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determining the nature and depth of comeal injury, was recommended for inclusion in the
protocol when the standard ICE endpoints (i.e., comeal opacity, swelling, and fluorescein
retention) produce borderline results. With this in mind, the development of a standardized
scoring scheme using the formal language of pathology to describe any effects was advocated,
along with defining the appropnate circumstances under which histopathology would be
warranted. The Panel noted the need for reference photographs for all subjective endpoints (i.e.,
corneal opacity, fluorescein retention, and histopathology) to ensure consistency among
laboratories.

Given the limited amount of ICE reliability data, additional studies using the recommended ICE
test method protocol were suggested to better characterize the repeatability and the intra-and
inter-laboratory reproducibility of the test method. The Panel recommended also optimization
studies that were considered to be potentially useful for improving ICE test method performance.
These studies included efforts to optimize the decision criteria used for identifying corrosives
and severe irritants, an evaluation of the impact of routinely performing replicate experiments,
and an evaluation of the impact of variations in the time between death and testing of the chicken
eyes on test method performance.

The Panel specified that any optimization and validation studies should use existing animal data,
if available, and that additional animal studies should only be conducted if important data gaps
are identified. A minority opinion of one Panel member stated that no additional animals should
be used for this purpose.

The Bovine Corneal Opacity and Permeability Test Method

The Panel concluded that the BCOP BRD proposed version of the test method has been shown to
have adequate accuracy and reliability for detecting corrosive or severe eye irritants in the tiered
testing scheme outlined in the BCOP BRD, with the following caveats:

*  The test should not be used to identify corrosive or severely irritating ketones,
alcohols, and solids. Further optimization and validation are necessary before
these classes of materials can be assessed with this test.

* Itneeds to be confirmed that the BCOP test method can identify, as well as or
better than the Draize test, those substances known to cause serious eye injury-in
humans. It appears from the list of chemicals tested that at least some of these
substances have been tested in BCOP (e.g., floor strippers and heavy duty
cleaners).

e A histopathological examination should be added to the test unless the test
substance is from a class of materials known to be accurately predicted using only
opacity and permeability in the BCOP assay.

The Panel concluded that the BRD proposed protocol for the BCOP test method is useful for
identification of severe or corrosive ocular irritants in the tiered testing scheme outlined in the
BCOP BRD, with the caveats noted above, as well as those noted below:
e 0.9% sodium chloride should be used instead of distilled water as the test
substance diluent.
e Determination of osmolarity and pH of test solutions should be conducted.
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¢ The optimum age range for cattle should be determined.

*  Users should be aware of zoonoses, including the possibility of Bovine
Spongiform Encephalopathy (BSE).

*  Concurrent negative, positive, and benchmark controls should be used.

With respect to suggested modifications to improve performance (accuracy and reliability) of the
recommended standardized protocol for the BCOP test method, the Panel recommended the
following modifications:

*  Use of the larger holder as suggested by Ubels et al. (2002, 2004).

* Re-examine the use of the calculated total score when the endpoint is severe

injury only.
*  Changes to the medium used to bathe the eyes, including a determination of
' whether fetal bovine serum is needed.

While the Panel believes these modifications are important, the Panel concluded that the data
presented in the BCOP BRD support use of the BCOP assay in its current form for identifying
ocular corrosives and severe irritants other than alcohols, ketones, and solids in a tiered testing
strategy for regulatory hazard classification and labeling purposes.

The Panel also suggested that histopathological examination be added to the recommended test
protocol unless the test substance is from a class of materials known to be accurately predicted
using only opacity and permeability in the BCOP assay.

While actually a change to the BCOP method, the Panel suggested the possibility of using the
porcine eye as a model for the human eye. The Panel recognizes that this change would require
complete validation, but wants to be sure this possibility is considered for future work.

During a vote on Section 12.2 (Recommended Standardized Test Method Protocol) of the BCOP
report at the Panel meeting, three panel members expressed minonty opinions. Dr. Freeman
abstained from voting on Section 12.2 because he believed the discussion on this section had not
been satisfactorily resolved due to time constraints. Drs. Stephens and Theran did not agree with
the final language presented for Section 12.2 because they believed the BCOP group members
withdrew their original summary conclusion under undue pressure.

Regarding recommended optimization studies to improve performance (accuracy and reliability)
of the recommended BCOP test method protocol, the Panel recommended using a larger holder
similar to that suggested by Ubels et al. (2002), re-examining the use of the calculated total score
when the endpoint is serious injury only, changing the medium used to bathe the eyes, using
antibiotics if eyes are kept above 0 °C, and defining appropriate ages of donor animals. While
the Panel feels these improvements are important, it believes the data presented in the BRD are
sufficient for supporting use of the BCOP assay in identifying ocular corrosives and severe
irritants, except for alcohols, ketones and solids, in a tiered testing strategy for regulatory hazard
classification and labeling purposes.

With respect to the recommended validation studies to evaluate performance of the optimized
BCOP test method protocol, the Panel concluded validation studies, or submission of additional
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data supporting the three-minute exposure time suggested for volatile solvents, will be necessary
before the BCOP test method can be recommended for use with alcohols and ketones.
Validation studies or submission of additional data will be necessary before the BCOP test
method is acceptable for solids. The Panel concluded the information in the BCOP BRD, along
with the Panel’s suggestions, is sufficient to support the use of this test method to identify severe
irritants and corrosives, with the exception of alcohols, ketones and solids, in the tiered testing
scheme described in the BRD.

The Panel concluded that an additional validation study is not necessary for the recommended
additional histopathological examination to the BCOP test method. Although adding histology
to the BCOP assay involves additional endpoints, current practice has not been to insist on
validation of histopathological examination when it is added to an in vivo test method. A
standardized histopathological scoring system was suggested by the Panel, but this should be
arrived at by the experts in the field and will not require validation. NICEATM/ICCVAM
should facilitate the development of a histopathological scoring system for comeal damage (with
visual aids). Changes in the calculation method for the BCOP test score, or the use of the
individual endpoint data instead of a calculated score also do not need to be validated.

When validation studies are conducted, the Panel believes the studies proposed in the BCOP
BRD are appropriate but should be limited to the classes of test substances in question.
"'Validation studies should be carefully planned. Tests should first be done to confirm that any
modifications of the protocol do not decrease reliability. Once the inter- and intra-laboratory
variability is defined, it will not be necessary to have a large number of laboratories test every
chemical in the validation study. Validation should focus on the class of chemicals in question.
The study should involve a very small number of experienced laboratories with only a limited
number of duplicate samples at each laboratory.

Any validation or optimization studies should use existing animal data, if available. Additional
animal studies should only be conducted if important data gaps are identified and such studies
should be carefully designed to maximize the amount of pathophysiological information
obtained (e.g., wound healing) and to minimize the number of animals used.

With respect to Section 12.3 of the BCOP report, one Panel member, Dr. Stephens expressed a
minority opinion. The report leaves open the possibility of additional animal studies as part of
this process. Dr. Stephens believes that no additional animal studies should be conducted for
such optimization or validation exercises.

The Hen’s Egg Test - Chorioallantoic Membrane Test Method

The Panel concluded that, for the purpose of detecting severe eye irritants in the tiered-testing
strategy outlined in the HET-CAM BRD, the HET-CAM test has been shown to be useful for
identification of severe or corrosive ocular irritants. The Panel stated that the high false positive
rate was a limitation of the HET-CAM test method. It was proposed that positive results from
the HET-C AM test method could be re-tested in a modified HET-CAM test method (e.g. using a
lower concentration of test substance) to confirm the results. Alternatively, substances
producing a positive result could be tested in a different in vitro test method (e.g., ICE, IRE,
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BCOP). Substances producing negative results (e.g., HET-CAM score defined as nonirritant,
mild irritant, or moderate irritant) would follow the tiered-testing strategy.

It was agreed that the most appropriate version of the HET-CAM test method for use in a tiered-
testing strategy is the test method protocol recommended in the HET-CAM BRD. The proposed
HET-C AM standardized test method protocol is adapted from the one by Spielmann and Liebsch
(INVITTOX 1992). The proposed standardized test method protocol contains negative controls,
solvent control (if appropriate), positive controls and benchmark controls (if appropriate). The
method also recommends using the time required for an endpoint to develop as the criteria for
assessing irritation potential (IS(B) analysis method). The Panel stated that procedures for
applying and removing solids from the chorioallantoic membrane (CAM), which may adhere to
the CAM and demolish the CAM upon removal, should be included in the standardized test
method protocol provided in the HET-CAM BRD.

Due to the numerous variations in the test method protocols and different analysis methods that
have evolved since the development of the test method, the Panel stated that the use of a
standardized test method protocol in future studies would allow for new data to be generated.
These data would allow further evaluation of the usefulness and limitations of the recommended
test method protocol.

With regard to optimization of the recommended standardized test method protocol, the Panel
stated that a retrospective analysis should be conducted to determine if different decision criteria
might enhance the accuracy and/or reliability of the test method for the detection of ocular
corrosives and severe irritants, as defined by the European Union (EU 2001), United Nations
Globally Harmonized System (UN 2003), and the U.S. Environmental Protection Agency (EPA
1996) classification systems. The Panel proposed the use of a modular approach to validation to
identify needed validation modules (e.g., interlaboratory reliability) and focus on evaluating
those modules.

The Panel stated that the recommendation to optimize and to use an optimized method should
not minimize the value of data already obtained with the method of Spielmann and Liebsch
(INVITTOX 1992). As some laboratories already apply the method of Spielmann and Liebsch
(INVITTOX 1992), the data generated in these laboratories should still be valid and be used for
labeling of ocular corrosives and severe irritants. The Panel proposed that an optimized test
method may be used when a positive finding is obtained in the HET-CAM test method of
Spielmann and Liebsch (INVITTOX 1992); the substance could be re-tested in the optimized test
method protocol.

The Panel further stated that inclusion of different endpoints (e.g., trypan blue absorption,
antibody staining, membrane changes, etc.) for evaluation of irritancy potential may increase the
accuracy of the HET-CAM test method. It was proposed that these additional endpoints may
help reduce the number of false positives observed in the HET-CAM test. The Panel suggested
that these endpoints could be included, but were not required, during optimization of the HET-
CAM test method. '
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With respect to validation of the HET-CAM test method, the Panel agreed that if the test method
were optimized and modifications made to the test method protocol had a major impact on the
conduct of the study, a validation study should be conducted.

The Panel specified that any optimization and validation studies should use existing animal data,
if available, and that additional animal studies should only be conducted if important data gaps
are identified. A minority opinion of one Panel member stated that no additional animals should
be used for this purpose.

The Panel further recommended that an evaluation be conducted to determine the relationship or
predictability between the short-term effects observed in the HET-CAM and long-term effects
observed in rabbits or humans be conducted. The Panel proposed that such an evaluation may
provide additional support for the use of the HET-CAM method to assess the delayed and long-
term effects of ocular corrosives and severe irritants.

Proposed List of Reference Substances for Optimization or Validation Studies and to Use
in Establishing Performance Standards

The Panel reviewed the adequacy and completeness of the proposed list of reference substances
and concluded that the list of proposed substances is comprehensive, the substances appear to be
readily available and in acceptably pure form, and the range of possible ocular toxicity responses
in terms of severity and types of lesions appears to be adequately represented. The Panel also
concluded that, while it is recognized the selection of reference substances is in part limited by
the availability of appropriate in vivo reference data, the current list has too many substances and
is unwieldy, surfactants are over-represented and thus could be reduced in number, and more
inorganic substances should be added, if feasible. The Panel also recommended that substances
known to induce severe ocular lesions in humans should be included in the list, even in the
absence of rabbit data. For all validation studies, Material Safety Data Sheets (MSDS) for the
recommended substances should be provided (e.g., a coded MSDS); also prestudy safety
briefings should be conducted routinely. Finally, the Panel recommended that an assessment
based on the ranking of experimental data for severity for both the reference test method and the
in vitro test, using the proposed reference substances, be conducted routinely.

For any future validation studies that are performed subsequent to protocol optimization, the
Panel recommended that a two-staged approach be used to evaluate accuracy and reliability.
Accordingly, the first stage would evaluate test method reliability using a subset of substances
that could be tested in multiple laboratories, followed by a second stage encompassing a larger
number of substances to evaluate test method accuracy. The Panel suggested that the accuracy
assessment include a statistical analysis of the ranking of experimental data for severity for both
the in vivo reference method and the in vitro test.
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%£5—2
(BAEBMERRBEFREFMERES. £ MEEETINER VWK EERERBREBIEO M
F#%5(2006))

4. RBEOERMZFMET 2720 ANSNZHED in vitro BLUBET— 5 0%
EELE 12 BRO#ERMEDZ <IZ ECVAM. ICCVAM T EpiDermTM. EPISKINTM& %
WX CorrositexTMONY F—2 a > THEAINIZHE TH S, ZHNSOEBRYEONREIKICLD
RS RICDO W T FRIORT X & L TR E N T 5,
Liebsh et al.,, ATLA 2000; Barratt et al., Toxicol. In Vitro 1998; Fentem et al, Toxicol. In
Vitro 1998; Worth et al., ATLA 1998; Botham et al., ATLA 1995
ICCVAM (2002) NIH Publication No: 02-4502
ICCVAM(1999) NIH Publication No0:99-4495
ARIZBOTHYORERNRE/L > THWEIMEIIBEEREZZOT3IMETH S, BIMIEED
3 MERWITNOEENMETH S, LrLEMBRESNTOURWHERLEEEZREDLHD
NH5. BRPETIE 10X RETHEEZRTHOZHFL THO. MBRAFK TO in vivo 7l
EWIREL, CHEBBESORT vy VERTWDAHEEAEOFERMBED LN WO TS E
EEBMOMICEEL THST. HETHEBMOHETH S,

5. TXRTOT—FBIUHER

EMBTEBSNAHR 2 ERVBHKRZER L 722 TORER(62 B)ITDWNTORERMEH
INTBD, INEHEXHERO—BREZIRRL TS, EpiDermTMIZBWNWT invivo THEM
PE LS N2 DOERRESIEL HE L2, BHERmE 2R < 6 R ME 30 il
29 iXBR T, BKE (sensitivity)ld 29,730(96.7%) ThH -7, —hH. EBBUMEZIEL <EBEENH
EHIE L 7=L 6 $ER A 30 B 20 BT, Fr Rtk (specificity)id 20,730 (66.7%) TdH -
=, FEBHEEREEIBEHEL/ZYEIL 5% potassium hydroxide & L-lactic acid T, &T®
BRI CTHENRZ> TWe, ZNEBHETHREED in vive T—F L DB TH S, in vivo
F—HIZDNTHERL. invivo T—F DHEIZENSIHNT, —HBIILODBWMEE 5., B
T HHE J1(positive predictivity)ld 39 DB DD 6 29 #] (74.4%) . BBYETFHMEENIX 21 #id
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20(95.2%) TH oz BatT 5 L IEL WERNE SNEIE (—FER) 13 60 s+ 49 £ (81.7%)
THo7z. BEUWHETH % sulfuric acid % 2 [a] & HEH EHE U2 EERMN 1 eikdH o7z,

Vitrolife-SkinTM TOREE T 30,730 (100%). #HRHIL 20,730 (66.7%). BEtETFHEES 30
/40 (75%). &t FHIRES 20,720 (100%) T&H V. EpiDermTM ERIEDHIERTH o7z, IE
BattxE-> TEBRMEEHMEL/ZDIE 5% potassium hydroxide & lactic acid & EpiDermTM &
FCYBETH> /=,

%56

=517

(AXBYERRBEZRHMERR. £ MEEET IV ZH W RER AR BRREIEONMmE
R (2006))

KiZ, 12 BEOEBMEAOEEET I TOHERERE in vivo T —F THE L7z, 1 HiRIZH
WTE S EREYE (sulfuric acid) I DWTOHEIMD 5 ik L3Rz > TS, 5
R TOHERREZOYVHOHERKFEE L. HBYVEREZSMBELTERET S &,
EpiDermTM & U Vitrolife-SkinTMDEREE 1, ®j# k12 12/12(100%). HFR1E 4/6(66.7%), EHE
t 10/12 (83.3%) . #4512 2/12(16.7%). HBEEMEE 01200%)E VWTNBFR—TH o7z, 5T,
EpiDermTM % T\ Vitrolife-SkinTMiti £ 7 )V ORI B B OFEMIc B L TEIRRWEE Z 5N 5,
ECVAM TEMi X172 EpiDermTMD/NU F—2 3 »#EREK L THIRIZFAETH D, FiZ.
BREEERN DIV EH EPISKINTME 0 & FHRIEIZES W EFMTE 5,

*5-8
(AAEGYERRBFEFRFMERR. & MEETT I Z R WK ER REABAE RO il #5
R (2006))

ARBRIZB T, L-Lactic acid 13, FEEEMENC)E L THEL invitro DEEETILED
HEBEZLLE L5, EpiDermTMK U Vitrolife-SkinTM® FEfi#% R TIIE 2 ¥ E (C) & HE
SN DBEEEME E L TR I N/~. XEk1 Liebsch et al.(2000)D#H Tl lactic acid D
in vivo classification I R34, §72bbEREHOELL TS (#513—F T EpiDermTM Tl
NC & L TWa7AY), Barratt et al.0> ECVAM Workshop TOREIZ HFRIEDEE RN D 5. 5RO
lactic acid @ in vivo OHEF DRI DONWTIIHRZ L HLEAH D, B L invivo TERMEH D
25, BEEETINTOBEOHERELWNI &IZR5,

Potassium hydroxide {3 10%i5#& = BHEXBE L THY, 5%AIR%E invivo BHEME & LU TEF
il TWd, Invitro TIRWTHNOKEET NS 5XARIIERED O HEL. BEEMEED
RiyEisd, LML, Xi#k 4 (NIH Publication No:99-4495, 1999) Tid in vivo TO¥|EIZ
discordant, =B L TWARWEDRENH D, RRBEICL > THENRES Z LI TFRITES
ZETHY, FHERIEEETNOBRBRENSGNWI EICKSTEE DD D,

6. MWD EHEN (BB, M)
RBIEICEEEZRIITFHIABOEAKRBOERERBHENETHD ., SEOHINEZEXK
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EINBT LRV, BEEOREIIYr 70 L— M) —F—TiT\, #fiREFERIIEEIEE
HELREEELTERINS,

F—HRNT2EABZEORLERKL 1EE E 2B H TRESHERMH/ZDIL, EpiDermTM
BN EA1E 72 B sulfuric acid & lactic acid D 2 DOYPETH D, TNTN 2 fesk (fe
148, MK 2 D 14, Mk 3 D 15, Hidk 5 D 51 @ 4 #]) TH o7z, Vitrolife-SkinTMZ A
W34, sulfuric acid, octanoic acid, sodium hydroxide @ 3 )8 T#& 1 fiak (fEax 2 D 34,
M3 D15 K25 D 3H]) Th oz, Bizo - RHE L 58 E 13 EpiDermTM T 4,/60(6.67%).
Vitrolife-SkinTM T 3,760(5.0%) &. Vitrolife-SkinTM® A 23O M &N o7z, ZD Rz 72
EDEWITHIRREFERICHE L EHEABEOBEEZ R LD TH2H, HEEOKYDICKDHE
NRZSEBEZBNTHAEFRII 1 HA. 2 HE. EBMAREDIFIFIFMUMBEEZRL. BRANT
OHBREETEWENZ S,

EpiDermTM % F L /2 384 fia% 1 DA sulfuric acid D B E A MO Mk S 13 Rz > T,
FREOBVLEYD GEE ?) T 1/6(16.7%) NUFT—a VHEETII 15 EH DD, 6 ik
HEOTEEVEEDNS) MEKTORVENERE L TAHZES. 12 EP 1 HEERS,
Vitrolife-SkinTMZ i WL\ /=B, {HR TENTNOHBRDEIIHT 2BEHIEITE2T—H L.

L&Dz, MakA kO ER B ERMEIZBE LTI, Vitrolife-SkinTM® /7 EpiDermTMIZ
HRBWERMFSNTVD,

WEBRMHKREMFE L TREBELU/ZBE, FRY. EEEOBRIREINTNDS., FIEDOX DIZ,
4 [A] EpiDermTM } TX Vitrolife-SkinTM D 13 12/12(100%). £ Bt 4/6(66.7%). IEHEYE 10/12

(83.3%). AR 2/12(16.7%). BIEYER 0/120%) DTN H—FKL . MELEICE TRV E
ZZ5N5, ZOfEi%E ECVAM T 24 FEHOMHEIZ DWW TEME /2 EpiDermTMONY 57—
3 DRREIR L THD RN EEHEEICB O TOREEAME WAL, BRERIZ0 TH o7,
60 FEDOWEIZ DWW TITHN/z EPISKINTM & RS SR REDTH TIES 2 H DD, o FHhIA
HTIEN TV, &5 T, EpiDermTMiZ EPISKINTM & (ENEREFRIOET IV &L TEN
TWAAEEN NS 5. MBRWEOKCREEORIRNR L > TW 572D — k7B % O il V3 R &
THDH, SEOFEE T TR & Vitrolife-SkinTMIZIRER S FEME D@ W ATEE U THILE
N T35 EpiDermTMERED FHRMEZE T2 L BN 5,

7. MBREOEHENS

KB ET EpiDermTMZ Fl Wz NU F— a VIR TITHON /b0 E—HSE TS, BRE
WIS, EREEETFIEEGSOP)Z/ER LR E 22 lE L ENBEREITo TS,

KREETINIBA— =S EEERBERICHS I N/, 5T THAR 1 B, AHE 2 EH
ELEFNFN2Fy bEER L BINABREZERT 5 & E1d. REemoFy MgtEE N7,
FEETNIIRBRBEBECHRE. PH2VIERMAINZEERTHLEBINZ, FIZ.
Vitrolife-SkinTMIZ D W TIIFTEHE BRIV RBU HH D Wi 1~2 BETEEAH 0D, ZNKIET
FEIZONTHS N TR, |

ARBRIEON) F—2 3 VEFERRRBEANORELER L EE L2 EBYE Z SR
a—R{ELTRALE, TORD, ERHIHBRYEIIHTL2EEBNASRNIDITEEEINT
W5, #HBRYEITRENBEERZEOYMEDEVIZEKVEREEZEZA TS, BFOHE. EEDOR
ATIHEZBEDREAHZH, BHEOHROZELEZEELEBICZIZEDE T, BOKRESEE
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R LU HAL N,

Vitrolife-SkinTMIZ BB ME R T LA VHOBEE TS —4 L AR UHER L. BRI E
INUFTL 0K T EMTARERZ®, BEOMBAEE TEREAEL S EQRRNH 25, SH
OWETIIY >N EMEZRITHEIEAEEHEL TS, SIS LBa 0z
IZDWTH SOP IR IT RETH S,

HRAFEEO)IRA 70T L — M) —F—TRHEE AT U B R T 5 2 Eicko
THERRICGHETRDSNS, HEHEHEITIH SN DRDOENTHY, BARMEOFMIZHL T
FEEOASZ E AN,

RBIL 2 BROBEL TITW. ZNETNORBRHEN Rz 2 SELEMORBREER L, BK
HROHEDH ERBRMEDTIMEE L, Bz H#RH%E L 5531 EpiDermTMT 4,/
60(6.67%). Vitrolife-SkinTM T 3,/60(5.0%) TIFIEEIRETH 7=, B> ERNEUC-ER
ELTIIHRAEGERNEE[IMEOMEZ L /22D TH 5N, BEMOKXY) D THEN S -

ATHEGRIZ1IEEE 2EE, BRREBFEFFRCMBERLTVS,

8 FT—¥DH

AMBRERRRICDOWTIZTRTH GLP IZHER L TWDHHITTidz . LML, RBEmHFIL.
BB E RCSMUENBEREEZT2FICEEL. SOPIZH> TERSI Nz, KEETNVFY b
BEEHNS REMRIEETN TN DD EFE—F v MOEEEREICREEIN, #BRYEIZ—D
OEBNS I — MMEINEMF T NEBNERINL. I— FOBRIIEMERD S O RAVEHN K
HolBIZITbN, ERMICKDEEEOM LIZEDTNS,

HEROFEDITITEEAM (AN MERIN, Eifaks, ii&kE ATkE #RmE
BRERAEERBEETINEICANT R/ TWS, BAET—F > — b (ERHERE
KRIEAENSFHREINZZNTNORBRMEOEEREHENTAIN., BAEINTWS, #
BYEORME, PIEBICEALTELWLWHAEIDOT—F 7 )= M Tbi,. FOIAT K
. BEIRENT NS, WHEIIELI A EIET 5728 96 KT L — b DRRE WS #ENIC

3L < DRI ANH O, HRE WYNETEI Nz, BRINGZT —F OREIZRDEMho -,
REET I ORIEEREIZ DOV TO IR > MIRERMITZEII - 1208, SOP TEH
BAHSHEBICDONTIIOA S hZ2EETIHENI N,

EXy bR, Y1707V —h) =5 —HOEBKEZERL TLENHERL THL
HMT—Y DB ENZ EBbNb. (GLP @A TT 2 TR

9. OB FERHE & DHBRDOA K

OECD @ in vitro FEMEBRH 1 51 > & U T, HEEEREFNRRTER)) KO TE
FREETIVERER NERBINTHEO. linvitro BN 7iRE HRFIDTHS. 2 s5izng
NHENUT—2aPERmIN, ICCVAM 25 D ik %k Rat Skin TER, EPISKIN,
EpiDerm KO\ Corrositex) D Rtk, BE. EHME. BEHREGBRERIZ DL THRELLE
REWEL TS,

FMRTOMRIINEHBINTVS, BRBEPNEOBCLRRWMEANR/L> THEZDHED
HIEZTTHMICKEET N OBRMEZFMT S EI3H L WA D EHBERD FRMED
mWHEE LU THILEN TS EpiDermTM & L& L T Vitrolife-SkinTMIZRIZ O PRI 263
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5EBbNS.

10. 3Rs NORE (FhEttmmn S DZHH)
WTHOKBETINEOGFMZEAL THEST., IPEatmrsRKERE L TZATH S,

11. RBRFEOFHEESER (A b, FENSDZLHELR L)

Vitrolife-SkinTM® 1 F v (24 wel)ldF1 6 7T M. 1 B THHE, BEMBEEDIHERATIH
&8 well T3HABRNMUEETHO, 1 BUZ0ORN 2 THBBHETHS. 3T EpiDermTM®D 2
5D 1DIARTHD. ARFFEAICIIHEARE D 1 HURNICHBRERMIESN D, Invive &P
—HEIRFLEZOSND,

Vitrolife-SkinTMIZZ E €T ) & AF#. T <ICAIEHE L TEREZRBTILENDH S, ik,
ZORIBEBEOERICEDEEANOEEIIDVWTIIAS N Tidizly, EpiDermTMAR Y 51—
F— MERIZEEMBEINZETINTH DM, Vitrolife-SkinTMIZL D b FOKIEIZIELS., &
MFHRZ2E035—4 2 LICERBRERILINTWS, LML, BYIATIHORBENEIT
BHEBOOS T UEBRRTHIEICLD,. REIHERREETINZYORENARGEE
OB KEEZ LSS o7, COERITHEZERMYE LT LI EIEYTH S9N
SOP IZI3Z D LB BB ETH D E LTS, AIZ, ##BPEICL>TiIdas—7r > &gk
SRR CFICEAHBOY OO N —EI R SIRWAREERS DEENLELEIN TS, iz,
HEEEMEOT N AV ENEOL D ICHIRCEERMANOEENBRNSONH D, TOLEWE
IZDOWTIE MTT ORENREEINZIBEENHD, A5 0RDT 520 2EL%E, EEN
WBEEEZ NS, 24051 Vitrolife-SkinTMIZ DWW THOHER E L TEITFSNTNS,

S, KBEEOFODRETTINOMEHEOLERHDAEENEZ SN, TOHAE, &
MEICAWS b0 EEKORIEIRS NS, HROMEOEFEESHKISEOHRITEE L
LTk THBLILENH D,

12. T EFoE#R L)
B DOWTII R EN TV, Vitrolife-SkinTME & & 5 )VIZBEICTHIREN TV 5,

13. #im

Vitrolife-Skin TM{Z EpiDermTMIE 4k, B & a2 &, G TERICHMTE S Z &,
a2 M9IZiE EpiDermTME DM TH D, ISHICAATEEINTVNDORE LI iG EE
HWAIRETH BRI AN EWT 5Nz, &5 T, VitroLife SkinTMIZ K EEBERBORBFEEL T
FHTHDEHM LT,

14. 3K
Barratt, M.D. et al., The ECVAM International Validation Study on in vitro tests for skin

corrosivity. 1. Selection and Distribution of the test chemicals. Toxicology in Vitro, 12, 471-482
(1998)

Botham, PA. et al., A prevalidation study on in vitro skin corrosivity testing: The report and
recommendations of ECVAM workshop 6. ATLA, 23, 219-255 (1995)
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Fentem, J.H. et al.,, The ECVAM International Validation Study on in vitro tests for skin
corrosivity. 2. Results and evaluation by the management team. Toxicology in Vitro, 12,
483-524 (1998)

ICCVAM (2002) NIH Publication No.02-4502. ICCVAM Evaluation of EPISKIN, and
EpiDerm (EPI-200) and rat skin transcutaneous electical resistance (TER) assay: in vitro test
method for assessing dermal corrisivity potential of chemicals.

ICCVAM (1999) NIH Publication No.99;4495. Corrositex: An in vitro test method for
assessing dermal corrisivity potential of chemicals.

Liebsch, M., et al.,, The ECVAM prevalidation study on the use of EpiDerm for skin
corrosivity testing. ATLA, 28, 371-401 (2000)

OECD guideline for the testing of chemicals. Draft proposal for new guideline: 431, in vitro
Skin Corrosion: Human skin model test.

Worth, A.P. et al., An evaluation of the proposed OECD testing strategy for skin corrosion.
ATLA, 26, 709-720 (1998)

HAESEBRRBIELRFMEER. £ FEEET I EZA WK EEBMR B ED NG
R & (2006)
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7) EERNROBERTEAZHFCBITIREHICET2EHOH0H

MRZEs

EEERS R (EREHER) OZ2WFMET A RS 1 > oh ToHmERN
BEZESHENWIBLTHSMRFT 5729, EERINRICEROTENE
BIZ& 2 TEERIMOELERTRRBHFICBIT 2L 2T & O
boRFE LR, H0HRER) EiET) eRXiIlk. ZOHVAK
MO TIZ, S SIZRERBYE. BIEE. BUEZBHE - BERRIL BIE
., BmEHEE. HERMED 6 PR ZRIL. BREEXZED TN D,

A WFFEEEY

{EHESR D 2009 FERBIRE. BB E (LA
T, AR ERT) ORBANEDEBRIERS
B EEMAEOFEFHEZBHEL T, EEHLNR
CEALHS) orelimir Ros1>0
FTEMERRBEZEO>HENI AL TN
IMRFIPVLEER>TETND,

Z ZC. JaCVAM a¥fli 25 & 13RI Z O RIRR
WKDOWTHRET 5728, EERNRDIBEGZED
FWERICK D TEERNFHOEERFERE

AICBITLEEMICETH2EEOH D KR
e (LR, b0 ARER) LT 2RI
L7z,

B. BFFE 1A
B-1) B 0= ER
E =8
NE EE (ENLED
%R
BREIESC (BERIR )
WAEMT (AAEBEY LIVF— -
ERFRHEER)
KBt (IR
WAHSCHE (E &)
hix A (BRcMRLXESR ek
Mz Ha2k)
MILEZ (HA e LEES R ek
AR)

MA#HmT (AR EHRTES (BiEEM

Z82 RIZEBEK)
i 7 (HABMERAB LR
ik EE (RS EE)

=)

B-2) Hi%
metoMBRELDRBEIN)F—2 3>
PEZFHIIMPE T L TWIRRIETH S Z
E. REBZOEREMS B FRARICEELTW
M. EATIOWDODOHEETTD., ((BED
BT -5 Mo ECEFTREBE T2 EMm
MTELMNERFTHHDTH D,

L., AHDHFRFAZRESIZBNT, &
BRIEOMINLERET DI ST E L
WEDERDMEL, ZORMNEBLO TICH
BRI TEROLEDE D,
BIUOHBRIEBEOREREOERT D Z &2/
7o HOFRANBIIBITDHROME. K1
WRT DI, KBRS, BRIEE. KES
W - BRI, BEEE. StREENE., 8
GHEMEDEABRERITHI &7,

C. HRPLUEZ
HOHTRHERBIVENHRICT, 2EE
HRFZEMOOC B HRAEMS EEDIT,
HOHBRFMRDORTHAEITE N, ARBIED
REZZLDDEREEDTND,
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) K EF (KRK) KB R (EILEHH) BAhEE(REL4—)
NG EE(EILBED NG B (EEH) NG B (FEIHH
R BESEFE—) RO FIEE) HBREEVIET)
SRR BILEBF (ELER) L BHRF(BEELE—) SHER(E@E—E—)
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