.5 ~ 49.5
RO 0 ~ 866 0 ~ 43.3
A O Rk 0 #7-i2 86. 6 0

KBHTOBBUEICOWTHKRLZEHS, ABROMEE O OV #id 1. 8~6. XD T
Holz. ABUEEO CV #IZ 8. 7—95. 8% (R ElIIERMEMET—4) OWETH
0. FRBEMHT —F ZHRVIZBEITOVE B.7T-18. 1%) B&#Shi. ZOMOD
ABROMERB XN A L1 D REEIZBOWTHFRBEMRT— 5 OEBHNKE
<. FREERHEOT —F ZFVHSIC (ViEd®REE N (k4) .

74  ICE#OMaRMNZER (B4 : Intralaboratory reproducibility)

wewn | owmcowa | pRCoOE
AEOE X .8 ~ 6.3 4.0 ~ 6.3
F i D Jifi e 15.2 ~ 138. 7 15.2 ~ 22.4
Ao iR 8.7~ 958 8.7 ~ 18.1
IR D Btz i 0 =712 141. 4 0

MaRkMZ W (Interlaboratory reproducibility) :

59 DEBRPIIZOWT, 4 HERIC K2 MM F— 3 > &EML 7= Ballset al..
1995) . Draize IBIC TS SN A 2 HETHO, TOH5 11 WHEIZ ICE
ETHEC M SN, 4 SR T B LU ZBEDEIL THE (64%) . 3 R LT3
LZZBEIB 108 (91%) Eiz-7. MERIZ, BERECSOT 4 R T B L-AR
ML 11 HEP IPE (82%) . 3 Maakbd LT3 L /- AREDER || B (100%)
THor. KIZT, Draize IHICTRELHESINAMEIZH W T, 4 fiET 8L B4
ML 26 ME P 22 ML (85%) TH V.3 Miakbh LT L /= IRtEME I3 26 77 (100%)
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Th-o7.

%5 10F iR
e (SYBEAVRECHTSHAR SRS SLAARKD it i 7= 0iA
[FETE ) ; .
iyl I wn | ARBT-EL | 3WEMLET-H
skt WMEE | RBEREK | Drggmpn | LreEEW
Y/ + T i 7 6® | 100w
¥/ - 1 3 9 6% |11 (1009
— /¥ ; 4 L am |1 amw
—/ - 2% 1 7 (5% | 26 (100%)
nd /+ 3 1 3 (1008) =)
nd /- 2 1 2_ (1009 =)
B K 5 1 W% | 55 @00
(n.d. : T—5%L)

ICERBT— ¥ OHZROTHYE GERFE - i) BRUBRYE (Eart - SRl
HELIS) M ORMERIIC B2 - HIED L 2572 (£ 6) . TH~T6% OHEEM AL,
4 RMT B L. £, BROBERMEAS, 4 M 3 B ET & LE. —8
ERAEVWHOR. Zha—). TAFNBLIET A BTHo /=,

#£6 RN - SEREHEOTRIZEL TO ICE EORRM —-BEOESDE
(GHS, EPA, EUASZRVERICHTEAN - RARA HEO-RELE

45T JMATH e TR

BB (—E ; 100%) (—H . T5%) (—5% : 50%)

n % n % n %

GHS47 8 4 44 75 8 14 7 12

EU 43 %i 1 44 75 8 14 7 12

EPASH 8 4 45 76 7 12 i 12
(BB eise s ; 59, n ; ENUT58EMER

PALEOREN S, MNAT TR AR OERE (AROME) 2A0THOMETH
CV AME< . MERESBY SN, TOMOBERTIERREDE T — 7 ICEBAK
Epo 2, ERREMEOT—F ZRRVWBEO CVEESEES Iz,

AR MW T, 4 WAk b 3 MaaiA L THRE. BRI, B 1t O MBS S N Draize
HEEDHET 91%, ICE EOADHETS 88% ZRL, REFBHRAGLNTVLLL
A= hz.
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8 BHBEOT—FOH

N F—3a ATHOWENEZUTOWEIZDOWT, ICE L& Draize kOB O GLP
Bz R,
e Prinsen and Koeter. (1993)
ICE #%12 GLP %88, Draize i%i3 GLP MO S HIIE L, #BMEIIO— LN T
Wiz,
« Balls et al. (1995)
ICE #%13 GLP %&0, Draize 1413 GLP #6400 T OECD OitBA 1 F 71 > T6405 (TR
MEhiz, BRYIEIa—RMeahiz.
e Prinsen. (1996)
ICEiEB L Draize ik&d GLP R TERKE S N/, EHHIEI— Fleah T
Ly,
e Prinsen. (2000)
ICE B LT Draize &6 GLP MM THBSI N/, #BEPTIZI— Rtz
W,
e Prinsen. (2005)
ICEiEB LU Draize #EES GLP R THRE S /-, #BWE I3 — e,

9 BREORFENZRE

WY F—a AAcHnshik b REBEAICS ICE IR 28t EnN TS, &8
WESROBLR, HFT—7 ORI, BhT—FORMABE, N)F—ar&l
THRAEYSSMED RSN,

PLFD 3RS CWE invitrod ICE¥RE fnvivo® Draize ik & OMMtEEZRIAL. €
7V o OB THBGRE () 252 TH S,

e Balls et al. (1995
ICE i) Index Score iIZHWT, LHEBRMTTTHBFAENL0.490~0. 599 TH D, ¥
IR EEE R TR 0. T24~0. 833 S HEFTTHo 7.
e Chamberlain et al. (1997)
iR, WLRZ, KBS E O AIZHIT 2 HBFRENT 0. 89~0. 9T TH 7=,
« Prinsen. (1996)
[, LR, K52 E ORS THMFHREIT 0. 86~0. 92 TH- 7.

Procter and Gamble (P&G) ¢tk 0, 28 #E (22T TNO Nutrition and Food Institute

TEBEEN-EEAERME XN, /o vitro® ICEiEE in vivo LVET (Low Volume Eye
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