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34E 5 IAT SR DN
(Bre] ATE ol 4% FHHAT AYY: ICE) 7tol =kl

I. 718

B A A28 99 d7olA Ad=H o7 Zdete] &4 A= S sk
UN GHSol| @& A3k h&E4E Category 1) ¥ <AL=
e AR GERCd diRk 27 32 ®2AZE 28skA] @2 33S=d(UN GHS No
Category)= 218sl= AL (in vitrg NBWH(Fe AdFE o] &3 FFHAST A4,

Isolated Chicken Eye Test Method, ICE)°|T}.

op

<

NEEA gt 42 () 2 FA S7HTH, swelling)e] AFA 371, (i)
) 342 B7L (i) FFEAM] ZF=(fluorescein  retention) ]
42 B7), (iv) FEed FFH(morphological effect)®] A2 Hri=z SAHAT. 4%
g, 49 4 2 ZFAR] IFEE iR HU § olE FHsAY
Stzal F&F H7F AT A7 olghel wet AFE-Y ¢ Fellde ERTH
F7F 22 UN GHS Category 1 & pH7F &3 o]A] g-&(non-extreme, 2 < pH < 11.5)
APgAl B ARBAGAE O A&stA AEstr] flsl =AY BrkE AHEE o AT
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01]/‘1 Xﬂ/\lﬁh_ U AAHLAS “L#/\l?]% A7 ghubo] FA3 AR QAT

o. Adde

ICE A3 94(117 vitrg ' Tl ABEES APste] AldEdol o3t
At E4e A, 49 24, EEHE SFUAd IFEE WY 49 82
M =5 AR (slit-lamp microscope)®] FASA7E o|&st] AFHOE Hristw, Zet
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m. Ay 5 A

ICE AEWS AT h&Ede dstes e #3839 3sH&E4(UN GHS Category

19 2o ALgde uw, I Ayt e F7F Alg glo] UN GHS Category 12

g 5 Joh ¢, & o AR dFeo HAIAHE L uA/ARZEAEA Y

A=A ECl =ohe Aotk EZ AAMN(in vivgolA HEsHA] 2 F3(non severe

effects) o A|&EZHoZ Jo7|= AFEHL FHidZS(under-prediction)e] & 4 Sl

a2y gAeE Bgd setede] Ae A9 7HA (weight-of-evidence) R4 o
T

o
o flF4dE°] =& AL TosA Foh

ICE AEHE AT Z=E Al k& digh 2
F8<2 38EF(UN GHS No Category)2] 2ol AL&-3&
No Category= 5 < St ©, S5 A7 HolEHo]zoA oA #7]&uE
gaste FUE 1F(TNO-94)°] No Category® HAE = AbEIZE A7 W&ol
[ex|
=

WA 718008 FRetE HUAEY A SHOE FadE P F ok

AP AR RS FUSAY AT

# Sl 5 e AR e B BRI}
A e sSEAe AEsted Ag S g ¥

=

A

]

=
o
= =

= = v

gty BEFE SsHEZ(UN GHS Category 2/2A T 2B)S st
= H B2 pH7E SS9 olA

F2(non-extreme, 2 < pH < 115) AAAL}t 22zt Aol vH7tegzd FdF=

=l A

2 AE Tl Az AEe} HolHd wet Fr|Hoz iHE ¢ V)
ol 7Hed @ ke BESA WY B Ee Hadth

« AldEde A<l o =gstr] 98 e g AREY A S 1Hste A
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<
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42 NIEHS &

AZ0) 2 SAS A A5, HFE BFAAANA AW FHoE 11
008 mL(HA) == 008 g(aA)e] AFEA(FsS 54 1+ dE)S A 4 AA
n=2A ALk ol of A&A7],

eANZED E= SolUzBANYAES ol9le] )
kol A gAZIh Ao 2 2
20 mL)E SHTE AolWh AHF Qb7 ZAutel AP el go] o} 9]
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43. Q=EA

N2 A AP sAdE=E == &u/F3AUzEd, AHdxz=E<
E3hstoEldsls 4 71E 4 (benchmark chemical) 3. 4] Y == vA|Z AT
T APAdsE A SHUE=EE ARSS,  F4doem AIPEE AT

g,

<

S/ FdAN =S Al =

FAHZET2 UN GHS Category 1 /7]l siE st ¥H3-& fxdhe 22 =A
A FHEE 10% oM E4Hacetic acid) T 5% F3PlEsIH(benzalkonium chloride)s &
AREsiH, 34 2225 AP EF(sodium hydroxide) = o)W ThE(imidazole) S

F2 AR

44, H1FE =4

2 Ao HrheEe 7t E8 X (opacity), 2% F 3 (swelling), EF 28 A<
b = (fluorescein  retention), FESHH P FF(morphological effect)o]t}. =F8|A<I
ZAREe AEER AY d =F 308 ST Hrlsiy, g2 JrigdEEe AldEd
Az A 2 A-AMH F 30, 75, 120, 180, 240E(58)0] ATNL w Zkzt Wr1w,
T3 G sl 715S |@717] A8l Jhed 3 A4 SRR, TRl s,
FEed I&F & =4 Y FrKFHss A9 ARle A=

53] pH7F =3 0]x] & (non-extreme, 2 < pH <
E e Brhs sl - nAgq (A T4
D 1609 =ZAH¥e] Hr 78 3 9
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do7l= AF=HY AF 2AYYTANA dHa, =4aF RRE ZASE
sty =30 ICE 2Ayel x2ejshz] o] 0‘;2]3};(] B A97F AT ek
OE FelolA F7F 2ES FHlstk] A ©e] =43 FaH(localized effect)= RATHCL

et ' = (opacity), 4H F(swelling), EF224|?] -7 =(fluorescein retention)
Bzl ow Priste & 4~

A= 7N 69 & 710l wet ICE 75 A3tk Lejal 3 79
T AA Y EF/(In Vitro Classification)oll we} 29 F3, 7hat 28 & 9 FF2H A
zk

59 ICE /5 Z&stAY 8% A v FHes I 7 23A T 4
=429 AL #7F(In Vitro Classification)E o 53ttt
F 4. 49 Sl th3 ICE £+ 71
B 2% F3(%)* ICE <1
0~5 I

N

>5~12

> 12 ~ 18(> A& & 758)
)

A

> 12 ~ 18(= AY * 75

> 18 ~ 26

A

> 26 ~ 32(> A ¥ 75%)

> 26 ~ 32(= AY F 758)

2|2/ 52|88 |=|H

> 32

A7 BE BE AFoIMe A

I-J
[ol=
el
ikl
als

H3 HH THY§E H ICE &7
00 ~ 05 I
06 ~ 15 I
16 ~ 25 il
26 ~ 4.0 \Y
Hz - BE P AFMOl AT HRES(E 19 BET 4ol 2H). *E 20 Mo|E Fao| 28



6. ZFogAMQl IEx i ICE &% 71&
g 308 & Y7 TEGAQ AFE A ICE &%

o
o
?
e
(&
—

06 ~ 15 I
16 ~ 25 I
26 ~ 3.0 v

£ 7. TF AAY 7 (In Vitro Classification)

UN GHS &% 37HA B7rR=ES] =%
3 x1
No Category 2 x 1,1 x1I
2 x 1,1 x1
q= &7} 71eF =35
3 x IV

2 x 1V, 1 x 1l

2 x 1V, 1 x1II*

Category 1 2 x1V,1 xI*
303 AFe] ztet BEE = 307 ol4be] 9k
wE AAo et BeE = 427 ol4be] o

A% 3] ol 1) ool 9k

UN GHS No Category 237} 4eE nAEA (Y4 EC] )9 4
NS AAEte 54 Ad3E FRlstAY #7AI

¥, A

pH7F &3 0|A] gF2(non-extreme, 2 < pH < 11.5) A|8A] 2 A& dA| ol thal
22 Jrke AAske A4, & 89 2A JIEe Agstel & 99 dSrd net
UN GHS Category 1= #AZTh T3 370 5 270 o)) oA 71E 5o 553
A7 = 7M1 d) o2 adEHe A Ex 3 T 20 ol el WalSY
FFo] #EH= Agoles dF AHE 753
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Am= |- B V) = BERA) - & 3 T 10N 3EE

+ FEAE)S} = wl¥ TPHR(1/27) : & I T FHo= SR o]

do] T3 T dlsRolA #AEE A
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AR O 107 HE
@ A=
- OF 20 mLo| M| AMlEs2 M

P —

El
Ay

®

L]: e
o2t
I

rot

m
¥

=

N
N =
N
iy o

ok ot

o
J

Il

@
N
>

K

*
¥
|

Tof HTH HE 2 A

U HRE| A

o
i

BT
A

=
4
£

“

H AT Be /R AR,
Category 1= A¥E=™ Aol <AA

_16_

2= A& (Isolated Chicken Eye Test) X}



=3
i

ﬂv.._

SRS, SMILES T+ InChl FE,

bo

5.
=

sltE 9 UVCB: #4E4d9 sstEd AR (S

i

el

Sels, Al A 24

[
pul

TO
i
N
._o_l

=
il

—_—

0
X

N
™

)|
—~

=
fi%e)

gL

A SZ71E B AE7IE dE Y

H

)

pS|
=

A R A FF A

b

o
pul

N
Ny

B

T

(benchmark control) 51-§& ¢S EoF= 37 HolH

sk7] %k Axb

s

wK

7t NREE A, 24 14 8%

3

EREEE

X
K

ﬁo

gol 73 2 7,

_‘|7_



Qb WA 7R o A3E 7HA)

Hlo

W 25 B A AHEEE AR TS

3

(AT B, AT

b ) g

o
1l

o
B

A

o

A EAF

~

o
H

K

2
ﬂ_ﬂ

wK

,mo

I

1=
1=

Eal

7Hpeer-review) Al

)
——

o

—_
o

o
v

o

T
o

O

X
0

o

|

L=
o

1m_.0

0

JJo

-
&
K
o
E!
Tox
o

g e

Al, EAl, H3A

A

-
o o=

=i
=

tf (infiltration solvent)

uf-

'BJ
N

—_

Nd

T

A
BH

g
w7
K

(B31A])

BH

A AR

=

e

H

-

Pz
=

!

(tabulation) (2} &

-
st

=

3|
=i

‘mo
q_mo
,w.o
K
T

o)

bl
M
B
R
)

ICE &+

o

)
——

o

—_
o

_‘|8_



)

2ol UAd olu|A

-
st

_19_



H3 1. HYE(OECD TG 438)

g TE o] &3 GRS A FHHICE)
Isolated Chicken Eye Test Method

e

1. A& Ho] SHH(Isolated Chicken Eye, ICE)E ©]83t R=AS AlFHS 20061 7}
2010l ml=EEthAAEY Z5AlE|(Interagency Coordinating Committee on the Validation
of Alternative Methods, ICCVAM), %-&=thAA @R S4B (European Centre for the
Validation of Alternative Methods, ECVAM), ¥E-&s&EhA| AP H7SAE (Japanese Centre
for the Validation of Alternative Methods, JaCVAM)°l| &J3l F&5O= H7}E R THIAEO),
ICE A@¥Ea  ddeo  HrkdA UN gst=d EF 2 FIA A3
" A 238X 28 (United Nations Globally Harmonized System of Classification and
Labelling of Chemicals, UN GHS); ol #A8% ‘A% ¢4 sk st2d(E2d 4
T8E)(Category 1)Y= 23sbr] #3238 AlY(screening test) &2 AHEEE7] 9
HetF o2 gt AFHOR FRASJTO, g AT Aol AHEE A (in vitrg
2 AAW(Gn vivg HlolEel] gk AHF7ldlA UN GHSel #AE ‘ekx= 2 A%

ER7F E8skA 4 st s AdEstr] HsiAE ICE A@Hol
AHEE S odthal A2 Uiga, ool whet 2013l AElE TG 4380] /A =HATHO.
°]% UN GHS &RFAAll w2t £77F 288t &2 3et=do AES 9l AHgst=
B8 7]F(Decision Criteria)?] #Z°| 3]87|F(acceptance standards)ell 73}k
NAHRAGRONE o} 22 E](histopathology)7} UN GHS Category 1 pH”}
S )R] gk2(non-extreme, 2 < pH < 11.5) AlAGA 9 AHSHAE 2Est= 783
F7F JrLEQd Aoz EAFHAGOO, B AF sloj=gkel(2009d =, 2013 =
2018 JRA)S olHT HIIES HIEOZ ICE AlgHe HT dAF"H AME AR

Az L3

T

2. 7W7he Al e, gk sEtEdae] Be AE B JAE o
AW (in vivg Draize A A 8L &Y YA (in vitrg AT A Fo] &3 5)
F flge= Zol dHbyl Aoty a3y @A H(tered) AlFAZHF H/EE=
T EA B 7HIntegrated  Approaches to Testing and Assessment, IATA) WellA
AN GRS deHom 23st= 47, AW (in vivg Draize A5 AES tAls=

Aol 7HsE 4 Auf 51k A Z w2 (Top-Down approach)e 7]& A Ko FA 5}

_20_



Ao QKR frald BEF B A #BeiA 5H Aol LR AFHE I
+ AL (in vitro A@Helth ICE AAHE AAWH(Gn vivg E7] A=
3 OE OAANERHOR FEHAE ZARL FUHAE glo]l Al s
= 3354 ZF, UN GHS Category 1 228 2¥3}7] 98] OECD GD
= 313 AW (Top-Down approach)¥ 22 Al@ZA e WjoA A HAl A <
oz AAFYGY, =3 ICE AlEH-S UN GHSOA AHo® tlz2 A= T Al
(&g it RV HasA & 3FEZ(No Category)® 2Eol| HAEHT
332 (Bottom-Up) Al@AF Hw2lel 27 dAZ AH8E 4 UTHOECD GD 263).
A = Zow qFHA ge sHEdoAY
Ao w AZHA &= setEEQl
ERE fsiAe 371 ARV dasith 7 A AW A" 2
hRlo] ARES AlE bR B AT FRFAEIHIATA)

ANE 7hel= ¥ OECD
AZA e &9 WellA] mEEojop ). ofg# UN GHS °©]ejo] o2 &/ AA-
gt ekl HEW2 (Bottom-Up approach)oll Al ICE Al S AME3sts A9 AR
v A g dosjof itk

3. = A TrelEgRle] S8 AHEd & dTelA Ad=Ee 54 7 AqFRE
A5t g =29 ¢ f3l 7HsA(eye hazard potential)s B71sl7] 9%k HALE
Zl=she Zlolth Aol gk AL (1) =9 B4 B7) (1) EFEAJ]D T
e e Ay &40 AR K EFLdAR]l BRE), (i) FA STHE) A EFA
=4, (iv) AEEES AT 7 FHe FETH ol diE A4E s Jrk=
SAEY AEEd == Y AuEy, 3 9 &4e MEFeE HUigk & olE
THstd kA= EF/(Eye Irritancy Classification)E A3} oF22] UN GHS Category 1
pH7} @& 0olA] g2(non-extreme, 2 < pH < 11.5) AAA =L AALA A gk

L

F o)
2P e WA G4 AN 8l F7t BAREoR AW WAL LT

ZJ| AdArE R HieHE

_2‘|_



5. B AY Jlel=glele OECD AHA 16012011d A=, 201733 20183
AR)A ANE ZEEZS 7o g st 7|Ed W3E xg 'O o] 1)) 8o
A%

6. B Ag Jhol=gRle] Zidte] EH= HrlolA FHLg steEZe] AlPE o,
dAe] A dHelEwolae 757 HLEEAF 1097 EFEZ o]Fo F 18471
ANGEZ 30, B Ag slol=glele A, dA), odd 2 Ao el Hed
RNoHW, WA= FEHo|AY vlFEA, TAE Eol 584 e EFE8A4Y & Stk
1A 9} o 2EL HF ATFolA HIIEA] ATt

7. ICE NS A% &E4e Este 35=2<2 UN GHS Category 1 2%
2dste o AR ¢ AT ol HHog AMEEE A9, ICE AEHelA Feld
AL dREol e =& A ES A/ AR GA A 3 =2 AFAEE T

Aogfbe® Qo] AAW(in wvoolA F=3A 2& F3(non severe effects)S
A&EHoz dogle AFEHAL FioZ(under-prediction)©] HE APAS 7G>,
a8y ©]2J3HUN GHS Category 1= UN GHS Category 1°] ofd Zlo= 2)
AFHES H2 T83HA ¥ I ol sALE U2 dstede] Ay FF
a7 wEkA FAHS  7HEX|(weight-of-evidence) HIH2A] AL AlEA
AHgete, SR8 HASE OE AAL@n virg AEW ET A FHoE E

ol g3l HriEy] wEolth = AAU(in wwolAd FE AT Fe I
A &A= FUsk= UN GHS Category 1 pH7} 582 0]=] 252(non-extreme, 2 <

< 11.5) AlA AR ﬁ]tqu_/\-]xﬂ@)lo)w))a A= oA =AY Brke ASAHES
Zoldl 783 F7F WrtdEos Y. vAede 4% YAW(in vivg Draize

WA AYAN B ariableoln FEAL wF SYE EAY sl oz U

HA AF b5 H(potential) T FBE elFol b + An®. AFAE mE f@e
g o oluf ofy AT FHAY glol

spshEdel s 2 AldHe] AE&s 13T F A
UN GHS Category 19 sjdH= A7 k&9 E/\IEH Wotgod 4 Aok shARL
g0l Lol G A= A=
34 = ofoF .

e)
Z
o
N

ae)
=
(¢}
Q.
q
o

2
1o
o
o
oX,
o
38
lo
fat
u
2
ofy
ol
ol
X

P

8. AgE bEGS 427 3EHEZE(UN GHS Category 1) 2Ho) Agste -9,
UN GHS &FAA w2t AAW(in vivg E7] A= AlF dlolEet vlud w ICE
NER(EAWE B2} glol)e AR 83%(142/172), APAEE 7%(9/127), AELAE

47%(21/45)2 JERGTHYO z=x9e] H7}7 UN GHS Category 1 pH7F &3 11

¢

Ay
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%2-2(non-extreme, 2 < pH < 11.5) AAA & AWUSZAE 2Est= F7 HrigEo=2
FEE A9, ICE AW 8882 64%olA 27%(n=22), A=+ 53%A]
77%0=30)2 /AA=H, FHES FRHTH0~12.5%n=8))".

9. ICE A& UN GHS &EFAA o] kAT =& Ag b=ldel digh /71
doskx e FstEFe Adom AlgE 4 dg¥ B AgHe nE 39
sleEol A& & glon, ojul 34 A= tAF AT k& ik EFUF
Q3R] ¢e Ao=w IFT 4 Juh AN AS dlojEuo]xe] ZAye)| wEd
2899 Fr1eE FRehs HUEE FAdS 2 F JgP

obeado] Tl BREVE BaskA e $3EF(UN GHS No
Category) 2ol AM&3l= 7%, UN GHS £FAA wet AN (in vivg E7] A=
Alg dlolEl et Hlud o ICE AR A=+ 88%(161/184), LB ELS 24%(20/83),
A5 ELS 3%(3/101) 01t EA BFo] AFEA(l: 29WA #7180 i FRJE
)= dolElMo] 2o AT H9, ICE AlEHe UN GHS EFAA gt A=+
88%(159/181), Y1 U E-L 24%(20/83), A EL 2%(2/99)°]TH,

11. ICE A3HL 522 EF/d 38EZ(5, UN GHS Category 2 = 2A),
e o ¢dAFoE EFY FSHEZ(UN GHS Category 2B)S 2Ests WHo=
ARSA etk I olfE 4EFe UN GHS Category 1 33&EZ°] UN GHS
Category 2/2A *+t 2BE ¥4 #7/53, UN GHS No Category”} UN GHS Category
2/2A E= 2BE Hd £7H7] wiZolth ol#d FHoR2= FUHHd FRep Aol
mebA 2 HA4e AgHeR Sl B8 4 ok

12. &9 e olgste dAdH= EE
2A9s xgste] ol =3HA A

& o o
AA71Re] RS FEelof k. dubARl AP FoAEY EE

13. ICE AlgHe AAWGn vivg E7 QAT AFolA Hrsh= z

&84S AHA o7 gFA ¢ W UN GHS £72 13T w AAW(n vivg 72
F8 ZA7 He v 9SS gErh ol#d HolA Exjo mxe Fgdo] UN
GHS®®@ 9| m= 31324 BFo tik Q57 3 Zo] FE=Th ICE Al dH A

Al @ Ex)
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N

b el tA O AAE BT 5 AT 25b4 BLE pHE Sk o)A

ol , 22 YA

2Z-2(non-extreme, 2 < pH < 11.5) MABAZE Fd== A9 2ol =79 Yehve 4%
1”3’%}31} JJFQZ] B v A s Fdcste AdEES Adss H =l 2
AT, FICE Ald¥eses ¢+ =53 ddd AL 549 rksAdes JE
st

14. B A Jlelegkle AEE AR HolEE 1Hste Fr|Fo= JiA=E
Aoty o & E°l, pH7F FHHoIA Z-2(non-extreme) AAA 2L AHGAHA o]
A= e F7EAQ =AW 7t HolErE 5 Al Hojd o Utk ol sl
= THek=E As A ol B APHY

2 7]<F(decision criteria)@} Ho|E{H| o] ~F 7 L5=

o &89 4 9ut. OECDE AAQ(in vitrg T SAHAAIHESZ ICE 9 BCOPE
AHEE o #Fud 4 e AR A (Guidance Document) 160 vHE3IG oW, 7] =
e 28 3 F A (processing)dll g AT A2yt E3HE

5. #EF ICE AgdHe A2 =dside AdddAds AH #3A4
- (regulatory hazard classification)& 5% 2= ICE HI°|HE Al

AANE S5 E4& AM3te] ICE % AIEWH o oig 7

gtk pH7F S930]A] g2 (non-extreme) A|8A| X AHGAHA Y FAA

A&l ICE ANdWe =49 712 FYdstux e APdods /4P E OECD GD

16001 vieb 9l= ICE Atlas 3 #AANS weto ok wEsle =¥ Wyt

Aol AFAL JA ol FARAT] s AAHem FHE

Sdx HJrpt AFEY. oyt A AaAd® 2 229 Ee] AE H7Kpeer review

of histopathology)E €13 GLP £71¢] OECD AHE HiA 16¥1 % 5030l 7]&H nfe

oel U5 Wy HE H7Kpeer review)®E Al op gttt olEdt HE HUME B

Hyshd g 9 Ao 23 HITE A= kA A 4 gtk A

S oA %F2(non-extreme) A7 B AHZAGA Y FAF FE EF/FE FI1F ICE
Aol z=28e H7F HolHE AEsh] Holl, H5 39 wdx dstEdS AEshe

2 Br7F AR rsh e 71ed] e AT HO]E gt

Alg Ad

_24_



16. ICE AN@W2 AA(in vitrgollAd Fe E @7t FAS AFehes 7|

R d(organotypic model)olth. & /\]?ﬂ‘ﬂdoﬂfﬂ ANEdEdo o3 &4 49 T4, £EE,
ZFdAMd FEY AAHES T WriETh ok&? UN GHS Category 1 pH7}
FEHo)A]  ge(non-extreme, 2 < pH < 115 AAA =L AWESHA 2Ee
2= (sensitivity) & £°17] #sl =282 H7PL A2 -"F ATz 2 AL
AgFH H7rE Agste WY, 249 285 EF8AMd IRE 2 =AY Hile
A4 Btz o]FoXYy. 4 AL ICE %%(INIV)% got=d AHEEE AR
Aoz dgsiAy Addow jlFstete] AA(in vitrg ¢ <= &F(UN GHS
Category 1 ®=+ UN GHS No Category)dt=t] AH&HHTA7|E F=x). &, UN GHS
Category 1 %=+ UN GHS No Category°ll sid %A &+ =22 ICE Al@He=z 452

T 11y #Z=x). o] A%, ICE AEHY "d= E7HNo prediction can be made)"
e Ade B/ 512 93 U ARE a2 IHAHAD FE]

7. B AREe Hgo% =3¥ SA4 HozwH £u8 IPE AsdEE,
AYEES WA X Yhvh AR AP HFHE A% Bl dTwre
AH-gaeh

18, AR FPe W ATE M AYHA GYAW, oJARE o] APel
HEE GOl THA AL IRE AN T2 ATAE DA ATHE, 49

—
O
4
o
rO
b
Y
rO
N
i
L
i)
o
o
rul4
Y
m{m
of

=53t HYE SA AARY H
Qhe] FAol BAZH FFE A FE 3, A= AEPHEe A2 electrical
stunning) ¥ 7}2=2ZH W (controlled atmosphere stunning)©] EFHTH213 Fx). He

HE S =AM ddd= /‘1—4“—6}711 ﬁo—%ow Hd =e Ald 9= H&3 8

-

THFEH A AF & BF AW (superfusion chamber)oﬂ HE ¥ & wi7A
AZbE HAsE sfoltth(YRbE o2 2417 oJuf). Ao AMgEE EE H O
EAY Z& IF WolA FRF o ok gt
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20. AdTe AREA  HEHEEZR, E=ARCERREH 23T dHe HYyE

F&(EHem 18~25T)olA e dr (s34 A9 E AAl HagE FEo] A9

SohE AAfol| Hob ERbgt

ICE Ag o] A&HE= ¢ &8 7l ¥

21. Az T 7l E2FEAR] IREZE =AU 05 49 EEE MU =20

0.5) = Alel3et.

2.  Z ANREAAYT ¥ FEAUERTS HA MY ME ARESHAL, SAWERT

e SuidzIdAds olelY &WlE ARSSeE A9 Ha VY HE

AH-8-ZHet.

23.  GHS No Category 237} Yo aAEH] 3%, 3749 72 & HA AdS

AAE 24 AHE FQl(confirm) T= FAl(discard) = A& dEASTH

Alg 8

O+ FH]

24, Zhato]l  EFEA] GFEE FostY EAES ASYHA Rtk 2%(w/v)

EFUMJUEF(sodium fluorescein) 3 WS 27 FWd| "ol "Hx $

A 2lde2 Aojulo] Zake] 2 3Kintegrity) =  A1&E3HAl HUEgTh Zbure] &4
5 sl fa EFEAIS AYZE FE L AR slit-lamp

microscope) &2 HAJTHEZF AR HrxE 2 4 E8E 5 < 05).

25.  ZpEpo] EAEA FEE FostH FAZA HE BERT o3E A=

ZEF ) 2 (nictitating membrane)& SESHAl Fal HeHorbit)oll A bE FobdA £l

5t 3o IR = &5 Zghdth YT Ad dgom QlE Ztuto] &44E A

BEE FoTn
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de) Bael: 5875 ¢

& A
=

e 7 A

Haag-Streit BP900)2

A= (el

7 Z787](depth measuring device)® Z}=t

L

4/

= (i) 71E

A LAYy, FA =47] no. 19|

T
) N

ZENA 10% ©1% =Fol7b U S

3

7ol 3

I
Z2HE Haag-Streit Al=5 BP900Y] 7%, A= & A (slit-wide setting)©] 0.095 mmol

o

=
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o
file)

ofo
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o A E AEol

Ha AlS FS 00952
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fite)
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=
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73-%, Haag-Streit =5 BQIO0E A& < ATH53

A

&

)

A A <t

3 ZAFk(zero reference
dissection) ©f| 4]
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=

T

gk A Z(0)

o

7] (baseline)©] =]
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S4%
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a
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3 & ulE H(EUE )2 BARAAAA AY

31. A AFEHS gutHow FAMalx] ¥l AMEEH, Badgk A A
Agel dF) AT F vt Ad=d Ao AaEHE fule Aol o9
o2 8wyt 54 =7 Slel(under controlled conditions) AHE-2 F o, Agol tig
2173 /4 (appropriateness)©] Y 5= ook ot

3. A AFEde 29 39 HAAE nE2A 952 HE3Ity EFF(standard

volume)< 0.03 mL®]t}.

S AP AL 20 mDE
goz H)E AeF go| Zmiz A9 BEAA
WA F71 A FHL
© Fasx o], Zu

ko
rlr
ki
i_:“
o
S

( l_‘N'
r—}l-t
)
ofo

36. oA €9l mE wAR AW AR w, A@A wSold wsE FAEw

2 Qs AWsA %S AT ML fUsH GEAE B sl

7. SMYoz NP WYY A AR vSolH WsE AL AYzdos
Qe HHEA e AT Wee HUHAA PEAT FAP] Sdske B
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38. o Algwuit FAsA bl = AL Ayl HAs F dH
SRFEAS FA FAUNRTLE IIAZIY B AF o=l AlgE FEAE
FHste SstEdS AHsh] 98] ICE AIEHE ARt RE, FHddzT2 UN GHS
58t FaEH(reference chemical)©] o] ok
< = %17}'3}7] -‘?’]5‘]1 &3k A= "

l

"
tlo 1
ofj
I
QL

rlr

z
oo

o

Category 1 ##/7 =)
o} ey AIRE Al e AT 2,
AE7} sEskA egolor @tk @A 5
AE Ao SAFHC=E vlE As|x %UJEHEELQI sl &RHE 71]*”% T A
gk wer 54 FyiETel BE 7)E b 3
@7 9% A7 WaF & A

NN A
L o
(o}
(E
o

p
fn)
o
A
N

39. A AgEdd W UL 10% M Edtacetic acid) =& 5%
%ﬁ}ﬂﬂé}iﬁ(benzalkonium Chloride)O] om A APEAY Ut JFHUREIS
T4 ES(sodium hydroxide) E+= ©] "] thE(imidazole)©] JTh.

40, 7lF &4 (benchmark chemical)> 54 34 e AFTo dEAA B2
siet=do A= TheAdS HURHAY AS WY 5F WS delA kA=Y
AR A= TS Brteke dH £8%

-W
%9,
£ ¢

] 2t 7 Az g & AAHIA 30, 75 120, 180,
240850 A AlFolA ZHzE Hrigith ol d S AIFELS 4AIEe] #EVIZL
g 3E AT, Ze 7ol olFoiAs EFAR] BH(requisite
o]

24 A Aolo] FE@ 1AL FA @

42, BryereEe At S8 (opacity), AT T (swelling), EFHAQ
2+ 5 (fluorescein  retention), FETHE  F3F(morphological effect)(dll: 43 = =&
olgholtt. EF#AQl IREHE A, AF=E == 30% Folv SH)E A3} =E
BIFHES flolA AgE AlFAA SAHIH
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=
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F 85tk 4y FE(HE) G (epithelial vacuolation effects)). ©]& {34+ OECD
GD 1602] 5 20 Q& Atlass Fo|ZA Fasof FoH?, m=g AR FF
32Y Wyl Bes

= —
architecture)7} BEH 7ol 2% &F(limbus) FHE| F&F/H3lol] tis) H<3} 3o
=]

Aok ST e g gelA

= Y9/ H3te FletE &9 A-\ER ge
Ao g 43} slx] wolok Frh A @Y L AW HE Hlo] tid GLP
879 OECD A& R 169 uwtak U %

i Wel HE #H7HKinternal pathology peer
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52.
gasith ggsd AgERS FAEd o Y
of7)8ta, AA &glolto Ax AW e

2750 FAN GBS FLSHE AHET 52 2
=& 2olo|M Ueits 245 Fate JluoR sof shot

t oAMZ= 242 ©A Zofol HHM AseohAlEE & et7rel 37| A doldez HitE 29

dolofl #iSol glof 2t S2lo|=0llAM 2t2fel MA Zo|7t dFsty| w20l M= Aol AtEE o7t

nHE Ze 93). nAME HEo ot @ AdA= ’*é‘(normal)"jﬂ 'Zolslight) 7kxl= Hoi
I

M| Z A $=(absolute cell count)& AlE35tH, '2-&(moderate)
AAXIZE "Hotstkes ghalof w2 AHolck IAMEZ= ZH2E 7
Mo EAME0{(scattered) U0 HAIX

gh t=
ZHFA) 2| d2ets ditEl A2z n|e(FA)ME MSFE duEo LdF 4ol Yatsty| o2

Vd
n§
a?
D
<
3
9
=
£l
1Ho
mo
>
o
o
o
=)

tt ICE AlFHoIME AMISEoIZE ALEsId 242 FHE ACE o2t T1E

2l @rhlM HEZ Hotehx| perh

i
2
o

An
2

_o't

K

o
o
+>
lo
kA
N

= EHswelling of the stroma

tt MstEl J[&8Se HE2 (1) MAMulin v =& F EW Ztefoll A 2HEFE AlsHZetM =
AT ANl 7135101 Maurer(2001)7F AFESH M5 A AOAM H|ES mF8H(pyknotic nucle)2t (2) M5
0| AHdisorder of fibre)EE —T“HEIEF (el 3%, =582 o 784 ZEEn 558 2 (development

l/EE= A Z 2 LA (inflammation process)(A & L (i vivo)oll 2}

— 5:
Ysts dh=ch S 7I '%94 'OPS MFotMZ 2o Matsio| Mz ttHo| 2l s&sicz 22l
= ok 2o d%, ZI2&e M{I ool XKooz oA2 Hol|7| mjEo MfF olate] zbE
M=t ofgig = Uk ES so|ld BES S 49 X2l(processing) = 7I1EEZe| MfFoll st
Ql#1& o|Aartificial disorder)/2 Y2 == UCL F 49 DR (=8 I M7F olah)olAM olz{sh 2z
AtEEE M3ESeo|d zHEtolM olo| &l AlzZbsh zbok skn Qdx|stof, AMI FHE Es
StEFollA RHEHE Peknlr A X|Ehot

OECD TG 4382 QF W AFEZA A A E-o] #dslA HA|= Aol
Zhate]  #<YgHhomogenous) V&S
E

Fastolol @k ©,

o A7e A
YR NPBAL FYSA HLNLoE BT 54 Helo] 4T Fh(focal) E
Qo o

O=42](multifocal) FFS dod 5 Aokl &F 1A ARA=EY F9). ICE ANP=

ANFE BN T =
NGB wEH 2o

B} A5E uACk Bk ma olale] X7} e ANl ICE Aol 23

—

|4 Bz T4 FZE(adverse effect)ol] A3t AW E
o] 1y 2] 8}z

Tgo] A5k ), JE THoAM A F P(localized effect) = FRIst7] I3

Z} o

_I

mhe] ThE RSjelA F7h ERG ZHB



AMgXlg 2 20
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53. Zteb e S (opacity), 2 TH(swelling), ZF2#AQl R E(fluorescein
retention) AL /B2 Hrlste Zk BridEe ICE £/ =<0 18 &4
H7lgEe] ICE /5 THstd AdEde ALY &7F(In Vitro Classification)E
oS3t mRIA 2 22 BrHEIEEHE B BEE AYEI 558 2 563
w2} a1 Fojof 3t

e

25 lE

5. 7 WMEES WUkE & A AF Wele 278k ICE ERE A3t 4712
ICE #7F ofgfe] 7%l wet zA FPEE 4, 24 FH=E 5) 8 EFedAd
AFE(E 6 % | s A

B 4 F3(%)* ICE &%
0~5 I

>5~12

> 12 ~ 18(> Ag * 758)

> 12 ~ 18(= A8 ¥ 75%)

> 18 ~ 26

A

> 26 ~ 32(> A ¥ 75%)

> 26 ~ 32(= A ¥ 75%)

= |2 BB |8|H=|H

> 32

*EE ZE AFOIMel 21 HEHET

!
N
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£ 7 T AL 7 (In Vitro Classification)

UN GHS &% 37HA B7IF=S| =%
3 x1

No Category 2 x11x1
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3 x IV
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st =2 e AAske df & 89] 24 7]—2'—% /‘}%’3}10? Slrljr w3 3 F
270 ol el <bgelA 71ESe] w3 A

30 = 278 ol’de] <k elA WS 051'0‘:0] T&%Q‘f 7(51—?—0”7: %ﬂr?—i 7&4—3‘ 7] 53t
FEFY AG=E UehloF It

3% 8. UN GHS Category 1 p ]’ ST olA] ¢
AgA B ARZAA 4

2-2(non-extreme, 2 < pH < 11.5)¢]
A= [CE A&} a4 ALs=
q

23

ol
>
=
5

&S FI35H=(GHS Category 1) 9&F <l
- FRHEEA) = BE2A) - & 3 T Aolx 2704 #EH
Qs FE(AZ)SH(= - 7H R, 1/27) - & 30 F 2o
= 208 T3 e skl BEE
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ofZ2dL2 UN GHS Category 1 pH7} S@&0]A] &-2(non-extreme, 2 < pH < 11.5)
APgA B ARZEAE A Eske A-folvt 28HH
3£ 9. ICE 229 Hrlo 71%38 pH7F S84 0]%] &-2(non-extreme, 2 < pH < 11.5)
A B AHBAEA AES ST 52

¥Z ICE ¥ 89 ICE =343 %7} UN GHS &%
) e = UN GHS Category 1
o= E7}
7 vFF o= 27}

o7 E 24

58. A SAUET ®

Category®} GHS Category 12 2'"HEH A

A B
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HEd 2 jzEd

o 3}5EZe A H(IUPAC &E+= CAS S=9, CAS W3S, SMILES =+ InChl FE,
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8= (Accuracy): AE Aot S8H Fux o dA F= AP FPol i BrF A=
olal "7 (relevance)'?] & Zwo|t}. A3 g gk AlgAAe) H&g on

oy
=

T
-
Sk "Y X E(concordance)"9} 22 YH|E FTF 2

N

=3 (Benchmark chemical): A Ed=4d2] Hlu 7|Eo02 ARREHE =4
/‘3% ZEAok 3k (1) €A Ja AFEE F e FEY () ANEHe =2 727
7153 wAME, (i) LER E8F/3eE 54, (iv) I 239 AS AR, (v) 95
S He W <Ex a9

(T ye J\m nN'

&4 HE2 (Bottom-Up Approach): QEAFS B AlRE &Aool tidk &R/ 7F a8k
G2 AoE FAEE ANFEH AMSEE SAE JE FEY A dee e 31E)

=2 2HE S48 AWt dee BF 2 EAVF LA &L IetEds 3= 2
o7 A2

Zah(Comea): A9 FEE AAIL W FAATE QT Ao ERd Fe).

Zye} EELE(Corneal opacity): A& Tl =&
TS} oA A4 &S o

R=)
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N
N
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12}

Ztet F%(Corneal swelling): ICE Aol oA AFEE == T Zb9te] o) tigt
B9 24| ol= Mz d 79 A} ICE AF A Al?ﬂ—%@cﬂ o
F ZHAS 2 7ES FAY HESE YR 4 49 L
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A7 A (Detergents): A& = A4
AR A o] 34 xﬂg) = )
2E, H]'/ EED] O-] ﬂ, == ZxZF E’__OO]: 3‘)% % _/_‘[: (})}]\1

SR E]

AR F(Eye Irritation): ¢+ ol AFEZH HE T Yehtes ¥z 22 A8 3 21
ojfel] 3ol H. "swol vIX&= 79 A ¥ D "UN GHS Category 2'¢F #Z2 9H|=
A& ®

oR

5% &(False negative rate): Al@Hol o3l SAELARZ A% ARFH= FHELY v&

olM, AW 3 A& T shid.
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¥4 &(False positive rate): Al o5 FHAELAZE EX A= SA4=29Y v&

o, A 3 AX F 3.

EF 28 M ZFE(Fluorescein retention): ICE Al Hol A Al 2
A Ao Fol e EFLAMJUEFS s Ueide T332 S8, EF284A
3l (Hazard): Edo] AHA, AelA =& 54 A7 =22 o I TFS o]

& 7hsAol e 54 EE A (situation)d] A 54

IATA(Integrated Approach on Testing and Assessment): & 3=/3% 7}

o
B
%
a
Z

ol "AE vI7FY A0 P (lrreversible effects on the eye): "4lg
GHS Category 1" F=.

EFEMixture): A2 WH83HA Y= F UM o] EHE FAE EFEE == 99

S Ul=EZF(Negative control): A PA2] 2E FAPES Tt PSS o7
%= EFZ A o AEEZEES A3 &+ 2 g2 gz go] Ay gt

N @Al Wgsl=AE FAT

EF(Not Classified): A= (UN GHS Category 2) E= A <t
Category 1)0.2 75 A & 38&E4. "UN GHS No Category" &7} vpFro] ARE-S

2~ olo
A .

S ZF(Positive control): Al@AI] BE FAHLAE XT3t AlFANA FPNHES
AR I =242 A3 7 AR mE Atz vk MEsde Brbe
T At e 2] ffste] FANEEY WU 2HeAE ok

A Z E(Reliability): SLg A@WF o whel HEAIGs0S W 5 4FL3) & 4
AAdA AP ZAAE AAY F dve A= AFgses 434 v, AFL 3 AT

Y A
reproducibility) 2} 234 = repeatabili M7 rH.
producibility)# 2 @4 Ul WA (repeatability) &2 7}

ol "X e 7H9AQA Y (Reversible effects on the Eye): """ % "UN GHS
Category 2" =,

AR ¢t &4 (Serious eye damage): Ut ol AlFEE AL F 219 ool I EHHZF



LAY AZE £aow

GHS Category 1" ojm]e} vpato] AR = QL5

S A" (Slit-lamp microscope): YA A HHS BAFE= GF AnA e Foff Stol
75 A4 #Zst=t AHEH= 71T (instrument). ICE A @M= AlSs@drEd<= A
o H 7 4 :|17*E ##stal, WgE 54 54 7](depth-measuirng device) =

B AL At 2 (Solventpehicle control): &yt H3 A 5 AEA S BE 845 XF
SHATE A=A AHA & T ATEES A3 ¢ 9 08 dxad 34 4
A Gul-FZA o FAX AFE=HE A3 Lo 7|22 wES Briekr] #s)
AHEET gt ET R FA ARRE o, &u-REA g AdAete] REEARE
HoE

=74 (Substance): AMHFS Tl dAXAY Ee Ad HHE de IFodLS
(elements)Z} ©]E=E o] FAZX FAEZ(compound). B4HEFS M-S FAAIT=H
a3 BE HUHAeL Ao A FHiste EeESs LAV AgEd Y A
oju} 11 24| Wzl S FA ¢ BEE F v &vle AYARY

w3
&e] =
e s whol Eeleld B0 we 5
|23 35
= 1=}

A, v Al(micelle) & YAt E-31A)

3taF4 AW (Top-Down Approach): A8 HE4S F3E Z1o2 FAHE = 3E2
of Uik ©AIE HIH. A &GS FEste A (EE HHe)e A3t Yo s FEE
ds & IJ4(=4 ) ERE FEHsE Ao0E Az

N @=Z(Test chemical): A ERA HIlE e sS=d(GLdEd B EFE).

HAA AlE 7 ZH(Tiered testing strategy): Al@=2ol g 712

Aol wet AESE dAIZQ AP s GAR 3] el fdE
A7 ST FEVF UdeTHE A4 GAREE JHSAE T HEIH.

o' Ad&Ede A= 7hsAdel 7€ ARE 2= H/ME 5 Jud &
g da+= gl sHATE oW AldEde] A= TheAdol VI ARE SR WM
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UN9| 3}8tEde] &7 B EAJ #F IAIxZA2H] (United Nations Globally
Harmonized System of Classification and Labelling of Chemicals, UN GHS): &&]4,

WY, #7474 felde] £% 9 2298 F34 B2 ANEAGETE == EFE)
EFRAAR IR2EA, FAEH, f3 AR, AR o] AL, kA RA Fo A% WS
23 gatEde] #3) FRE dAdetd A EF, 224, ¢4, 2HR, SFAAR

5% BALe nustaA AA" A,
UN GHS Category 1: "413F Q<= & "izol] WX ml7bel Al g Har,

UN GHS Category 2: "¢FAt=" 2 "eoll HIA|= 74921 F&F oL

UN No Category: UN GHS Category 1 & 2QA =& 2B)Z EFHA R 35153
"Not Classified"= B}o] AMEE &+ U

Z5H AP (Validated test method): 54T 4o Tt 4R (HE= £FH A==
< Bk Yt HASATE vh AEH. ASE Ao s AFE ZHddA
AND EZ o Agsitty BdE A= FEEA & dokE Hol o3
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APLE & A ZholeEgile Edte AdHe AHgshr] Aol 13719 84 3t
=4 10)0 thet &+ #Feld BRE AgeH detsld Ved sdE=E dSslor It
AAE ICE Ad= A AAoA ddss #2 9k HE BoEg00), ojzat 318}
2A4Se YAW(in vivg B7 FAZ AF(TG 405 2 UN GHS 25 A7(el: UN GHS
Category 1, 2A, 2B, No Category)®| Aol At 2k Fafdell thet vk WL S et
W7l flal AAHAGE, g2 HAA 712 s @ Edo] Ad s ICE AW
AHRE 7HA AL, FhE ez 0] ThsstH aiFde] olf Jhed AA(in g F=E

1

dlolE 7} A= Aolth il Hlo]E+= Streamlined Summary Document(SSD)? 4] 8FQ1&
T Atk ®oll ANE e AL F AU OE BHER o2 AT /e B¢
ol ICE A@He H71 % AS AR ARER FAdA 99 7+e FFee te

BAS AT F 00 o, o]y A tid g 2A7E AAIE ook gt
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# 10. ICE 7]& 9% =< 93 944 &2

g3 | AA(in v ICE UN

SIE Py = B 21)
No. ssted CASRN | 33&3d &+ 88 | UN GHS 259 | GHs 2
Benzalkonium Onium )
1 . 8001-54-5 A A Category 1 Category 1
chloride(10%) compound
Amine,
2 Chlorhexidine 55-56-1 o 3A Category 1 Category 1
amidine
Sodium
3 . 1310-73-2 Alkali A A Category 1 Category 1
hydroxide(10%)
4 Imidazole 288-32-4 Heterocyclic aA Category 1 Category 1
Trichloroacetic Carboxylic i
5 . 76-03-9 , A A Category 1 Category 1
acid(30%) acid

2,6- Dichlorobenzoyl

6 _ 4659-45-4 |  Acyl halide 3 A Category 2A o & B/
chloride
7 | Ammonium nitrate | 6484-52-2 | Inorganic salt LA Category 2A° o B
Sodium ) N ] .
8 _ 1310-73-2 Alkali N ) Category 2B & B71
hydroxide(1%)
Organic
9 Dimethyl sulfoxide 67-68-5 sulphur A No Category | No Category
compound
Ethyl trimethyl 3
10 3938-95-2 Ester N A No Category | No Category
acetate
Hydrocarbon i
11 | Methylcyclopentane 96-37-7 . A A No Category No Category
(cyclic)
Hydrocarbon 3
12 n-Hexane 110-54-3 . A=) No Category | No Category
(acyclic)
13 Triacetin 102-76-1 Lipid A =) No Category | No Category

oFo]: CASRN(Chemical Abstracts Service Registry Number) = $IStRxEAH|AEEH S ICE(Isolated Chicken
Eye test): A&E & L AlF, n.a.: iE 2, UN GHS(United Nations Globally Harmonized System
of Classification and Labelling of Chemicals) = A% s}s+2Al B2 dl ga|of] w3t ZA| X5} A|AEO,
1) gsted B2Rv BEERFA(standard classification scheme)E ARg&sto] zh2to] ststEZol A= QloH
0] 2=2goJste At ostixA|HE = (Medicine Medical Subject Headings, MeSH) &5 AAo] 7|xstx
(http//www.nlm.nih.gov/mesh)
2) ABAU(in vivo) E7] QA= AF(OECD TG 405)°] Autol| 27510} UN GHSW™=2 atgstw it
3) & 70 7l=d W= ICEQ] ZAuto] 275t ot
4) GHS No Category 2! GHS Category 19] 7LE2 95| & 60 7|=%= UL 0]Q9] ICE A4 =3HHE 7
5) o]2jgt & Category= UN GHS 7]& TAo] w2t 2A &£+ 2BE E&/H. &, 74 &M 3v] &= % 10t Of
3u] &= % 20020 w2t Category 2A= #REC ABAU(in vivo) A7+ 3012]9] 522 3. st ol
o] FEOIAMY A9 £E 3 AlQstr, BE FIrrgF0] 79 oyl 0o g FREQy. TU7MA] fAsH &
Al 942 3t of2le] FEolME 49 &F 14(7Y ADOIYA|TE 10Y€ Rpof] 5] F5E o

HE)
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NE 3 W34 pHE < pH < 115) ARA 2 ARBHA A%

A A g gelol
sl B2 ICE A¥HT $7 AL5E ICE 244 W7} #d A%

ANEEE

@%@%ME@FHQ<pH<Iw)WWﬂQJﬂﬁ%HﬂﬂﬂWM%W%%%ﬂ
sl £ ICE Al@¥3 4 ICE 239 g H7E AN Ao & 11004 A=
671 "lb‘*”éloﬂ gk < f3lE ERE Agsh Felsle Ved shnsE YFslor st
olfgt EHELS AA(n vivg E7| AT AF(TG 405) ¥ UN GHS &7 AA(el:
UN GHS Category 1, 2, No Category)®] Aol 7|ukate] F faldol thet vkg &S
UehlZ] 98 AAHATDI®. o2 JF 712 7hsd g@ﬂ AE 7FsE ICE 23
¥y W7t A3E 7}?457_, FaHem o] rhesty nEAL ol§ sHedt AAM(in
vivg FaL dlolE7E gl Aotk Eell AANE EAS FUE F gAY O S olfE
A Gle A9l ICE 2298E Brhel ARE AFEEE 54 919 Vs $53=

2 B4 AT 4 Joi &

, o2’ WA thdk BFe IATE A A E ofoF Tt

¥ 11. ICE 2ZH g H7} 7|& <dEE J=ss 3% &2

A EF ICE | ICE 234
o ABgAA | €93 .
No. sst=4 CASRN o N (in vivo UN GHS %71 UN
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HA 2. dE(OECD TG 438)

OECD/OCDE 438

Adopted:
25 June 2018

OECD GUIDELINE FOR THE TESTING OF
CHEMICALS

Isolated chicken eve test method for identifving I) chemicals inducing

serions eve damage and IT) chemicals not reguiring classification for eve

irritation or serious eve damage

INTRODUCTION

1: The Isolated Chicken Eye (ICE) test method was evaluated by the
Interagency Coordinating Commuittee on the Validation of Alternative Methods
(ICCVAM), m conjunction with the European Centre for the Validation of
Alternative Methods (ECVAM) and the Japanese Centre for the Validation of
Alternative Methods (JaCVAM), in 2006 and 2010 (1) (2) (3). In the original
evaluation, the ICE was endorsed as a scientifically valid test method for use as a
screening test to identify chemicals (substances and muxtures) mducing serious
eyve damage (Category 1) as defined by the United Nations (UN) Globally
Harmomized System of Classification and Labelling of Chemieals (GHS) (1) (2)
(4). A re-evaluation of the m vitro and 1n vivo dataset used in the validation study
concluded that the ICE test method could also be used to identify chemieals not
requiring classification for eye irnitation and serious eye damage as defined by the
UN GHS which led to the revised version of TG 438 adopted in 2013 (4) (5).
Smce then, the Decision Criteria used fo identify chemucals not requiring
classification according to the UN GHS Classification System, has been revised
based on the latest acceptance standards (5) (6) (7) (8). Furthermore,
histopathology has been shown to be a useful additional endpomt to identify UN
GHS Category 1 non-extreme pH (2 < Ph < 11.5) detergents and surfactants (9)
(10). This Test Guideline (adopted in 2009 and updated 1 2013 and in 2018)
mcludes the latest recommended uses and limitations of the ICE test method
based on these evaluations.

2 It is currently generally accepted that. in the foreseeable future. no single
1n vitro eye irritation test will be able to fully replace the in vivo Draize eye test to
predict across the full range of irritation for different chemical classes. However,
strategic combinations of alternative test methods within a (tiered) testing strategy
and/or Integrated Approaches to Testing and Assessment (IATA) may be able to

€ OECD, (2018)

You are free to use this matenal subject to the terms and conditions available at

In accordance with the decision of the Coumcil on a delegation of authenty to amend Annex Iof the decision of the council on the
Mutual Acceptance of Data in the assessment of chemicals [C(2018)49], this Guideline was amended by the OECD)Ys Joint Meeting
of the Chemicals Committee and the Working Party on Chemicals, Pesticides and Biotechnology by written procedure on 23 June
2018
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replace the Draize eye test (7)(11). The Top-Down approach 1s designed to be
used when, based on existing mformation, a chemucal 1s expected to have high
irmtancy potential, while the Bottom-Up approach 1s designed to be used when,
based on existing information, a chemical 1s expected not to cause sufficient eye
wrrtation to requure a classification (7)(11). The ICE test method 1s an in vitro test
method that can be used, under certain circumstances and with specific linitations
as described in paragraphs 7 to 11 for eye hazard classification and labelling of
chemicals. While it 1s not considered valid as a stand-alone replacement for the in
vivo rabbit eve test, the ICE test method 1s recommended as an mtial step within
a testing strategy such as the Top-Down approach recommended within the
OECD GD 263 (7) to identify chemicals mducing serious eye damage 1e.
chemicals to be classified as UN GHS Category 1 without further testing (4). The
ICE test method 1s also recommended to identify chemicals that do not require
classification for eye writation or serious eye damage as defined by the UN GHS
(No Category) (4). and may therefore be used as an initial step within a Bottom-
Up testing strategy approach (OECD GD 263 (7). However, a chemical that 15 not
predicted as causing serious eye damage or as not classified for eye
wrritation/serious eye damage with the ICE test method would require additional
mformation to establish a defimtive classification. Choice of the most appropriate
test method(s) and use of this Test Guideline should be seen n the context of the
OECD Gudance Document on an Integrated Approach on Testing and
Assessment for Serious Eye Damage and Eye imitation (7). Furthermore, the
appropriate regulatory authorities should be consulted before using the ICE test
method 1 a Bottom-Up approach for classification schemes other than the UN
GHS.

3 The purpose of thus Test Guideline is to describe the procedures used to
evaluate the eye hazard potential of a test chemical as measured by its ability to
mnduce or not induce toxicity in the enucleated eyes of clucken. Toxic effects to
the cornea are measured by (1) a qualitative assessment of opacity, (1) a
qualitative assessment of damage to epithelium based on application of
fluorescein to the eye (fluorescein retention), (1ii) a quantitative measurement of
increased thickness (swelling). and (iv) a qualitative evaluation of macroscopic
morphological damage to the surface of the treated eyes. The corneal opacity,
swelling, and damage assessments following exposure to a test chemical are
assessed individually and then combined to derive an Eye Irritancy Classification.
Furthermore, histopathological observations may also be used as an additional
endpoint to potentially improve the prediction of UN GHS Category 1 non-
extreme pH (2 < pH < 11.5) detergents and surfactants (see paragraphs 8 and 56).

4. Definitions are provided in Annex 1.

INITIAL CONSIDERATIONS AND LIMITATIONS
5. This Test Guideline 1s based on the protocol suggested m the OECD
Guidance Document 160 (12), which was onginally adopted m 2011 and further

updated in 2017 and 2018. The protocol is based on information obtained from
published protocols (13) (14) (15) (16) (17).

©0ECD 2018
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6. A wide range of chemicals has been tested in the evaluation underlying
this Test Guideline and the overall database currently amounts to 184 fest
chemncals including 75 substances and 109 muxtures (5). The Test Guideline 1s
applicable to solids, liquids, emulsions and gels. The liquids may be aqueous or
non-aqueous; solids may be soluble or insoluble in water. Gases and aerosols
have not been assessed yet in a validation study.

7i The ICE test method can be used to identify chemicals inducing serous
eye damage. 1.e., chemicals to be classified as UN GHS Category 1 (4). When
used for this purpose, the identified limtations for the ICE test method are based
on the high false positive rates for alcohols and the high false negative rates for
solids and surfactants (1) (3) (18). Moreover, test chemicals inducing persistent
non severe effects 1n vivo may also risk underprediction (22). However, false
negative rates in this context (UN GHS Category 1 identified as not bemg UN
GHS Category 1) are not critical since all test chenmcals that come out negative
would be subsequently tested with other adequately validated m vitro test(s), or as
a last option in rabbits, depending on regulatory requirements, using a sequential
testing strategy in a weight-of-evidence approach. Furthermore, histopathology
was found to be a useful additional endpoint to decrease the false negative rates
when uvsed to identify UN GHS Category 1 non-extreme pH (2 < pH < 11.5)
detergents shown to induce mainly persistent non severe effects in vivo (and
surfactants (9) (10) (19). Regarding solids, it should be noted that these may lead
to variable and extreme exposure conditions in the in vivo Draize eye irritation
test, which may result m urelevant predictions of their true irritation potential
(20). Investigators could consider using this test method for all types of
chemicals, whereby a positive result should be accepted as indicative of serious
eye damage, 1e., UN GHS Category 1 classification without further testing.
However, posifive results obtamned with alcohols should be interpreted cautiously
due to risk of over-prediction.

8 When used to 1dentify chenucals inducing serious eye damage (UN GHS
Category 1), the ICE test method (without use of lustopathology) was found to
have an overall accuracy of 83% (142/172). a false positive rate of 7% (9/127)
and a false negative rate of 47% (21/45) when compared to in vivo rabbit eye test
method data classified according to the UN GHS classification system (4) (5).
When histopathology 1s considered as an additional endpoint to identify UN GHS
Category 1 non-extreme pH (2 < pH < 11.5) detergents and surfactants, the false
negative rate of the ICE test method and its accuracy are improved (from 64% to
27% false negatives (n=22) and from 53% to 77% accuracy (n=30)), whilst an
acceptable false positive rate is maintained (from 0% to 12.5% false positives

(n=8)) (10).

9. The ICE test method can also be used to 1dentify chemicals that do not
requure classification for eye irmitation or serious eye damage under the UN GHS
classification system (4). The test method can be used for all types of chenicals.
whereby a negative result could be accepted for not classifying a chenucal for eye
uritation and senious eye damage. However, on the basis of one result from the
validation database, anti-fouling organic solvent-containing paints may be under-
predicted (5).

& 0ECD 2018
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10. When used to identify chemucals that do not require classification for eye
wrritation and serious eye damage. the ICE test method has an overall accuracy of
88% (161/184). a false positive rate of 24% (20/83), and a false negative rate of
3% (3/101), when compared to m vivo rabbif eye test method data classified
according to the UN GHS (4) (5). When test chemicals within certain classes (1.e.,
anti-fouling organic solvent containing paints) are excluded from the database. the
accuracy of the ICE test method 1s 88% (159/181), the false positive rate 24%
(20/83), and the false negative rate of 2% (2/99) for the UN GHS classification
system (4).

11 The ICE test method is not recommended for the identification of test
chemicals that should be classified as irritating to eyes (1.e.. UN GHS Category 2
or Category 2A) or test chemicals that should be classified as muldly imitating to
eyes (UN GHS Category 2B) due to the considerable number of UN GHS
Category 1 chemicals underclassified as UN GHS Category 2. 2A or 2B and
UN GHS No Category chemucals overclassified as UN GHS Category 2, 2A or
2B. For this purpose, further information and if needed. additional testing with
another suitable method may be required.

12, All procedures with chicken eyes should follow applicable geographical
regulations and the test facility’s procedures for handling of human or animal-
derived materials. which include. but are not limited to, tissues and tissue fluids.
Umniversal laboratory precautions are recommended (21).

13; Whilst the ICE test method does not directly address conjunctival and
iridial injuries as evaluated in the rabbit ocular uritancy test method. it addresses
corneal effects which are the major driver of classification m vivo when
considenng the UN GHS Classification. In this respect, 1t should be noted that
effects on the iris are of lesser importance for classification of chemicals
according to UN GHS (8) (22). Also, although the reversibility of corneal lesions
cannot be evaluated per se in the ICE test method, it has been shown that
histopathological observations can help m identifymg test chemmcals causing
ureversible effects not linked with mitial lugh level injury such as those caused by
non-extreme pH (2 < pH < 11.5) detergents (9). Finally, the ICE test method does
not allow for an assessment of the potential for systemic toxicity associated with
ocular exposure.

14. This Test Guideline will be updated periodically as new information and
data are considered. For example, further histopathology data may become
available for test chemucals other than non-extreme pH detergents and surfactants.
To evaluate this possibility, users are encouraged to preserve eyes and prepare
histopathology specimens that can be used to develop a database and decision
criteria that may further improve the accuracy of this test method. The OECD has
developed Guidance Document 160 to be considered when using the ICE and
BCOP in vitro ocular toxicity test methods, which includes detailed procedures on
the collection and processing of histopathology specimens for evaluation (12).

2 DECD 2018
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DEMONSTRATION OF PROFICIENCY

¥5: For any laboratory initially establishing the standard ICE test method, the
proficiency chemucals provided i Annex 2 should be used. A laboratory can use
these chemicals to demonstrate their techmical competence i performing the
standard ICE test method prior to submutting ICE data for regulatory hazard
classification purposes. For any laboratory willing to establish ICE histopathology
for the regulatory hazard classification of non-extreme pH detergents and
surfactants, the ICE Atlas and recommendations provided within the rewvised
OECD GD 160 should be used (12). Consohidated traiming, transferability and
proficiency appraisal are recommended to ensure harmonized. consistent and
reproducible histopathological observations. Furthermore, an internal pathology
peer review should be conducted in accordance with current recommendations
(23) and according to the OECD advisory document n. 16 on GLP requirements
for peer review of histopathology (24). and as described in paragraph 50. Such
peer review process allows to venify and improve the accuracy and quality of
pathology diagnoses and interpretations. Fmally, the proficiency chemicals
provided in Annex 3 should be used for a laboratory to demonstrate technical
competence n scoring the ICE histopathology effects, prior to subnutting ICE
histopathology data for the regulatory hazard classification of non-extreme pH
detergents and surfactants.

PRINCIPLE OF THE TEST

16. The ICE test method 1s an organotypic model that provides short-term
maintenance of the chicken eye in vitro. In this test method, damage by the test
chemical 1s assessed by deternination of comeal swelling, opacity, and
fluorescem retention. Furthermore, histopathology can be used to mncrease the
sensitivity of the method for identifying UN GHS Category 1 non-extreme pH
(2 < pH < 11.5) detergents and surfactants (10). Whilst measurement of corneal
swelling provides for a quanfitative assessment, corneal opacity, fluorescemn
retention and histopathological changes each involve a qualitative assessment.
Each measurement is either converted into a quantitative score used to assign an
ICE Class (I to IV), or assigned a qualitative categorization that 15 used to assign
an in vitro ocular hazard classification. either as UN GHS Category 1 or as UN
GHS No Category (see Decision Criteria). However, no prediction can be made
for chemicals not identified as UN GHS Category 1 or as UN GHS No Category
with the ICE test method (see paragraph 11); in these cases, the “No prediction
can be made” result of the ICE test would require additional mformation for
classification purposes [see (7) for guidance].

Source and Age of Chicken Eyes

17.  Historically, eves collected from slaughterhouse chickens killed for
human consumption have been used for this assay, elimmating the need for
laboratory ammals. Only the eyes of healthy animals considered suitable for entry
into the human food chain are used.

18. Although a controlled study to evaluate the optimum chicken age has not
been conducted, the age and weight of the chickens used historically in this test
method are that of spring cluckens traditionally processed by a poultry

©OECD 2018
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slaughterhouse (1.e., approximately 7 weeks old, 1.5 - 2.5 kg).

Collection and Transport of Eyes to the Laboratory

19.  Heads should be removed mmmediately after humane stunning of the
chickens and incision of the neck for bleeding. Humane stunning methods include
electrical stunning and controlled atmosphere stunning, as long as it can be shown
not to adversely impact the quality of the chicken eyes (see paragraph 21). A local
source of chickens close to the laboratory should be located so that their heads can
be transferred from the slaughterhouse to the laboratory quickly enough to
minimize deterioration and/or bacterial contamination. The time interval between
collection of the chicken heads and placing the eyes in the superfusion chamber
following enucleation should be minimized (typically within two hours) to assure
meefing assay acceptance criteria. All eyes used in the assay should be from the
same group of eyes collected on a specific day.

20. Since eyes are dissected in the laboratory, the mtact heads are transported
from the slaughterhouse at ambient temperature (typically between 18°C and
25°C) in plastic boxes humidified with tissues moistened with isotonic saline.

Selection Crireria and Number of Eyes Used in the ICE

2L Eyes that have high baseline fluorescein stammng (1e., > 0.5) or corneal
opacity score (1.e.. > 0.5) after they are enucleated are rejected.

22. Each treatment group and concurrent positive control consists of at least
three eyes. The negative control group or the solvent control (if using a solvent
other than saline) consists of at least one eye.

23, In the case of solid matenials leading to a GHS No Category outcome, a
second run of three eyes is recommended to confirm or discard the negative
outcotie.

PROCEDURE

Preparation of the Eyes

24 The eyelids are carefully excised, taking care not to damage the cornea.
Corneal mtegrity 1s quickly assessed with a drop of 2% (w/v) sodium fluorescein
applied to the corneal surface for a few seconds, and then rinsed with 1sotonic
saline. Fluorescein-treated eyes are then exanuned with a shit-lamp nucroscope to
ensure that the cormnea 1s undamaged (1.e. fluorescein retention and corneal
opacity scores < 0.5).

25. If undamaged, the eye 1s further dissected from the skull, taking care not
to damage the comea. The eyeball 1s pulled from the orbit by holding the
nictitating membrane firmly with surgical forceps. and the eye muscles are cut
with a bent. blunt-tipped scissor. It 1s important to avoid causing corneal damage
due to excessive pressure (1Le., compression artefacts).

26. When the eye 1s removed from the orbit. a visible portion of the optic
nerve should be left attached. Once removed from the orbit, the eye is placed on

2 0ECD 2018
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an absorbent pad and the nictitating membrane and other connective tissue are cut
away.

27. The enucleated eye 1s mounted in a clamp (stainless steel or suitable
alternative) with the cornea positioned vertically, and avoirding too much pressure
on the eye by the clamp (due to the relatively firm sclera of the chicken eye-ball,
only shight pressure is needed to fix the eye properly). The clamp 1s then transferred
to a chamber of the superfusion apparatus (25). The clamps should be positioned m
the superfusion apparatus such that the entire cornea 1s supplied with the 1sotome
saline dnp (3-4 drops per mmute or 0.1 to 0.15 mL/min). The chambers of the
superfusion apparatus should be temperature controlled at 32 £ 1.5°C. Annex 4
provides a diagram of a fypical superfusion apparatus and the eye clamps. which
can be obtained commercially or constructed. The apparatus can be modified to
meet the needs of an individual laboratory (e.g.. to accommodate a different munber
of eyes).

28. After bemng placed in the superfusion apparatus, the eyes are agamn
examined with a shit-lamp mucroscope (e.g.. Haag-Streit BP900) to ensure that
they have not been damaged during the dissection procedure. Corneal thickness
should also be measured at this time at the comeal apex using the depth
measuring device on the shitlamp nucroscope. Eyes with; (1), a fluorescein
retention score of > 0.5; (11) corneal opacity > 0.5; or, (111), any additional signs of
damage should be replaced. For eyes that are not rejected based on any of these
criteria, individual eyes with a corneal thickness deviating more than 10% from
the mean value for all eyes are to be rejected. For the Haag-Streit slit lamp BP900
fitted with depth-measuring device no. 1, the shit-width setting should be 9%
equalling 0.095 mm. Alternatively the slit-lamp BQ900 from Haag-Streit may be
used as long as it can be mounted with the depth measuring device and a shit
width of 0.095 can be applied (see also paragraph 53). Users should be aware that
shit-lamp nucroscopes could yield different corneal thickness measurements if the
slit-width setting 1s different.

29. Once all eyes have been exanmuned and approved, the eyes are mcubated
for approximately 45 to 60 nunutes to equilibrate them to the test system prior to
dosing. Following the equilibration period, a zero reference measurement is
recorded for comeal thickness and opacity to serve as a baseline (1.e.. time = Q).
The fluorescein score determined at dissection is used as the baseline
measurement for that endpoint.

Application of the Test Chemical

30. Immediately following the zero reference measurements, the eye (in its
hoelder) 1s removed from the superfusion apparatus, placed i a horizontal
position, and the test chemucal 15 applied to the cornea.

31, Liqud test chenucals are typically tested undiluted, but may be diluted if
deemed necessary (e.g.. as part of the study design). The preferred solvent for
dilution of test chenmcals 1s physiological (1sotonic) saline. However, alternative
solvents may also be used under controlled conditions, but the appropriateness of
solvents other than physiological saline should be demonstrated.

© QECD 2018
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32 Liquid test chemicals are applied to the comea such that the entire surface
of the cornea 15 evenly covered with the test chenucal; the standard volume is
0.03 mL.

33 If possible, solid test chemicals should be ground as finely as possible ina
mortar and pestle, or comparable grinding tool. The powder is applied to the
cornea such that the surface 1s uniformly covered with the test chemucal; the
standard amount 15 0.03 g

34 The test chemical (liqud or sohd) 1s applied for 10 seconds and then
rinsed from the eye with isotonic saline (approximately 20 mL) at ambient
temperature. The eye (in ifs holder) 1s subsequently returned to the superfusion
apparatus in the original upright position. In case of need, additional rinsing may
be used after the 10-sec application and at subsequent time pomfs (e.g., upon
discovery of residues of test chemical on the cornea). In general the amount of
saline additionally used for rinsing is not critical, but the observation of adherence
of chenucal to the cornea 1s important.

Conirol Chemicals

35. Concurrent negative or solvent/vehicle controls and positive controls
should be mcluded in each experiment.

36. When testing liquids at 100% or solids, physiological (isotonic) saline 13
used as the concurrent negative control in the ICE test method to detect non-
specific changes in the test system, and to ensure that the assay conditions do not
mappropriately result in an irritant response.

37 When testing diluted hiquids. a concurrent solvent/vehicle control group 1s
mcluded 1n the test method to detect non-specific changes m the test system. and
to ensure that the assay conditions do not mappropnately result in an iritant
response. As stated in paragraph 31, only a solvent'vehicle that has been
demonstrated to have no adverse effects on the test system can be used.

38 A known ocular irritant 1s included as a concurrent positive control m
each experiment to verify that an appropriate response 1s induced. As the ICE test
method 15 being used in this Test Guideline to identify chemucals inducing
serious eye damage. the positive control should be a reference chemuical
mducing responses that fulfil the criteria for classification as UN GHS Category
1 1n this test method. However, to ensure that variability in the positive control
response across tume can be assessed, the magmitude of the severe response
should not be excessive. Sufficient in vitro data for the positive control should
be generated such that a statistically defined acceptable range for the positive
confrol can be calculated. If adequate historical ICE test method data are not
available for a particular positive control, studies may need to be conducted to
provide this information.

39 Examples of positive controls for liquud fest chenucals are 10% acetic acid
or 5% benzalkonium chlonde, while examples of positive controls for solid test
chenucals are sodium hydroxide or imidazole.

40. Benchmark chenucals are useful for evaluating the ocular writancy
potential of unknown chenucals of a specific chemucal or product class, or for

© OECD 2018
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evaluating the relative irritancy potential of an ocular irritant within a specific
range of writant responses.

Endpoints Measured

41. Treated corneas are evaluated prior to treatment and at 30, 75, 120, 180,
and 240 nunutes (5 munutes) after the post-treatment rinse. These time points
provide an adequate number of measurements over the four-hour observation
period., wlile leaving sufficient time between measurements for the requisite
observations to be made for all eyes.

42. The endpomts evaluated are corneal opacity, swelling, fluorescemn
retention, and morphological effects (e.g., pitting or loosening of the epithelium).
All of the endpoints. with the exception of fluorescein retention (which is
determuned only prior to treatment and 30 nunutes after test chemical exposure)
are determuned at each of the above time pomts.

43. Photographs are advisable to document corneal opacity, fluorescem
retention, morphological effects and. if conducted. histopathology.

44. After the final exanunation at four hours, users are encouraged fo preserve
eyes in an appropriate fixative (e.g., neutral buffered formalin) for possible
histopathological exanunation i particular for non-extreme pH (2 < pH < 11.5)
detergents and swfactants (see paragraphs 7. 14 and 56). If listopathology 1s
conducted, eyes should be fixed, trimmed, embedded i paraffin wax, sectioned
and stamned according to the procedures described for the collection and
processing of histopathology specimens within the OECD GD 160 (12).

45. Corneal swelling is deternuned from corneal thickness measurements
made with an optical pachymeter on a slit-lamp microscope. It 1s expressed as a
percentage and 1s calculated from corneal thickness measurements according to
the following formula:

corneal thickness at timet — corneal thickness at time = 0] {00
x

corneal thickness at tine =0

46. The mean percentage of corneal swelling for all test eyes 1s calculated for
all observation time points. Based on the highest mean score for comneal swelling,
as observed at any time point, an ICE Class 1s assigned for each test chenucal (see
paragraph 53).

47. Corneal opacity 1s evaluated by using the area of the cornea that 1s most
densely opacified for scoring according to the observations described in
Table 1. The mean corneal opacity value for all test eyes 1s calculated for all
observation time points. Based on the highest mean score for corneal opacity. as
observed at any time point. an ICE class 1s assigned for each test chemical (see
paragraph 53).

& OECD 2018
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Table 1. Corneal opacity scores

Score Observation

0 No opacity

0.5 Very faint opacity

1 Scattered or diffuse areas; details of the ins are clearly visible

2 Easily discemnible translucent area; details of the iris are slightly obscured

3 Severe corneal opacity; no specific details of the ins are visible; size of the pupil is
barely discernible

4 Complete comeal opacity; ins invisible

48.  Fluorescein retention 1s evaluated at the 30 minute observation time point

only according to the scores shown in Table 2. The mean fluorescein retention
value of all test eyes 15 then calculated for the 30-nunute observation time point,
and used to assign an ICE class for each test chemical (see paragraph 53).

Table 2. Fluorescein retention scores

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

49, Morphological effects mnclude “pitting”™ of corneal epithelium. “loosening”
of epithellum, “rougheming™ of the corneal surface and “sticking™ of the test
chemical to the cornea. These findings can vary in severity and may occur
simultaneously. The classification of these findings 15 subjective according to the
interpretation of the investigator.

50.  If lustopathology 1s conducted, the senu-quantitative scoring system
described in Table 3 should be used. It 1s critical to distinguish, for example
regarding epithelial vacuolation effects, the treatment-related effects from
histopathological artefacts and/or background morphology. For this purpose the
Atlas presented 1 Annex II of the OECD GD 160 should be carefully consulted
(12). Furthermore, origmal slides (rather than photomicrographs) need to be used
as some effects require a three-dimensional evaluation of the tissues. Only effects
that are observed should be scored. No assumptions should be made (e.g., if the
top laver of the epithelium is nussing it will not be possible to score for
vacuolation in that layer). Furthermore, effects/changes close to the limbus should
be scored if the tissue architecture was preserved. However, effects/changes
occurring within the Iimbus should not be scored due to effects not linked to the
chemical exposure. An internal pathology peer review system should be
conducted in accordance with current recommendations (23) and according to the
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OECD advisory document n. 16 on GLP requirements for peer review of
histopathology (24). In this process, a pathologist (with expertise on the fissues to
be evaluated)peer-reviews a number of shides and pathology data (e.g.. 1 out of 3
eyes) to assist the study pathologist m refining pathology diagnoses and
mterpretations. Such peer review process allows to venfy and improve the
accuracy and quality of pathology diagnoses and interpretations. Fmally,
consolidated traiung, transferability and proficiency appraisal are recommended
to ensure consistent histopathological observations.
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Table 3. Semi-quantitative histopathological scoring system used for isolated chicken
eves that were fixed. trimmed, embedded in paraffin wax, sectioned and stained

Parameter Observation Score Description®
Epithelium: erosion Very slight % Few single cells up to the entire
single superficial layer
Slight 1 Up to 3 layers are gone
Moderate 2 Up to 50 % of the epithehal layer
Is gone®
Severe 3 Epithelial layer is gone up to the
basement membrane
Epithelium: vacuolation Wery slight ¥ Single to few scattered cells
Separately scored for the top, mid, Slight 1 Groups of vacuolated cells or
arrd lower parts of the epithelium single string of cells with small
vacuoles
Moderate 2 Up to 50% of the epithelium
consists of vacuolated cells*
Severe 3 50 — 100% of the epithelium
consists of vacuolated cells
Epithelium:necrosis Normal = < 10 necrotic cellst
Very slight Y% 10— 20 necrotic celist
Slight 1 20 — 40 necratic cells*
Moderate 2 Many necrotic cells but < 50% of
the epithelial layer
Severe 3 50 — 100% of the epithelial layer
is necrotic.
Stroma: pyknotic nuclei 7 T Normal = < & pyknotic nuclei
In top or bottom region Slight 1 510 pyknotic nuclei
Moderate 2 = 10 pyknotic nuclei
Stromal disorder of fibres ™ Presant P Iregular  appearance of the
fibres.
Endothelium:necrosis Present P The endothelium consists of only
one layer, so a grade is not
relevant

Nores: Annex [T of the OECD GD 160 (12) displays an Atlas with typical photomcrographs of
untreated as well as treated Isolated Chicken Eyes illustrating the various possible histopathological

effects described above.

'Over the entire cornea except in case of fest chemicals (e.g. some solid chemicals) causing
localized effects despite of the homogenous application of the test chemical as required within the
OECD TG 438. In this case the evaluation should be based on the localized effects at the site(s) of

exposie.

""Top. mid and lower parts represent equal one third parts of the epithelial layer each. If the top
layer is nussing, the mid layer does not become the ‘new’ top layer. but is still the nud layer (see

Annex IT of the OECD GD 160 for more details (12)).
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wae

Only necrosis of attached cells/tissues.

f Necrotic cells are counted across the entire length of the comea (there is no need for a specific
fixed length to report cell counts because the entire length of the cornea is consistent on each slide
as there is almost no variation in the size of the chicken eves used and in the size of the samples
evaluated microscopically). The scoring system uses absolute cell counts from “normal” to “slight’
versus a percentage for ‘moderate” and “sewvere’. This is due to the way the evaluation 1s performed
by the exanuner: necrotic cells are seen as individual ttems. If there are more, they are vsually
scaftered. Therefore the examiner counts them to get an impression of the amount of necrosis. This
1s in contrast fo erosion. for which the first effect the examiner notices is that a part of the epithelium
15 missing, so-it makes sense to use an estimated percentage of loss.

T The ICE test method already mcludes a precise measurement of the thickness of the cormea using
a slit lamp nucroscope. Therefore, swelling of the stroma is not separately scored during the
subsequent histepathological evaluation.

™ The stromal effects that are scored consist of (1) pyknotic miclei, which originate from the
scoring system used by Maurer (2001) based on hus observations in comeas of rabbits after in vivo
exposure (described as keratocyte loss'necrosis), and of (2) disorder of fibres. Regarding (1), the
presence of pykmotic nuclei is observed only occasionally and the development of pyvimotic nuclei is
proposed to be dependent on the depth of injury and’or the inflammation process of the comea (in
vive). Furthermore, due to the elongated form of the stromal fibroblasts. normal nuclei could be
nusleadingly considered as pyknotic nuclei depending on the section orientation of cells . Regarding
(2). the observation and scoring of disorder of fibres may be difficult because the stromal fibres
already show a “natural™ disorder. The processing of the cornea for microscopy can also contribute
to an artificial disorder of stromal fibres. In both cases (pyknotic nucler and disorder of fibres), these
observations coincide with severe comeal effects already observed by the slit-lamp microscope
observations, and with effects observed in the mid and’or lower epithelial laver.

52. The OECD TG 438 requres fest chenumcals to be homogenously
distributed on the surface of the treated eyes. Based on such exposure, test
chemicals usually cause homogenous effects in the cornea of the 1solated chicken
eves, and the mean of histopathological effects over the entire shide should be
scored. However, some test chemicals may cause focal or multifocal effects
confined to certain spots despite their homogenous application (e.g., as for some
solid test chenucals). If (multi)focal effects are observed during the performance
of the ICE test method, the histopathologist should be mformed and the
listopathological scoring should be conducted based on the localized adverse
effects observed where exposure to the test chenucal occurred. Furthermore, if
doubts remamn (e.g. a discrepancy between the ICE results and the
histopathological observations is noticed), additional slices may be prepared on
other parts of the cornea to ensure the localized effects are present in the observed
section.

DATA AND REPORTING

Dara Evaluation

53.  Results from comeal opacity, swelling and fluorescein retention should be
evaluated separately to generate an ICE class for each endpoint. The ICE classes
for each endpoint are then combimed to predict the In Vitro Classification of each
test chemical Similarly, histopathology evaluation, if applicable, should be
conducted separately and considered according to paragraphs 55 and 56.

Decision Criteria

54.  Once each endpoint has been evaluated, ICE classes can be assigned
based on a predetermuned range. Interpretation of corneal swelling (Table 4),
opacity (Table 5), and fluorescemn retention (Table 6) usmg four ICE classes 15

© OECD 2018
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done according to the scales shown below. It 15 important to note that the corneal
swelling scores shown in Table 4 are only applicable if thickness 1s measured
with a Haag-Streit BP900 slit-lamp microscope (or alternatively a Haag-Streit
BQ900 shit-lamp microscope) with depth-measuring device no. 1 and shit-width
sefting at 9%, equalling 0.095 mm. Users should be aware that slit-lamp
microscopes could yield different comeal thickness measurements 1f the slit-width
setting is different.

Table 4. ICE classification criteria for corneal swelling

Mean Corneal Swelling (%)" ICE Class
Otos |
>5to 12 ]

>12 to 18 (>75 min after treatment) 1l

>12 to 18 (=75 min after treatment) mn
=18 to 26 m
>26 to 32 (>75 min after treatment) m

>26 to 32 (=75 min after treatment) v
=32 IV

Note: Highest mean score observed at any time point.

Table 5. ICE classification criteria for opacity.

0.00.5 |

0.6-1.5 1]
1.6-2.5 m
2.6-4.0 v

Note: *Maxinmm mean score observed at any time point (based on opacity scores as defined in
Table 1). *Based on scores as defined in Table 2.

Table 6. ICE classification criteria for mean fluorescein retention.

0.0-0.5 1

0.6-1.5 I
1.6-2.5 m
2.6-3.0 v

Nore: Based on scores as defined in Table 2.
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55. The in vitro classification for a test chenucal 1s assessed by reading the
TUN GHS classification that corresponds to the combination of categories obtaimned

for comeal swelling, comeal opacity, and fluorescemn retention as described m
Table 7.

Table 7. Overall in vitro classifications

UN GHS Classification Combinations of the 3 ints
No Category 3xl
2xL1xll
2xl1l, 1x1

No prediction can be made Other combinations

Category 1 IxlV
2xV 1 xlll
2xIV, 1x1I*
2x IV, 1 xI*
Comneal opacity = 3 at 30 min (in at least 2 eyes)
Comeal opacity = 4 at any time point (in at least 2 eyes)

Severe loosening of the epithelium (in at least 1 eye)

Note: Combinations less likely to occur.

56.  If histopathology is used for non-extreme pH (2 < pH < 11.5) detergents
and surfactants, the decision criteria shown in Table 8 should be used. In addition,
1n case stromal pyknotic nuclei scores > slight (score 1) 1n at least 2 out of 3 eyes
are observed; or any endothelium effects are observed in at least 2 out of 3 eyes.
such effects should be noted as observations to give indication on the severity of
effects.

Table 8. Histopathology decision criteria to be used in addition to the
standard validated ICE test method for the identification of UN GHS
Category 1 non-extreme pH (2<pH<11.5) detergents and surfactants

Effects triggering eye serious damage (GHS Category 1) identification

Epithelium - erosion = moderate (score 2) in at least 2 out of 3 eyes

- and/or, any vacuolation (= very slight, score ¥z) observed in the mid and/or lower parts
in at least 2 out of 3 eyes

- or, if erosion = moderate (score 2) in 1 out of 3 eyes + vacuolation = very slight in mid
andior low part (score %) is observed in at least another eye out of the 3 eyes

- andlor, necrosis = moderate (score 2) observed in at least 2 out of 3 eyes

57. Furthermore, the prediction model shown in table 9 should be used. The
ICE histopathology criteria and the prediction model described in Tables 8 and 9.

©0ECD 2018
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respectively are applicable only to identify UN GHS Category 1 non-extreme pH
(2 < pH < 11.5) detergents and surfactants.

Table 9. Prediction model for identification of non-extreme pH (2<pH<11.5)
detergents and surfactants based on ICE histopathology evaluations

Standard ICE ICE histopathology criteria described in UN GHS Classification
Table 8
No prediction can be Criteria met UN GHS Category 1
made
Criteria not met Mo prediction can be
made

Study Acceptance Criteria

58. A test 1is considered acceptable if the concurrent negative or
vehicle/solvent controls and the concurrent positive controls are identified as GHS
Non-Classified and GHS Category 1. respectively.

Test Report

59.  The test report should include the following mformation, if relevant to the
conduct of the study:

Test and Control Chemicals

e Chemucal 1dentification, such as IUPAC or CAS name(s), CAS registry
number(s), SMILES or InChl code, structural formmla, and/or other
1dentifiers;

e Punty and composition of the test/control substance or nuxture (in
percentage(s) by weight), to the extent this information 1s available;

s In case of mulfi-constituent and UVCB: characterization as far as possible
by e g, chemical identity (see above). purity, quantitative occurrence and
relevant physicochenucal properties (see above) of the constituents, to the
extent available;

e Physicochenucal properties such as physical state, volatility, pH, stability,
chemical class water solubility relevant to the conduct of the study:

e Treatment of the test/control chemucal prior to testing, if applicable (e.g.
warming, grinding);

s Storage conditions and stability to the extent available;

Informarion Concerning the Sponsor and the Test Facility

e Name and address of the sponsor, test facility and study director; where
applicable, the study pathologist;

o Identification on the source of the eves (e.g., the facility from which they
were collected):

2 O0ECD 2018
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Test Method Conditions

Description of test system used;

e Sht-lamp microscope and pachymeter used (e.g., model) and the
mstrument settings used;

s Reference to historical negative and positive control results and. if
applicable, Thistorical data demonstrating acceptable concurrent
benchmark control ranges;

e The procedure used to ensure the integnty (i.e., accuracy and rehability)
of the test method over time (e.g., periodic testing of proficiency
chemicals)).

® The procedure used for tissues fixation in case histopathology is
performed.

Eyes Collection and Preparation

o Apge and weight of the donor ammal and 1if available other specific
characteristics of the animals from which the eyes were collected (e g.
sex. strain);

* Storage and fransport conditions of eyes (e.g., date and tume of eye
collection. tume interval between collection of chicken heads and placng
the enucleated eyes 1n superfusion chamber);

e Preparation & mounting of the eyes including statements regarding their
quality, temperature of eye chambers, and criteria for selection of eyes
used for testing.

Test Procedure

* Number of replicates used;
* Identify of the negative and positive controls used (if applicable. also the
solvent and benchmark controls);
o Test chenucal dose, application and exposure tume used:
QObservation time points (pre- and post- treatment):
e Descrption of evaluation and decision criterta used including for
histopathology 1f applicable;
Peer-review system used for lustopathological observations, if applicable;
Description of study acceptance criteria used;
Description of any modifications of the test procedure.
Furthermore, if not imncluded in the e g. standard operating procedure
(SOP), when available, the following information shall be included:
* Description of consolidated tramning and transferability;
Fixative, dehydration and clanifying agents. and protocols used:
s Embedding material. infiltration solvents, and concentrations used;
e Thickness of tissue sections;
Stain (in report) and the associated staiming protocol used;
+ Information on instruments used;

£ 0QECD 2018
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Resulrs

e Tabulation of corneal swelling, opacity and fluorescem retention scores
obtained for each individual eye and at each observation time point,
mcluding the mean scores at each observation time of all tested eyes;

e Description of any morphological effects observed:;

e The lughest mean corneal swelling, opacity and fluorescem retention
scores observed (from any time point), and its relating ICE class.;

e Tabulation of histopathological senu-quantitative scoring observations
and derived conclusions if applicable;

# If applicable, indication of use of localized effects for histopathological
scoring;

Description of any other effects observed;
The derived in vitro GHS classification:

s Ifappropnate, photographs of the treated and control eves

e If applicable. optional digital images or digital slide scans of the
histopathology specimens;

Discussion of the Results.

Conclusion.
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ANNEX 1: DEFINITIONS

Accuracy: The closeness of agreement befween test method results and accepted
reference values. It 15 a measure of test method performance and one aspect of
“relevance.” The term 1s often used interchangeably with “concordance™. to mean
the proportion of correct outcomes of a test method.

Benchmark chemical: A chemucal used as a standard for comparison to a test
chemical A benchmark chemical should have the following properties; (1), a
consistent and reliable source(s), (i1), structural and functional similarity to the
class of chemicals being tested; (111), known physical/chemical characteristics; (1v)
supporting data on known effects; and (v), known potency in the range of the
desired response.

Bottom-Up Approach: step-wise approach used for a chemical suspected of not
requuring classification for eye uritation or serious eye damage, which starts with
the determunation of chemucals not requuing classification (negative outcome)
from other chemncals (positive outcome).

Cornea: The transparent part of the front of the eyeball that covers the iris and
pupil and admits light to the interior.

Corneal opacity: Measurement of the extent of opaqueness of the cornea
following exposure to a test chemucal. Increased corneal opacity 1s mndicative of
damage to the cornea.

Corneal swelling: An objective measurement 1n the ICE test of the extent of
distension of the cornea following exposure to a test chemucal. It 15 expressed as a
percentage and is calculated from baseline (pre-dose) corneal thickness
measurements and the thickness recorded at regular intervals after exposure to the
test material in the ICE test. The degree of comeal swelling 1s mdicative of
damage to the cornea.

Detergents: a mixfure (excluding dilutions of single surfactant) containing one or
more surfactants at a final concentration of > 3%, intended for washing and
cleaning processes. Detergents may be m any form (liqud, powder, paste, bar,
cake, moulded piece, shape, ete.) and marketed for or used m household, or
institutional or industrial purposes.

Eve Irritation: Production of changes in the eye following the application of test
chemical to the anterior surface of the eye, which are fully reversible within 21

days of application. Interchangeable with "Reversible effects on the Eye" and
with "UN GHS Category 2" (4).

False negative rate: The proportion of all positive chenucals falsely identified by
a test method as negative. It 1s one indicator of test method performance.

False positive rate: The proportion of all negative chemucals that are falsely
identified by a test method as positive. It is one indicator of test method
performance.

Fluorescein retention: A subjective measurement in the ICE test of the extent of
fluorescein sodium that 1s retained by epithelial cells in the cornea following
exposure fo a fest chemical. The degree of fluorescein retention 1s indicative of
damage to the corneal epithelium.
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Hazard: Inherent property of an agent or situation having the potential to cause
adverse effects when an organism, system or (sub) population 15 exposed to that
agent.

TATA: Integrated Approach on Testing and Assessment.

Irreversible effects on the eye: see "Serious eye damage" and "UN GHS
Category 1".

Mixture: A nuxture or a solution composed of two or more substances m which
they do not react (4).

Negative control: An untreated replicate contaming all components of a test
system. This sample 15 processed with test chemucal-treated samples and other
control samples to deternune whether the solvent interacts with the test systenm.

Not Classified: Test chemucals that are not classified for eye untation (UN GHS
Category 2) or serious damage to eye (UN GHS Category 1). Interchangeable
with “UN GHS No Category™.

Positive control: A replicate contamning all components of a test system and
treated with a chemical known to mduce a positive response. To ensure that
variability m the positive control response across tume can be assessed, the
magnitude of the severe response should not be excessive.

Reliability: Measures of the extent that a tfest miethod can be performed
reproducibly within and between laboratories over time, when performed using
the same protocol. It 1s assessed by calculating intra- and inter-laboratory
reproducibility and intra-laboratory repeatability.

Reversible effects on the Eve: see "Eye Irritation” and "UN GHS Category 2".

Serious eye damage: Production of tissue damage in the eye, or serious physical
decay of vision, following application of a test chenucal to the anterior suuface of
the eye. which 1s not fully reversible within 21 days of application
Interchangeable with "Irreversible effects on the eye" and with "UN GHS
Category 1" (4).

Slit-lamp microscope: An mstrument used to directly examine the eye under the
magnification of a binocular microscope by creating a stereoscopic, erect image.
In the ICE test method, this instrument 1s used to view the anterior structures of
the chicken eye as well as to objectively measure corneal thickness with a depth-
measuring device attachment.

Solvent/vehicle control: An untreated sample contaming all components of a test
system, including the solvent or wvelucle that 1s processed with the test chenucal-
treated and other control samples to establish the baseline response for the
samples treated with the test chemical dissolved in the same solvent or vehicle.
When tested with a concurrent negative control, this sample also demonstrates
whether the solvent or vehicle interacts with the test system.

Substance: Chenucal elements and their compounds in the natural state or
obtamed by any production process, mcluding any additive necessary to preserve
the stability of the product and any impurities dertving from the process used, but
excluding any solvent which may be separated without affecting the stability of
the substance or changing its composition (4).
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Surfactants: Also called surface-active agent, this 1s a substance and/or its
dilution (m an approprate solvent/vehicle), which consists of one or more
hydrophilic and one or more hydrophobic groups, that 1s capable of reducing the
surface tension of a liquud and of forming spreading or adsorption monolayers at
the water-air interface, and/or of fornung emulsions and/or microemulsions and/or
mucelles, and/or of adsorption at water-solid interfaces.

Top-Down Approach: step-wise approach used for a chemical suspected of
causing serious eye damape, which starts with the determunation of chemicals
mducing serious eye damage (positive outcome) from other chemucals (negative
outcome).

Test chemical: Chemical (substance or mixture) assessed in the test method.

Tiered testing strategy: A stepwise testing strategy where all existing
mformation on a test chemical 1s reviewed, in a specified order, using a weight-
of-evidence process at each tier to determune 1f sufficient information 1s available
for a hazard classification decision. prior to progression to the next tier. If the
umitancy potential of a test chemucal can be assigned based on the existing
mformation, no additional testing 1s required. If the wrtancy potential of a test
chemical cannot be assigned based on the existing information, a step-wise
sequential anmmal testing procedure 1s performed until an unequivocal
classification can be made.

United Nations Globally Harmonized Svstem of Classification and Labelling
of Chemicals (UN GHS): A system proposing the classification of chemicals
(substances and muxtures) according to standardized types and levels of physical,
health and environmental hazards, and addressing corresponding communication
elements, such as pictograms, signal words, hazard statements, precautionary
statements and safety data sheets, so that to convey information on their adverse
effects with a view to protect people (including employers. workers, transporters,
consumers and emergency responders) and the environment (4).

UN GHS Category 1: see "Serious damage to eyes"” and/or "Irreversible effects
on the eye".

UN GHS Category 2: see "Eye Irritation” and/or "Reversible effects to the eye”.

UN No Category: Test chemicals that do not meet the requirements for
classification as UN GHS Category 1 or 2 (2A or 2B). Interchangeable with “Not
classified”.

Validated test method: A test method for which validation studies have been
completed to determine the relevance (including accuracy) and reliability for a
specific purpose. It is important to note that a validated test method may not have
sufficient performance in terms of accuracy and reliability to be found acceptable
for the proposed purpose.

Weight-of-evidence: The process of considering the strengths and weaknesses of
various pieces of mformation in reaching and supporting a conclusion concerning
the hazard potential of a chenueal.
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ANNEX 2: PROFICIENCY CHEMICALS FOR THE ICE TEST METHOD

Prior to routine use of a test method that adheres to this Test Gumideline,
laboratories should demonstrate technical proficiency by correctly identifying the
eye hazard classification of the 13 chemicals recommended in Table 10. The ICE
outcomes provided represent examples of the range of responses observed during
the evaluation studies and that may be expected (5)(18).These chenucals were
selected to represent the range of responses for eye hazards based on results from
the in vivo rabbit eye test (TG 405) and the UN GHS classification system (1Le.,
UN GHS Categories 1, 2A, 2B, or No Category) (4)(26). Other selection criteria
were, to the extent possible that these chemicals produced reproducible results in
the ICE test method, are commercially available and have high quality in vivo
reference data available. Reference data are available in the SSD (5). In situations
where a listed chemical i1s unavailable or cannot be used for other justified
reasons, another chemical fulfilling the criteria described above, eg. from the
chemicals used in the evaluation and validation of the ICE test method could be
used (5) (18). Such deviations should however be justified.

Table 10. Recommended chemicals for demonstrating technical proficiency
with ICE

CASRN Chemical Physical In Vive UN GHS ICE

Class' Form Classification’ UN GHS
Classification™

Benzalkonium 8001-54-5 Onium Liguid Category 1 Category 1
chloride (10%) compound
Chlorhexidine 55-56-1 Amine, Soalid Category 1 Category 1
amidine
Sodium 1310-73-2 Alkali Liguid Category 1 Category 1
hydroxide (10%)
Imidazole 288-32-4 Heterocyclic Solid Category 1 Category 1
Trichloroacetic 76-03-9 Carboxylic Liquid Category 1 Category 1
acid (30%) acid
2,6- 4659-45-4 Acyl halide Liguid Category 24 No predictions
Dichlorebenz- can be made *
oyl chloride
Ammonium B484-52-2 Inorganic Sohd Category 2A° Mo predictions
nitrate salt can be made *
Sodium 1310-73-2 Alkali Liquid Category 2B No predictions
hydroxide (1%) can be made *
Dimethyl 67-68-5 Organic Liguid No Category No Category
sulfoxide sulphur
compound
Ethyl trimethyl 3938-95-2 Ester Liquid No Category Mo Category
acetate
Methylcyclo- 96-37-7 Hydrocarbon Liguid Mo Category Mo Category
pentane (eyclic)
n-Hexane 110-54-3  Hydrocarbon Liquid No Category No Category
(acyclic)
Triacetin 102-76-1 Lipid Liquid No Category Mo Category
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Abbreviations: CASEIN = Chemical Abstracts Service Registry Number; ICE: Isolated Chicken Eve
test: n.a.; not available: UN GHS = United Nations Globally Harmonized Svstem of Classification
and Labelling of Chemicals (4).

Chemical classes were assigned to each chemical using a standard classification scheme. based on
the National Library of Medicine Medical Subject Headings (MeSH) classification system
(available at http//www nlm nih pov/mesh)

fBas&i on results from the f vive rabbit eye test (OECD TG 403) and using the UN GHS (4)(26).
“Based on results in ICE as described in table 7.

* Combination of ICE scores other than the ones described in table 6 for the identification of GHS
no-category and GHS Category 1 (see table 7)

* Classification as 2A or 2B depends on the mterpretation of the UN GHS crterion for
distinguishing between these two categories. ie. 1 out of 3 vs. 2 out of 3 animals with effects at day
7 necessary to generate a Category 2A classification. The i vivo study included 3 animals. Al
endpoints apart from conjunctiva redness tn one animal recovered fo a score of zero by day 7 or
earlier. The one animal that did not fully recover by day 7 had a conjunctiva redness score of 1 (at
day 7) that fully recovered at dav 10
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ANNEX 3: PROFICIENCY CHEMICALS FOR THE ICE HISTOPATHOLOGY TO BE USED IN ADDITION TO
THE STANDARD ICE TEST METHOD FOR THE LIMITED APPLICABILITY DOMAIN OF NON-EXTREME
PH (2 < PH < 11.5) DETERGENTS AND SURFACTANTS

Prior to routine use of ICE hustopathology in addition fo the standard ICE test method for the limited use domain of non-extreme pH (2 < pH <
11.5) detergents and surfactants. laboratories should demonstrate technical proficiency by correctly identifying the eye hazard classification of
the 6 chemucals recommended in Table 11. These chenucals were selected to represent the range of responses for eye hazards based on results
from the m vivo rabbit eye test (TG 405) and the UN GHS classification system (1.e., UN GHS Categories 1, 2. or No Category) (4)(26). Other
selection criteria were, to the extent possible that these chemuecals produced reproducible results m the ICE histopathology, are commercially
available and have high quality 1n vivo data available. In situations where a listed chemucal 1s unavailable or cannot be used for other
justified reasons, another chenucal fulfilling the criteria described above, eg. from the chemicals used in the evaluation of the ICE
histopathology could be used (10). Such deviations should however be justified.

Abbreviations: CASRN = Chenucal Abstracts Service Registry Number; NPCM:
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Table 11. Recommended chemicals for demonsirating technical proficiency with ICE histopathoelogy

Chemical CASRN  Surfactamt Physical In Vivo Standard ICE UN ICE Histopathology UN
type Form Classification’ GHS classification” GHS classification’
Benzalkonium chloride 8001-54-5 Cationic Liqud Category 1 Category 1 Category 1 (erosion)
(5%) i 3 out of 3 laboratories
Benzensulphonvichloride 98-09-9 Anionic Liquid Category 1 Category 1 Category 1 (necrosis and
vacuolation)

in 3 out of 3 laboratories

Cetylpiridiniuom  bromide  140-72-7 Cationic Liquid Category 1 No predictions can Category 1 (vacuolation)
(10%0) be made m 3 out of 3 laboratories

Cetylpiridinium  bromide  140-72-7 Cationic Liquid Category 2A No predictions can ~ No predictions can be made
(1%%) be made in 3 out of 3 laboratories

N-Lauroyl sarcosine Na salt  137-16-6 Anionic Liqud Category ZA No predictions can ~ No predictions can be made
(10%%) be made 1 3 out of 3 laboratories

Cetylpiridinium  bromide  140-72-7 Cationic Liquid No Category ~ No predictions can ~ No predictions can be made
(0.1%) be made in 3 out of 3 laboratories

Abbreviations: CASEN = Chemical Abstracts Service Registry Number; NPCM: No Prediction Can Be Made
1Basad on results from the m vivo rabbit eye test (OECD TG 405) and using the UN GHS (4)(26).

2Based on 1esults in ICE as described in table 7.

3Based on ICE histopathology cnteria as described in tables 8 and 9 and wathin the revised OECD GD 160 (12).
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ANNEX 4

Figure 1. Diagrams of the ice superfusion apparatus and eyve clamps

EYE HOLDER

Note: See (25) for additional genenic descriptions of the superfusion apparatus and eve clamp.
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