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Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

UNU

MINAFBUNITADNITIEAIYLABIA DAING (Eye irritation or corrosion) Wumsuseiivany
Uaaasatlpiduaaindadaoigumn w3sedan @steiene g sunudansueinldluhudeu Taemld
=l a 2 d v U 51 YV '3 \ v ac . . (1)
MINAFDUANNIZMYLADYNNANN NN [TFOrINaalsziannszenaal8id Draize rabbit eye test
4 & asd o 2 . & e L o v ' v < = %
FauthAsnwannzulas Draize uazaneaudt) w.a. 2487 Havh lvinseaelasuanuduihe nsinu wsemuaala
SEWINMINAFRY MIPMIBMINAdauNnauwnumslidninaassumsnadauiesdnsanaseninysand
(% The European Centre for the Validation of Alternative Methods (ECVAM), The European
Cosmetic Toiletry and Perfumery Association (COLIPA), The National Toxicology Program’s
Interagency Coordinating Committee on the Validation of Alternative Methods (ICCVAM) w38
The Organization for Economic Co-operation and Development (OECD) tilugiu lowmndannassinnu @42
o Y a o Y  aa v Yo v ¢ X% .
wialdtiamseansunamsnadaumedtmsnasauwuulni laaldhuudainaassliiiaeas (Reduction)
Miaainaaseliiduliansany (Refinement) wazlailddninaassdmsunmsnasay (Replacement)
Tasinamanadauatlinnu@aie wiveh gness uazapaaaInuranaIMNBLasNagauaINa LU
N0aa9 “The three R’s principles” 289 Russell and Burch (1959) © @ag
Jagtudannaamsmszninysenaganiundananlsenniaiasdnan HaaAMigumMn uaz
A o (a}ela»l ¥ oo A cunl & q/I vL.olsvw( (7,8)1 VA
naaNnein I luinuEaundhummesauanulasana ludssaulos lilddainaans AN LD NEN
Usznalunguglsuidamumsihdainaasnlinagay (Testing ban) uasUfjiasmstonenaniomivssnm
o o A Y a v ¢ . 4 a o a o ' o
wwsaeaanfandsHamsnageuludainaass (Marking ban) Fusuaiiivanasmsasnannudl w.e. 2552
unsenaludl w.a. 2556 lgausundnnamivssnnesasaanniumsnadauludainaass snciumsnagau
lusssenuiluisuuuazay (Repeated-dose toxicity) anuiiluigaszuudunusg (Reproductive toxicity)
uazLazIaUMEnsMUNYING (Toxicokinetics) Niviniludaslddninaaatag @ wavasnnsmsnina
MIAAAMIUEN AULILATUAYUNNMINENUDIANITENATZUINYIZNAGINGT WDITBUAZWMUINIETMS
=~ ﬂl ld'bl 4 < d‘y a LAl 4 (4) ] Sa L4 . ™
NAFBULUUNINLGEN Inain lfimadimnzidesnananngadnemevessyed @ @y wadiavia EpiDerm
299U58N MatTek Corporation (USA) w3awnaaiiniie EpiSkin™ 289u3tv Episkin (France) (Jueu
dvsunadaumenuluiudawas (Cell cytotoxicity or cell functional assays) 38 lga3iezilaandn’
. o [ v o (2) 1 G‘LQI v o vV ac . .
(Organotypic assays) e msunadaumuanylasans ® iy l5aNe11§1M3U735 Bovine Cornea Opacity/
Permeability test e lElalnWndwsuAs Hens Egg Test on the Chorioallantoic Membrane Wuau
msnagaumssemeatiasaannmlagldarmlnilannlssnusndninedsd Isolated Chicken
Eye test (ICE) “© falunmsnasauanudasnnadanrmaiianianananseih Wlglumsids Usediu vise
Tuunudasae wisssaian g luszdurasmsiiamsszmeiisiatnguusila (Severe eye irritation/
corrosion) Fu1ITMINAFaUNLASUMSHBNIUNNBIANTENNS 1B The U.S. Environmental Protection
Agency (EPA), The European Union (EU), The European Centre for the Validation of Alternative
Methods (ECVAM) ez The Japanese Centre for the Validation of Alternative Methods (JaCVAM)
I v v g v ' At . . - '
Wuau Teglamaunumsnagauildnszmanads Draize rabbit eye test MINAFAUMITTEMALABADANG
Togl#am lameds ICE wanninannisnmsnadau Isolated Rabbit Eye (IRE) 289 Burton AMG uazanue
nldareansearainriaanin@dnw “ daun Prinsen MK uaz Koster HBWM lawau1is ICE
1 ac (12) = 51 v v G‘L v a va a v al' o
@aan38 IRE ¥ waziimslguwsnagluiaad juamsiteuaznadauanavnssuassdianuaslseme
nannIvglsy 4>
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mafnmilldihmanusauanulldusimamaseuamnuszmeidoniiasuusdaainais
3% ICE wiaflumadannilslumsnaunumslddainaassdmsuldluiesufiing wasiilashliusediv
ananlasastrasndnsorigummwimaseuluian fliamsuesndgudainaass snthiseinenmaasanssoy
nININENAENMIUNNE

d13LANEIBIUNIITNATIY

aswaiinldlumsnageudiuniio AR grade (Analytical Reagent grade) S1unvug 24 %iia
wazlasumsanUseLnn (Category) ™« United Nations Globally Harmonized System of Classification
and Labelling of Chemicals (UN GHS) Taun Acetic acid (Sigma-aldrich), Acetone (Sigma-aldrich),
1-Butabol (Sigma-aldrich), Chlorhexidine (Sigma-aldrich), Diethanolamin (Sigma-aldrich),
Ethanol (Sigma-aldrich), Ethyl acetate (Sigma-aldrich), Glycerol (Sigma-aldrich), Imidazole
(Sigma-aldrich), Methanol (Sigma-aldrich), 1-Propanol (Sigma-aldrich), Sodium oxalate
(Sigma-aldrich), Silver nitrate (Sigma-aldrich), Trichloroacetic acid (Sigma-aldrich), Triacetin
(Sigma-aldrich), Toloene (Sigma-aldrich), Benzalkonium chloride (Sigma-aldrich), Dibenzyl-
L-tartaric acid (Sigma-aldrich), Formic acid (Sigma-aldrich), 2,6-Dichlorobenzoyl chloride (Merck),
Dimethyl sulfoxide (Calbiochem), Ethyl-2-methylaceto-acetate (Sigma-aldrich), Methyl
cyclopentane (Sigma-aldrich), n-Hexane (Merck) dhumsgananszanaldas Sodium fluorescein
(Sigma-aldrich)

Lﬂ%imﬁau,asa‘ﬂﬂitﬁ

napIRTIAMTiaaILaAU (Slit Lamp Microscope L-0187, Inami, Japan) Lﬂ%f'aﬁmmmwm
¥panszanedIenaugadluia (Corneal Pachymeter AccuPach VI, Accutome, USA) LA3a9auay
malasadrsazas (Peristalsis Pump WT600-2J, Baoding Longer Precision Pump, China) L9
Anuazdan 0.1 fadn3u (Weighing balances AB204-S, Mettler Toledo, USA) 81ihauanamumndl
(Water bath) uazganasdldniee (Eye holder Chambers) uaauazaUsznaumelulssne

MILeIINEIILANTIHIUNAFaU
o P I o VIR I ' ' v
sseiinlglumsnegaundamwiduzasvanasenluanuduiunli@enaiudulva eniu
astafivndinszylily OECD Test Guidelines 438 “* wazlugiudayamsnaaau Interagency Center
for the Evaluation of Alternative Toxicological Methods (NICEATM) “* #l#idaanmiagasazaaiinie
(physiological isotonic saline) Aaumsnaday duamsiainduzadabivhmsualdazidaanaumsnadau

MINAFBUNUFITLAN

MMINadaumy OECD Test Guideline 438 “ Tagvnmsihuananaanuriizaelailesu

1w gaa ' o 1 v a va 1 a & ° = ¥ &

nnlssnughdaindmsauazihdsiasdfudmslabu 4 glas bandnuemuazldmelu 2 g2l
ANMNANNEZRINMEUINTDLINTU 0.9% (0.9% normal saline) WAINTINFDUANNANYIAINEUDNYBIANGN
TaggMaguuaenszanem wasmsdanannszanmens 2% (w/v) sodium fluorescein ANMAEIUMIATIAFDY
P ' a oA a ' an v = ° = 1%
nlinumsguuazmsfedinszanamiiazuuuinnnd 0.5 (MaABMsduNalumsd 2 uaz 4) gnihludald
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Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

nnasmuaunUdasasarmeINdLdNY 0.9% NAuANMVYNUIINM 32 + 1.5 Bermgaided luaas
3-4 wea /A7 MMsUTuamMueasaunm 1 271 ud105II0MANNGULAZAANNNIZBINTZANMADY
MINAFBUAUFISLAN (a1 0 1H) MNUUNAFRUNUA5LAT LaalFa1MIUIU 3 MABNMINATDULARLASI

& = v a o 6 1 a ) a P A
(nadau 3 aNaemsteludazpiin) leshamaeildasluvinanszanmdune 10 3nH war1seiing

< Y (o a _aa ' PP P < s 99 = o

anmwituraanadldusinm 0.03 §addas dwasieindaamwiuresueldnasaululFanm 0.03 a5y
DAY 10 N1 WA NBBNMIBETANEUINFBLINTY 0.9% UsEaNn 20 HadaAT UAINMIATIVINMANNLY
WATAIANNNINYDINTLANANNNIA 30, 75, 120, 180 WAy 240 T naINMINAFaUiUAIATuGazyiia lag
TAMANNNIUNYDINTEANNEILLAIEY Corneal Pachymeter wazi5I1aANNYUYBINTEANMEIUNGBIONTIAY
Snsuaamziiaauaauau (Slit-Lamp Microscope) dUmsIanmsaadnnszanaale 2% (w/v) sodium
fluorescein NMIATINHIUNGBIANTIAUNUTUATIINBUANUSUAVNNMN 30 NTNEIMaATBUNUTILAS

v o v . A g H o v v < o
Tumsnasauldiiadnamuauau (negative control) Niluarsazanaunnaadndu 0.9% Wudmadau

NS IUKNANITNAFIU
ANMNNAFIUNUAN SO NMMIIUNALALUSERUMNINUIIuBY OECD Test Guideline 438 ¢aid

MIUINYBNATEANM (corneal swelling)
10NTUINYBINTLANNAIULAIBN corneal pachymeter wahmsmnaalasBudmsuin

YNNITANAT AINFHNT

(Fhﬂ'ﬁU’JN"ZIB\iﬂi%‘ﬂﬂ@l'\ﬁL’JﬁWﬂiT‘ﬂ%ﬂ — MMIVINYDINTZANMNIANTNAY 0 ‘Lﬂ‘ﬁ) X 100

AMSUINYDINTEANNIAENAY 0 W

NAUaSIEUIMTUINYBINTLAINMNT 3 ARG 2DILAILINYDIANTLANNNATIULAILATS
NMARde uar lAnaeimsuInmuemsg 1 (ICE Class for Mean Corneal Swelling) lagidanann
ARdETgage (% Mean Corneal Swelling) uinasicadu

M50 1 tnawinsuanzaenszanm (ICE classification criteria for corneal swelling) ©©

Mean Corneal Swelling (%) ICE Class
0tos |
>5 to 12 I
>12 to 18 (>75 min after treatment) II
>12 to 18 (<75 min after treatment) II1
>18 to 26 IIT
>26 to 32 (>75 min after treatment) 111
>26 to 32 (<75 min after treatment) v
>32 v
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ﬂavwgiuwavnssanmv (corneal opacity)
mmi’m:é’fumwmjuwaaﬂizaﬂmvhuﬂa”aqa;amsﬂﬁzim%’umnmﬁﬁﬂémmmemLLGia::m

mmadaulaglvinzuuuanuguaInesi 2 (Corneal opacity scores) MNUUNINMIANAHUADZAT
PBIUAAEIAYBINIATNNAFIY uadliinawinnNgueeInsEanamum N 3 (ICE classification

criteria for opacity) ‘[(ﬂmaaﬂmﬂﬁnaaﬂﬁ’gﬁqﬂ (Mean Maximum Opacity Score) Wuhawinadu

d' 1 v Ll - 10
TN 2 M5 IAzLLLANNLUYBINTEane (Corneal opacity scores)

Score Observation
0 No opacity
0.5 Very faint opacity
1 Scattered or diffuse areas; details of the iris are clearly visible
2 Easily discernible translucent area; details of the iris are slightly obscured
3 Severe corneal opacity; no specific details of the iris are visible; size of the pupil

is barely discernible

4 Complete corneal opacity; iris invisible

3NN 3 namiANNYUEBINIEane (ICE classification criteria for opacity)

Mean Maximum Opacity Score* ICE Class
0.0-0.5 I
0.6-1.5 II
1.6-2.5 III
2.6-4.0 v

* Maximum mean score observed at any time point

msfnauanszanm (fluorescein retention)

asiamsandfinszanalagmstonaas 29 (w/v) sodium fluorescein wazQHNUNABIANTIAY
SmSuasamsiasusuauiing 30 wiinsmegausussed Tasldazuuunsiadarunaed 4
(Fluorescein retention scores) anuuthinmeiads udrlitnasimsinduainszanmaumsad 5

(ICE classification criteria for mean fluorescein retention)

MN5AINTHAINENFNFNTMTUNNE
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Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

A5199 4 (asiMs liezuLuUMIiadreInsLanmee sodium fluorescein *® (Fluorescein retention scores)

Score Observation
0 No fluorescein retention
0.5 Very minor single cell staining
1 Single cell staining scattered throughout the treated area of the cornea
2 Focal or confluent dense single cell staining
3 Confluent large areas of the cornea retaining fluorescein

M50 5 M sUsadiumsinduaenszaname sodium fluorescein “” (ICE classification criteria

for mean fluorescein retention)

Mean Fluorescein Retention Score at 30 minutes

post-treatment* ICE Class
0.0-0.5 I
0.6-1.5 I
1.6-2.5 I
2.6-3.0 v

* AZUUUMNNUNN LANINANTIND 4

thawinsudsuanIsnadau

MMsUsziiuaamsnagaumssemeiiasmuszuy UN GHS Classification lagldna ICE Class
Alannmssunasnm s 33 (endpoints) waztnaaaduamy OECD Test Guideline 438 1 Gauans
Tumsnil 6 Taadi Category 1 VBN ITEMELABIAB AN TUATULS FalsznaumeHamMsNadaUYeIa
#l ICE Class w 3 wnawiflu IV (3 x IV), w3efl ICE Class fitnasi IV uaz ITT 51104 2 uas 1
MUTIGU (2 x IV, 1 x I1T), W3a# ICE Class fitnai IV uaz 1T 5110U 2 waz 1 @ muaeu (2 x IV, 1 x I1),
W38l ICE Class fitnesi IV uaz T 5110U 2 waz 1 @ emedu (2 x IV, 1 x 1), MIBNAIANNYUYBINTZANGN
fiazuuuinnnivdewniy 3 i 30 Wil Snnusthaips 2 o vdalimemnuduaaanszanmilazuuuhiy 4
finnle 1 dusnuethaiss 2 m w‘%awumswaﬁmaanwmﬁv'u epithelium nszane Wudhuaehevias 1 an
éww%’uwams‘mﬂaauﬁﬂﬁlajdaslﬁlﬁmmssxmﬂLﬁawiamqm%'ﬂagﬂuﬂimnw No category #liuanagau
ICE Class W 3 38iinasinyhdu I (3 x I) w3a# ICE Class Mnai T uay IT 110U 2 wae 1 eenyaeu
(2 x 1, 1 x IT) apdl ICE Class finasi IT waz I $7100u 2 waz 1 ehewaeu (2 x I 1 x 1) du
womsnaseuitlidinasila 1 Saagluinasi No prediction can be made Faafiumsiaiifiogluiszamn
Category 2 lduanagau ICE Class ﬁy’q 3 3§uaﬂm‘ﬁalﬂmﬂdwﬁﬁwwm’lumﬁwﬁ 6
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5191 6 LNAUNAAFUMTIEAMELADIRAANMMNIUU UN GHS Classification *

UN GHS Classification Combinations of the 3 Endpoints
No Category 3x1
2xI,1xII
2xII,1x1
No prediction can be made Other combinations
Category 1 3xIV

2x IV, 1 xIII

2x1IV, 1 xII*

2xIV,1xI*

Corneal opacity > 3 at 30 min

(in at least 2 eyes)

Corneal opacity = 4 at any time point
(in at least 2 eyes)

Severe loosening of the epithelium

(in at least 1 eye)

* Combinations less likely to occur

MIAMUNaANNLE Lenads
WA LANNMINATAUNUFITLANTIN 24 FHA INNMNAFDUEINY 3 A9 WAINNKAN LA NN
Tumsid 6 inennamenuldla © sadidnadaunnuszmedaeonmsiaguuLseINmMNG 7

MWD 7 msﬁwmmmmmhuasmmaﬁwwazlmmimuaau%% ICE

Usztananseadl Uaztanarseiionn UN GHS
o335 ICE
Category 1 NC, Category 2
Category 1 True positive (a) False positive (b)
NC, NP False negative (c¢) True negative (d)

NC = No Category, NP = No prediction can be made

[d/(d+b)]x100
[a/(a+c)]x100
[(a+d)/(a+b+c+d)]x100
[b/(b+d)] x 100

[c/(a+c)] x 100

AMANNILINE (specificity)

manul (sensitivity)

MANNYNABIYIAY (accuracy)

HaUINDN (false positive rate)

Waaua N (false negative rate)

NININTNINENAFNSNIUNNG 155
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Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

We

managaufuasiafiomuiiszylilu OECD Test Guidelines 438 wasansiafiau fissylugiu
ﬁagamsmaau The National Toxicology Program (NTP) Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM) #isuungiiamaszuy UN GHS MvaaTIIY 24 %ii
Togrhmsnagausussiaiiuaazziia 3 A3 astas 37 lanamsnagaumsszmetiaidanmuasasiaiizin
e 9 urazasIMINaFaUMNITIA 8 Fwut mmmﬁﬁﬁqmauﬁatﬂu UN GHS Category 1 fildnagau
Pununn 27 a3t fkemanadaudedd ICE finsstuamandfzasansiinu 21 ass dumamasaudis
mimﬁﬁﬁqmauﬁalﬂu UN GHS Category 2 uaz No Category 110U 45 a3 lgwanmsnagau
es ICE Massfugmaniifiuasmsinnu 42 a39

Warhnazasmaneaauiilamnmuanaanulilarasisnasaudamsiinanuszamedan
luixﬁuﬁ'guui\i laaanuame (specificity) tinu 93% @anula (sensitivity) hnu 78% @y
9nNABNLNNY (accuracy) WAU 88% AINAUINGN (false positive rate) LAY 7% UazAIHAAUAN
(false negative rate) WU 229 dunamanasauanmiudmeiwmuauauiiiiumsasaehindadudu
0.9% linamsnagauasatunaeiilineliiiamsszaeifias is UN GHS No Category 1aaamsnagay

(lailauanses)

M3 8 NAMSNAFAUMIIEMLLABIRDAMMANIS OECD Test Guideline 438 *

GREIGEY Aasng HanIIMaFauYaInaIUFUANIS
NIYNIN
ﬂ%ﬂ‘ﬁ 1 ﬂ%\‘lﬁ 2 ﬂ%,;\‘l‘?ll 3
10% Acetic acid YLK Category 1 NPp** Category 1
(Category 1)
1-Butanol LRNAIGE! NP NP Category 1
(Category 1)
2,6-Dichlorobenzoyl chloride YLK Category 1 Category 1 NP
(Category 2A)
70% Ethanol VNG No Category No Category NP
(Category 2A)
Acetone DALV NP No Category No Category
(Category 2A)
5% Benzalkonium chloride VLN Category 1 Category 1 Category 1

(Category 1)

M58 3NN TS TUNNE
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M50 8 WANMINAFDUMIILMELAIADANMANID OECD Test Guideline 438 * (612)

GRRIGEY AR uanIIMmagauraIvadl uaNI9
NIYNIN
ﬂ%‘s\‘l‘ﬁ 1 ﬂé”\‘lﬁ 2 ﬂé”ﬁ‘ﬁ 3
Chlorhexidine 2D Category 1 Category 1 Category 1
(Category 1)
Dibenzyl-L-tartaric acid 2Dud Category 1 Category 1 NPp**
(Category 1)
Diethanolamine NG NP NP NP
(Category 2A)
Dimethyl sulfoxide YLK NP No Category No Category
(No Category)
Ethyl acetate DLV NP NP NP
(Category 2A)
Ethyl-2-methylaceto-acetate  ¥a4t#1an NP NP No Category
(Category 2B)
Formic acid DALV Category 1 Category 1 Category 1
(Category 1)
Glycerol HRNIYIGR) No Category NP** NP
(No Category)
Imidazole 2D Category 1 NP Category 1
(Category 1)
Methanol YNV NP NP NP
(Category 2A)
Methyl cyclopentane DLV No Category No Category No Category
(No Category)
n-Hexane VDIV No Category No Category No Category

(No Category)

NININININENANFATINIUNNG 55
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Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

M5191 8 NAMINAFDUMSIEMLADINDANMMUIS OECD Test Guideline 438 * (¢)

GRPIGEY ANHEITT HanIIMaFauBaInaIU UANIS
NN
ﬂ%ﬂ‘ﬁ 1 ﬂ%\‘lﬁ 2 ﬂ%\‘lﬁ 3

1-Propanol NN Category 1 Category 1 NP**

(Category 1)
3% Silver nitrate N/ NP NP NP
(Category 2B)
Sodium oxalate YDA No Category Category 1 NP
(Category 2B)
Toluene YLK NP NP NP
(Category 2B)
Triacetin LKA No Category No Category No Category
(No Category)
30% Trichloroacetic acid YLV Category 1 Category 1 Category 1

(Category 1)

* N8574 Endpoints 289M3051980UM 52U MSUINUBEMINATYBINTZAN LUMSNAFDUNUFISLANNNITIU
Usznn UN GHS

** NP = No prediction can be made

a 4
AU

msmaaumsﬁaizmﬂLﬁENeiamqm’lu‘szﬁuﬁ‘guLmﬁmﬁﬁ ICE ¢« OECD Test Guideline 438
dheasiaiinanuasiy 24 silaty lameamudiws enuhuazanugndas dululumadensuiuneny
99 Balls M uazaue O fildaanudime anulhuwazanugndesiidifu 819, 50% waz 69%
MNARU UazTBNUYaY Prinsen MK uazans *© fildmanudums enuhuasamugndasdidhiu
100%, 50% WaL 97% MNSIOU iauﬁgﬂﬂﬁtﬁﬂqﬁuﬁizﬂu OECD Test Guideline 438 > ugaa135 ICE
ldmuaauluenljiamsndudainanss aoniddeinenemansmmsags mansaldnaunumsnaaay
fmanszenala

astadildnaseulumsdnnilasauagumuneasdsaly OECD Test Guideline 438
warldidanansiaiimaseuiiindnmuiitayaiuunmsnessmeiiasnu UN GHS ® niamanadauiy
é’hafhamuquaﬂﬁmLﬂulﬂmuﬁaﬁmu@ OECD Test Guideline 438 “ aaaamsnaday agalsnenu
wuhdanuaLINaNLezHAa UM ldNNMIAnniAautisnnEamsAnzes Balls M uazaas 7
Foilasnnnemuuanianiouasinnuresmaaiiitnaneday 801t OECD Test Guideline 438
Idszyhmanadaumsszmedasdaanaluszduiiguusdieizislianuldlduasisnasaviifian
waaumqﬁgﬂumsﬁﬁamwL‘TjuwamﬁqLLa:msamLiqﬁqﬁa (surfactants) Tvien Namnmqﬁgﬁumsmﬁﬁtﬂu
USELANUBANDEDS JAITATIAATUNENEING (Histopathology decision criteria) °nm1.ﬁm§’anssamm§14
Epithelium °1ui:ﬁmlmmigﬂﬁ1mﬂLﬁ'mau lilausnUszLnnyaImssm e aaniio UN GHS Category 1
I¢ashaiauduivansiainagauiiiuamssnwan (detergents) Wazansanussiainfte pH BgIENIN
2 89 11.5 %20
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a5

9

wennMInadautiamuaaurnulFlduasds ICE mu OECD Test Guideline 438 ldmamnusimne
el wazanugneas Ay 939%, 78% waz 8s% MGy Feaananaglunaninaoniuldisi
Fsnmsah lWlE@nmitevianasauanussmedaenan i lussauguus (severe eye irritation /corrosion)
spsnaaiiviondafarigumwiszianaiasdenuaskdadaniildluthudey naunumslddainases
uazilumsindsnanuwsansaissljiimsngudainaass soidseinenendasansrsagy smsuulong

a - ' v ¢ a PN % '
NMIYNLINNITINOFDUNIIICAYLABDIADAN Glﬂ,uam’:l‘ﬂﬂam Lm‘gﬂ‘ﬂm?\]%ﬂism ﬂﬂlﬁﬂ’]ﬂﬂluﬂigLﬂﬂ@alﬂ

Anenssndszna

= L4

BVBUNWITAM dW.0Y.1526 yanasal DldsEuatvayumsiveuaznadaulasmadanini
Inaunumslddainaasssaingudninaass anuidasinenmansansisagy wazsazauamaudanuude
Mudnineneaans (TCELS, asamsumau) Alalimsatdvayuwvdsznalumsiegainiasiiadniy

MINedau

L@NEITD N

1. Draize JH, Woodard G, Calvery HO. Methods for the study of irritation and toxicity of substances
applied topically to the skin and mucous membranes. J Pharmacol Exp Ther 1944; 82: 377-90.

2. Balls M, Berg N, Bruner LH, Curren RD, de Silva O, Earl LK, et al. Eye irritation testing: the way
forward. The report and recommendations of ECVAM workshop 34. Altern Lab Anim 1999; 27: 53-77.

3. ESAC statement on the conclusion of the ICCVAM retrospective study on Organotypic in vitro
assay as screening tests to identify potential ocular corrosives and severe irritants as determined
by US EPA, EU(R41) and UN GSH classifications in a tiered testing strategy, as part of a weight
of evidence approach. [Online]. 2007 [cited 2017 Nov 1]; [3 screens]. Available from URL: https://

m/archi

rgan ic_20070510c.pdf.

4. Vinardell MP, Mitjans M. Alternative methods for eye and skin irritation tests: an overview.
J Pharm Sci 2008; 97: 46-59.

5. Hood E. Alternative test models: ocular safety assays accepted. Environ Health Perspect 2008; 116(9):
A3sl1.

6. Russell WMS, Burch RL. The principles of humane experimental technique. London: Methuen; 1959.

7. Scientific Committee on Consumer Safety. Memorandum on alternative test methods in human
health safety assessment of cosmetic ingredients in the European Union. Brussels: European
Commission; 2009.

8. Cosmetics and toiletries: report from ethical consumer. [Online]. 2017 [cited 2017 Nov 2]; [4 screens].
Available from: URL: http://ethicalconsumer.org/ethicalreports/cosmeticstoiletriesspecialreport.
aspx

MN5AINTHAINENFNFNTMTUNNE
U 60 afui 4 ganay - SuNAN 2561 WEF




Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

9. European Commission. Ban on animal testing. [Online]. 2017 [cited 2017 Nov 2]; [3 screens].
Available from: URL: https://ec.europa.eus/growth/sectors/cosmetics/animal-testing_en.

10. OECD. Test no. 438: Isolated chicken eye test method for identifying i) chemicals inducing serious
eye damage and ii) chemicals not requiring classification for eye irritation or serious eye damage.
Paris: OECD; 2017.

11. Burton ABG, York M, Lawrence RS. The in vitro assessment of severe eye irritants. Food Cosmet
Toxicol 1981; 19(4): 471-80.

12. Prinsen MK, Koé&ter HB. Justification of the enucleated eye test with eyes of slaughterhouse animals
as an alternative to the draize eye irritation test with rabbits. Food Chem Toxicol 1993; 31: 69-76.

13. Schutte K, Prinsen MK, McNamee PM, Roggeband R. The isolated chicken eye test as a suitable
in vitro method for determining the eye irritation potential of household cleaning products. Regul
Toxicol Pharmacol 2009; 54(3): 272-81.

14. McNamee P, Hibatallah J, Costabel-Farkas M, Goebel C, Araki D, Dufour E, et al. A tiered approach
to the use of alternatives to animal testing for the safety assessment of cosmetics: eye irritation.
Regul Toxicol Pharmacol 2009; 54(2): 197-209.

15. National Toxicology Program. Current status of in vitro test methods for identifying ocular corrosives
and severe irritants: isolated chicken eye test method. [Online]. 2006 [cited 2017 Nov 10]; [168 screens].
Available from: URL: h ://ntp.niehs.nih.

16. van Stralen KdJ, Stel VS, Reitsma JB, Dekker FW, Zoccali C, Jager KJ. Diagnostic methods I:

sensitivity, specificity, and other measures of accuracy. Kidney Int 2009; 75(12): 1257-63.

17. Balls M, Botham PA, Bruner LH, Spielmann H. The EC/HO international validation study on
alternatives to the draize eye irritation test. Toxicol In Vitro 1995; 9(6): 871-929.

18. Prinsen MK. The chicken enucleated eye test (CEET): a practical (pre)screen for the assessment
of eye irritation/corrosion potential of test materials. Food Chem Toxicol 1996; 34(3): 291-6.

19. Lowther D, Prinsen M, Amcoff P, Barroso J, Zuang V, Kojima H, et al. International acceptance
of in vitro alternative ocular safety testing methods: the isolated chicken eye test method (draft
OECD TG 438). [Online]. 2009; [cited 2017 Nov 10]; [1 screen]. Available from: URL: https://ntp.

20. Kolle SN, van Cott A, van Ravenzwaay B, Landsiedel R. Lacking applicability of in vitro eye irritation
methods to identify seriously eye irritating agrochemical formulations: results of bovine cornea
opacity and permeability assay, isolated chicken eye test and the EpiOcular™ ET-50 method to classify
according to UN GHS. Regul Toxicol Pharmacol 2017; 85: 33-47.

21. Verstraelen S, Van Rompay AR. CON4EI: development of serious eye damage and eye irritation
testing strategies with respect to the requirements of the UN GHS/EU CLP hazard categories.

Toxicol In Vitro 2018; 49: 2-5.

1ol .. NININTIANNENFNSMSUNNEG

= o A o
3 UM 60 RUUN 4 AYIPN - BUNAN 2561



v ac P o ' = a Ac‘
NMIMUTDUAN NI‘ZﬂWZ] ANIBVNAFDUANNITAMYLANTUATULNADAING WFLNYIN  YBOND LazAte

Method Verification of Isolated
Chicken Eye Test

Maskiet Boonyareth* Ruchuros Inkomlue Navakanit Sachanonta
and Somchai Sangkitporn
National Institute of Health, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000, Thailand.

Abstract Alternative studies, using non-animal methods, for safety tests on healthcare products are
increasing. Draize rabbit eye test is one of the methods that can be replaced by cell-based assays or
organotypic assays. This study was to conduct and to verify Isolated Chicken Eye test (ICE) according
to OECD Test Guideline 438. A total of 24 chemicals with classification as categorized by United Nations
Globally Harmonized System of Classification and Labelling of Chemicals were used in the study. Our
results demonstrated that specificity, sensitivity, accuracy, false positive rate and false negative rate were
at percentages of 93, 78, 88, 7 and 22, respectively. Our data indicated that the method verified is acceptable
to be used to replace the rabbit tests for identifying chemicals inducing serious eye damage in our

animal laboratory.
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