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HE A" F99Y AFolA AdEE o5t ZAute] &4 A=E 5745t
UN GHSe| @& Algt k&S fdst= =4 (UN GHS Category 1) ¥ A=
T= AR A digh 257 2 HAPZF BR6HA] o2 3e=2(UN GHS No Category)<
A8t BAL(n vitro) AEHEHY HHE o] &e LIRS AIFH, Isolated
Chicken Fye Test Method, ICE)°]t}.

AAEE o7t &2 () A2 FA S7HEA, swelling)®] D4 7L, (i) 29
SE T (opacity)?] A2 B/7F (i) SF2AQA FFE(fluorescein retention)@]
37344 W7Y, (iv) FEiota] g (morphological effect)d] F/4424 H7t= g€
Ztep 8, A4 S 9 SR AU AREE 7Ht§31 o7 FIIE F o] FHsHAU
Feerd % B A A olhel wEr AlFEZS b /oS

=35t 714092 UN GHS Category 1 5 pH7} =& o]A] L-2(non-extreme,
pH < 11.5) AI78Al & AREHGAIE o AgstA AEst7] sl 22492 B71E

Aoz A8 Aol 7}015%011*1 AN 1379
2 2% Mg} J1eH SA=S YZdor deh 12T

U AYAAL WEAY|E AT m $ET Zow
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ICE Al A (in vitro) T ol AIZ=EE AT sto] AldEdol ot Zhat
&S =25 Zhar 23 SEL Z20 A9l AREE Hrisith Zdr 232
ZE53u| 4 (slit-lamp microscope)d] TAZA7]|E o|_5to] HFH o7 BFrishy,
Zhat SR HEE 2 SEE 9 EF Al AREe AlS5dYEE ol&5tH
T Aol whet FslE o] FAdA o s Hristth 7t BUHES] S4% = A5l
w2}t ICE £R(I~V)E Aot B7IE=9] ICE 57 £ ol-&sto] BAL(in vitro)
o

UE HiER ¥ nEake

2 Al 7hol=ERl2 IA|, HA, gl f Ao A& 7hsoi, dAle 84 e
vy, AAe 20 784 Ee E784Y & Ao

ICE Al 4%t AS ok & 739 318HE2(UN GHS Category 1)9]
Ago] ARESS W, Y AR W F7F AlF gle]l UN GHS Category 12
g o= Slok o, 2 A AltS EFE29 AFAEE 2 IA/AHEEEA

JE + Aotk E3F AAW(Gn vivo)ol A HeshA] 942 ¥ (non severe
effects)2 A &0 72 Yoy|= /\]Oq‘j;q—o— T4 o Z(under-prediction)e| € < Ut}
B9 5419 7F5A] (weight-of-evidence) FEHF4100l
wet F7HAR1 Al AAIsH| ol A34880] =2 A2 S84 gtk

ICE AEHE A= = AT QkAto] oiet E77F BeshA] 92 2E /39
5IHEA(UN GHS No Category)9] 48] AMEHS wf, 4 ZA¥+= UN GHS No
Category® I8 4= St} o, S AF dolgHo]2oA odWA] |7]8HE
T8t H9IE 1E(TNO-94)°] No Category® HWAEE AHI7E A7 wio]

AU £718UE T HIAEY] A SO TadE P 4 It

PR AAHY ool B ARo] Y] 98] FEHE TR AR FUEe s B

2



T8y B A geEA gigt UN GHS 75 sl AW(n vivo) E7]
A= AlFolA B7tE= e, Ad 9 32 9F 5 WA vivo) 2R F8
A7t He 49 9% o2t &3 2AYEsty #E2 pHF FHEolA|

0} o

o

o
%(non-extreme, 2 < pH < 11.5) AlAIL 22 29} A0Sl H7tH92] JF=
_IQ[_HE]"()‘J:_ /q U;GO A

(
42 AEd & Ao

2 AY slol=gkele AEe AHEel golgd uwet Fr|Hos AYE 5
fEo] 7}53h St QFLE HEsty 2ZWeE] Byl RS BHusich

2 A EAOIA AEer m5E AT oF 759, 1.5~2
22 5 HolA =8)E R8st g9 HEE A2l =3

o STAY Aol Hol AdAR A&SH| 253t Al =at &
79 =AES FTHL 2%(w/v) EFLANJUEEEAS Hget < s

of EFIAR] AR B Z4d EEES Hev 0.5 olsklA
77

)
Jo
N
i

golgtct. 18] ZHFY 9 (nictitating membrane)S Fal A2Horbit)ollA AdFE
Fotdl & = &5, ZAutdut 9 & ZAxZS A AT,
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ol YA THG~4E/E E+= 0.1~0.15 mL/&). ¢1<t
 FFEet vt 28k {47t 0.5 o]skIA] Felstar
= HE 9 HagtolA Zfol7 10% wIRkQIA] ghelgtet.
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Ee SHidE=d (394 A2 FHA 1749 Qo
HEARIT, Ad2ollA AlFER(A Be A 1021 2851 A=A AE(eF 20 mD=
TS Aojdlitt. NAT I At A AldEE Fofgo] dot Jod d+8 F7t=
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4.3 x=H

AEEAT 3 Ago] SAHZREZ E= Su/RIANEREE, FHAHRELDS
skttt gol= AS 7|53 (benchmark chemical) £3§H). A YN F= 1A =2

A EsE B4 SAUREERE Ao, SAdez AdT 45

FPAZRFEL UN GHS Category 1 EE7]|Z20] dgsls vh2S Srots BT A
AF EHZE 10% O EAHacetic acid) = 5% Foh& I E(benzalkonium
chloride)& F& AMESHY, 14 E22E FABMYEE(sodium hydroxide) T

olu|t}&(imidazole) 2 ARESITH

4.4 WS =3

= AR B7MgE2 4% E8k(opacity), 4% S (swelling), EF2 A<

=

35X (fluorescein retention), FEFSH P morphological effect)e]tt. ZFFA|S1
AR AEEd A9 A =5 308 Tl Brist, o 37152 AldEd
A AL A -AF 3 30, 75, 120, 180, 240E(+5%)0] FAES o ZH Hrisict
TS B dis) 7182 H@7171 9l TR @ 4 SgE, &R

ARE, FHSHE 3T L 2 BAHGBRE A9 AW At

+ E35] pH7I 234 0]A] &-2(non-extreme, 2 { pH ( 11.5)
AZA & AHgA ] disl F59 AR B7HE A A=t 2ZH(@): 4
X3 2T HE H7F EHSHH OECD GD 1609 &9 H7F 2 &4
g A Zof et dxpof whe} 3Pttt
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ARl P2 A Are "E(pitting)’, "ol¥(oosening)’, "AZoH
(roughening)” ¥ A|gE40] Zutof "H2(sticking)'sh= BEE ERlsto] st

AW e AAelE 4, E 39 wH)AHFA(semi-quantitative) 5
AAE ARgste] AulE, 718E, Woso Yehus 93 Hos) st yi gE

= H7Hinternal pathology peer review system)E AAIgH.

H 3 o 70| MBES WHE)ETE ZEH It Ha A

S
D7t BYAE Ha Hy
e FOE | 1/2 | o IS MHO oY ME Aol ¢S
. e #0/3t 1 20 374 50| Mg
S BIRE) ws 2 5Ith 60%°] HILZ0| 24T
e 3 HLS0] JIKUDK| 22
e AnlE | 1/2 B EE A40 MIYE AIE
ATE: B ()5 40/3 : TE(UZ)3 B NEZ E= X2
NI 458, 525 i ZEAE)} Qs HY HES
SIS0l st A ) 25 2 | el Fo) 50%7 BE(Q4E)E B HE
e 3 | Mmo 50~100%7t BEZ)E E AME
By - BAHE (109
e HolE | 1/2 TMAIZE 10~2071
ALE: TA #0/3 1 TMHIZ 20-40
HE 2 | DAMIEIH YXIer NTEC| 50% 0/er
e 3 ATIE0| 50~100%7} ZAHE
AE — =35
RS 553 olal 1 i;HH;j;EH
(4E8 = 3159 ey ) o T
=] S= A
71859 M8 oY A P Hgol 2Ras 9y
LIS 2IAL US P i Er%ggﬂiﬁ T;i e
20| 948

2 &Elo|Bof ARHFoZE UeE JFE RIst Hdt JAT-E
o Aok 3ttt o EX HEo) HHH FA&(focal) B E‘ri"ﬁ\_zi(multifocal) I3
o |

o O o
T AFBAY A9 2SN Lo, FAH H28o

4] 71510 el
& v 497 Ao 4] o
HOloA] 27} HEE Zu|sto] I FHO 2A4A F3K(ocalized effect)S Rl1gteh.
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2 SSOMAEE(EHS TS 0183 Q™K AlzE) Jjoj=2iel

4.6 88 7=

Zta} S8 (opacity), 2t9F S (swelling), EF2 841 Z+=(fluorescein retention)
ATE fEAH o R Hrlste] H 4~69] BF 7|20 uie} ICE 7S A3t 181

79] &5t A B5(/n Vitro Classification)o] w&f ztat 2% Zhak Setr 9l
ZZ2Q0H A FFL9 ICE EFE XFsHAY TEHE A F= FHSHE IF H7t
AIHATE A1 olghE Bl AFEAS A EF(n Vitro Classification)&
o

BR 2ot SHO) ICE 2%
0~5 !
>5 ~12 Il

> 12 ~ 180 X2l & 7568) Il
Y12 ~ 18(= XMg| & 758) Il
> 18 ~ 26 Il

> 26 ~ 3200 M2| 2 75=2) Il
> 26 ~ 32(= XM2| = 75%) \%
> 32 \

Az Y DE E AFOAMS AT BEEs

H 5. ziat SEHC0)| OfSH ICE 22 7|1F

U B EHE Fa ICE &=
0.0 ~ 05 |
06~ 15 I
1.6 ~ 2.5 I
2.6 ~ 4.0 v
Az Y DE HE NEOM A BrEaE 19 SHE 20 2H). B 20) FoFE a0 2AE.



H 6. SF2MQ THEE0 et ICE 27 7I1E

X2 302 2 B SFRYNMQ FRE Hp* ICE &7
0.0~ 05 I
06 ~15b Il
1.6 ~ 25 Il
26 ~ 3.0 \%

Az * B 20| HoE 4o 2AE.

-

" 7. 38 MAMQ 27(/n Vitro Classification)
UN GHS &% 371X Botet=el &gt
3 x|
No Category 2 x 1,1 x|l
2 x I, 1 x|
= =27t 7|Et =gt
3 x IV
2 x IV, 1 x 1l
2 x IV, 1 x II*
Category 1 2 x IV, 1 x [*
302 AlHQ Zfaf =& = 3274 0A< Q)
2E ANHO 249 EHE = 4270 0|9 &)
215t A1) o2 171 Ol&kel Q)
Az ¢ Ze 7HsN0| .

N GHS No Category 277} 2. TAZAGIS 4] £8)9 49, & w4
AFe AAstel &4 ARE SIS W74

c

pH7F 2&&0]A] ¢ke(non-extreme, 2 { pH < 11.5) AIEA L AHEAA| o 3]
2 Grhg AAIsks 49, & 89 24 7| AREoto] & 99| dlSndof wet
UN GHS Category 12 g3ttt E3F 37] 5 270 old9] QttollA 71839 559
A47E = 7M1 E BEE= FS B 371 5 270 o)y QhtolA WS
FFo] IEEE= Feole TF dIE 7|30
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H 8. ICE Al ZXEL

Agel E7t 28 V1=

e A5t otEAlS QHEISH=(GHS Category 1) ¥g &0l
- OZH(EA) = EEQF) : o7 31 & MO 2740 A 2EE
- Q/EE=, SE(YE)SH= 1R 7IHS, 1/2X) : &7 3 & HOHZ 2749 &7t
E= oIER0IM 2EE
St - =, DIE(EA) = E8502%) @ 2 371 F 17H0IM 2EE
+ SE(HIE)S = 0 JHAR(1/2%F) © A 370 & HO{T ot 0|49 &7t &=
SIER0M HEE 82
- B/EE, YA = ESQF) o 3 & HOZ 2710A HEE
H 9. ICE =2Ee| F7t HE2E
#Z ICE H 89 ICE Z=2|Ha| I}t UN GHS &%
. Nz == UN GHS Category 1
ols =7t

o= =7t




- ZA| EM0|L ERYMQl TRE, S5 Tt
05 ZED}Ql Ol 249t =7l Bl FA0IM 10%
0|4 A0 L= Qb K@

—

=258
- 5dixEd = S0/2 M 02T,
e, 7E2E AHEE BE
- 9|03 ml) EE= DHl003 g) AIEIZES
AR20M 107t HE
@ M=
- 9f 20 mLO| Me|Ags2 MA
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07 2. 29| o172 0|25t OPHUXIZ A8 (Isolated Chicken Eye Test) XX}

| v KT

AEEAT TA BA AEE SAAUHRT B SU/EIZANRE, FaU=
Z}ZF UN GHS No Category ¥ Category 12 A/EHEH Algo] AAEH= A
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Ald HiA

A¥ HRAE AR a7 BaE 4 theo] ARE mgslol Bt

Ol

o 3}5HEZO] JE(IUPAC £+ CAS 551, CAS 5SS, SMILES E+ InChl
TE, 724, 9 o2 4Ege)

. ThsT WA AR/MEBAEE THD)Y £ L FHGTE 1EY)

o AR 9HE 2 UVCB: +A4E49 3et=d AEE &), <%, 44 Hlex
As 2ot B4 ¥3) 59 ARCFsE H9R)

Al oJF7jE ¥ Alg71E #E §E
© AEolEE, AEsE, aTAAR o
A7t =%
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HA S 9 FAdRE Ao tist FaEY, sidot=s FF, A 7]
2+ (benchmark control) 38 HHE Ho|FE= A HlolH
NZEOl Ao mE AW FAAFC: A 9 ARE)S HAsHr] %t
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5% 18 2 A% 54 49
DA, GAl, 4 3 BRES

Zufjo]] ARESH A=, IEE1(infiltration solvent) ¥ =&

Zzpe] obpol st 2 wE AHO A% $F L FHE, ERoANY ARE

1 b
H9] HE(tabulation)(@ BEAIHS Be ol tigt B+ A X3

EE AHAAM At %, 2HE, EFYAM] ARk Hed B A

+
19

Yt A9, 2AWe WA A4 BE E Y 529 28
st A9, 229 Bt A4l 2ad 9% wdo] g EA

=5 AAQ(in vitro) GHS &%
o= A%, AHEdt U R b ARR

sgsts 49, 2awe ERo| O ojmx i gAY &= A%

GERLY

ol
oM,

g7 2Z



EE.]| HO=(OECD TG 438)

g9] S5 0|83 HHuR= A|HHICE)
Isolated Chicken Eye Test Method

e

1. H&H 99 AF(solated Chicken Eye, ICE)E ©]&3t FHIUAZ AP
20063} 20100 vl=-sEtHAIAIER HSAE(Interagency Coordinating Committee
on the Validation of Alternative Methods, ICCVAM), FH5=HAIAI A HASAEH
(European Centre for the Validation of Alternative Methods, ECVAM),
AQESENAAIIHASAE (Japanese Centre for the Validation of Alternative
Methods, JaCVAM)ll 2J8] F5-0.2 #7E= At "0, ICE Al o] BrlofA
UN 3etEd 25 9 ZA9 #3E "FARSIAAB(United Nations Globally
Harmonized System of Classification and Labelling of Chemicals, UN GHS),°l
T8E ARt S fdote IRHEEEE 9 EdE)(Category 1) AT
st A3 Y AlS(screening test) Q.2 ARRS}7|o] oA oz ElGst A|FHOoRE
ALY DY Eg AE Aol A" BAA(n viero) L BAW(n vivo)
gloeo] thgt A7l Al UN GHSOll 4% A= & Alet k&Ao] dist &77t
BasHA] g2 eHEd'S AEst| fsiAE ICE ARl AMEE & UAth A&
Wz, ool wat 2013¥0] A TG 4380 A HJAFY®. o] UN GHS
SFAAC wet £R7F BashA g2 dehEdel AEE fd) ARt WA
71#(Decision Criteria)o] 9] 3]8&7]&(acceptance standards)ol] <+# 35}
AR PO ole 22 (histopathology)”} UN GHS Category 1 pH7}
&0l A] 2(non-extreme, 2 { pH < 11.5) AlFA E AHSHAE AHst=
483 37 WrlEQ Aog SRIHPGIY. B A3 sloj=ekel(2009% AE,
201349 9 20184 7HA)2 ol Brles HigC® ICE A9l 22 d4d AR
ARt A|stA

RS = {
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=

2. W Al Well, ot setEdR BE K W9 AAE dSste
AW(in vivo) Draize St A@E G ABAL(in vitro) (A= Aol A5
QAT 5 ok Aol gkl Adfolct. Iy YA H(tiered) AEAZT W/ Ee=
ET=449H7HIntegrated Approaches to Testing and Assessment, TATA) WojlA]
AR S AFH o2 zgot= BS, FAW(Gn vivo) Draize A= Al
qAIsHE Zo] 7Hed & %E}m(m' 314 H9H4(Top-Down approach) 7]&
JHof| ZAst A|FEZ] A3t F&EAFE FHT A OoR difE = 9ol At
AAEE v, AFA JZFABottom-Up  approach)Z AldEE0] A=<
GAsHA] Fe AR diEE AL, ALSEE AAEGVY ICE AFES
7~113°14 71&d d= 349 SHiR) Fai4d 257 2 FAO] TofjA 54 Aol
AR AHE 7ML AR 5= Sl AAIYGn vitro) AEWHolH ICE AlAH2
AW vivo) E7] QA= AlZol Hieh O dAANAHC R HEER= ARt
F7MA S glo] AlgH okArS fdtsl:= 3ehE3 &, UN GHS Category 1 &
Adst7] 98] OECD GD 2637014 #Ashe 8134 " 4(Top-Down
approach)¥t 22 A|AH=F YollA A HA 5*74]-4 Agyor AgEnt? E3 ICE
AAH-2 UN GHSollA ol d= M= T At Qo] tigt E771 8614
oro 5528 (No Category)? 2]do] :&]X}th A2 (Bottom-Up) /\]%47&%]:
Aowralel 27] WA R AR8S 4 9ItHOECD GD 263)”. 18U ICE Alg o]
g RS fEthe ACE AFEHA g IEEAoIAY S E=
Aol tigh BR7E WasHA] e A0R AEHZA g sehEd ¢ 3
HRE fsiAe 7t AR Basith P ZAS ARHY A"gn 2
7lol=akolo] AREL A3t kAl Wl okxl=E ESFEAWIKIATA)Y] st OECD
AAA e B oA aEofof k. obgE UN GHS o]9jo] the EF A7
it AeFA HZWABottom-Up approach)ollAl ICE AlgHES A= AL
APl T A S Fofsiof gt

=
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3. L =
Z4sto] ol &49] ¢t 73l 7FsA(eye hazard potential)& H7}ot7] 93+ AAE
713l Aotk Zubo] gt =4S () &89 HAHZH H7E (1) ZFELFAQ



Sojo] w2 Zhut 4] &40 A4A WSRO BRE), (i) T STHED)
A 24, (v) ABRLS AT AT ERO] Gty Lo et A4H 9t
Bhm S4Et AU 1 39| Ause, 3% 9 248 fEdon Wi &

o5 &3glole] A= EE(Eye Irritancy Classification)E ®Astc}; of&8 UN
GHS Category 1 pH7} S@&0|x] %2(non-extreme, 2 { pH < 11.5) AFA E
AHEA 0l gt dSEs FAFLE P A7l A FF BUNGESE

ZAgE ey e AFEE & A8y H 56T ).

4 8o AL BE 10 $:35o] 9t
£7] DA U RE

5. ® A3 slol=gele OECD AAA 160"2(2011¢ A=A, 201793 20189
AN ANE mRESS /o St 7jE Wty marg vt
8o AT}

6. AB slolSetele] sl Hi BrlolA FuSIG seRRo] AFH 0.
Ao A doleuolat 757 HUBAT 1097 ERER ool F 1847
AEER 2att®, & AF slol=eele 1Al A, od L Ao Felo] 87

T JeH, AAe &Y HleEA, A =9 84 Ev &784Y

ot 71A9} oolzEe A= AFo)A BrlER] gkt
7 ICE AE¥HE A3t kS fibele= 38H=2Q1 UN GHS Category 1
B2 Adgsts ¢ AH2E 2= gltf?. o]gjst Bxoz AR EE A9 ICE AEHoA
slold AEe AT o] it o JPHEI TH/AWLAGA ] it =o
A2 g ogt AotV Hool MAW(in vivo)olA THEEIA] Fe P (non

severe effects)S A&ZHO072 PO7|= ASEZAL H4dE(under-prediction)©]
He 93AS 7HAG® . 28 o]#$HUN GHS Category 12 UN GHS Category 1°]
ofd Ao g AlY) JIFAHES EE Fa5HA] Yt I o]f+= S44LE UL A

17



YE S UAS SSUHAAZY(HS 75 0188 AHUAS Algd) 710|=2fel

=

¥ 5 A .87401] EPEW —"—74?4 7FE Al (weight-of-evidence) HL419

A1 A @S AREote], S8R0 HSH e AAA(n vitro) ATEH Ee
opRet FH0E E7|E o8] E‘ﬂﬂﬂ i Zolch. 3 AAU(n vivo)eld F&
HEstA] 2 IFS A&FHoZ FEsH= UN GHS Category 1 pH7F SHZ0]%]
9+ (non-extreme, 2 < pH ¢ 11.5) ARA(L ARBAHAVINS 2asisy)
Aol 2AH Y Frhs AFAHES Eoled 783 71 HUHEC R SRIEI
IAEA AS AAMNW(Gn vivo) Draize UAF AlFA 7FHZ(variable)o] il
SEHR =& FE 2T 5 3o, o= s} HA A= 7Fs(potential) T}

Zo] Y2 4 AW, AL BE G379 R g £ AP
2 1HT 4 o ol A ZAyt= F7HAE §lel UN GHS Category 1¢]
= AR L] BAIEA Wolsod 4= St} SHANE, YF S04 dofXl A
= (over-prediction)?] 9@l lonz AFstA o= ojoF sict,

L
~|
rl

7
=
)
_IIN'

8 2 do7]&= SHEA(UN GHS Category 1)9] Ao AR&dl=
4<%, UN GHS &EFAA - et YAM(n vivo) E7] A= A]Y dloE e} v|w gt
b ICE AFH(EAEE B7F QoD BEes 83%(142/172), {LEES
7%9/127), 9B 47%21/452 Yergti?Y. zZwel 7P UN GHS
Category 1 pH7} @& o]x] &L2(non-extreme, 2 { pH < 11.5) AIAA 4
AHEHAE AEote 571 B7HE2E HE= 4%, ICE AldHe Y248
64%°NA 27%(n=22), FEE= 53%°N14 77%(n=30)2 WA=, AFFES OX]Q‘:}
(0~12.5%(n=8))"".

0. ICE Al¥H¥
2371 2askA] &

sfeto] 28



10, oS 2 AF okl fidh B5U Zeskd @2 F8HEA(UN GHS No
Category) Ao AF&3st= 42 UN GHS EFAA/ wet BAN(Gn vivo) EZ
A= AF dlojele} ulwe uf ICE AIFHO HE=L 88%(161/184), AFAHAEL
24%20/83), ASHELS 3%(3/101)0I1t Y. B4 BFo AFEA(]: 2FWA
Q7180 g HAE 5)2 goleulolAdA AT AL, ICE AFHS UN GHS
DedAo] oe FBEL 88%(159/181), YVHBL 24%(20/83), HSAEL
29%(2/99)0]cH?,

Hm

11.  ICE A9 =g 275 sMEA(S, UN GHS Category 2 E& 24),
= oFs R =o 2 EREH SISHEZA(UN GHS Category 2B)& Aot HiHo g
BAoHA] =t} 11 o]f= AF2 UN GHS Category 1 3FsHE4o] UN GHS
Category 2/2A T+ 2BE 4 EFE 3, UN GHS No Category’t UN GHS
Category 2/2A E+ 2BE o £F/E%7] wizolth. ozt HACo2= F7H4Ql
FEe} oo webA tE - AR FUHAEo] /T 4 Ut

12, 99 72 ojgdto] AWHE BE AXE AH B 5B G BAEY 9

Z}stH o l =UEA] o) HEel Wit sig A9 74 ®H Al

13.  ICE ANEHL BAY(in vivo) E7] HA=Z A|HoA] Hrlsts Aut 2 53
&S AAHFog thEA Y "l UN GHS £5E 183 of YAH(in vivo)
259 9 ZA7} He vt IS &L o]t HolA SAlof v]AE JFo] UN
GHS®®o] w2 sjel27 HEo] tha £Q%7} Wo Ao ZEE ) [CE A HoA
Zrap &Arol Jd O AAE e 5 giARE 2AWE sy #Ee pHYb
A o] %(non-extreme, 2 { pH ( 11.5) AIAAZ dEH= F9e Zo]
z719] YehgE Agk &A1k ARkE ] ok H|71g 3 3RS fEhiE APERS
Adste d T80 & ¢ ,,M‘”. T3t ICE AJ¥YogE ot w23 Afy Al

549 F54e BT 4 Ak
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4. £ AF 7lojEgRl2 2L FEe Holeg sty F7|Hoa /igd
Zoltt. dlE =9, pH7l S@&0lA] g2(non-extreme) AGA| L AHZ/ZA]
o|9]9] AlFEH ] gt F7HAQl 24 H7} TlolE7t 5 AT =Hold 4 k.

He g7 22E FHlote AL @R o+
2 AEHO A E Hoh 4 A & A= 2 7|F(decision criteria)3t
dlolgHolA~E st H E8&E & Utk OECD= BAL(Un vitro) U+
SAEHCE ICE ¥ BCOPE AT W g & U= AR A(Guidance
Document) 160 w"FsgoH, of7|o= H7IE 3 e #E 3 ¥
A2 (processing)oll et AAFE Ax7p ZEof Ui,

15, H#Z ICE AEHE ASLE =Ystee AdHAA= #4414 F14d &7
(regulatory hazard classification)s E24 2 & ICE H|o|HE A&sl7] Ao = 29
AAE % E85 ARESto] ICE #E AW 880 digt 71&4] dd= dSdHok
gttt pH7F SS90l A] 22(non-extreme) AFA] 2 AHLHA Y A FoiA
255 #8 ICE AW AW B7EE SFstaa she AdddA s iH
OECD GD 16001 Y4et Q&= ICE Atlas ¥ FAAGS wpol 9c}'?. x589
249 B7P7F Aol AAY UA o]FoiX7] s AAANCE FFH nS,
AEHY A5 9 3w Fr @gE Yot A2 dua® 2 224e)9
& H7Hpeer review of histopathology)g %t GLP 8719 OECD AHE HIlA]
169 9 503] 719 v mat Y2 e AE B7Kpeer review) VS AAS]oF
Sttt ol2Rt A H7FE &5l WEehH A 9 sS4l 2 HYEE A5k
3 Aot AFAL pH7E FEHolA] g2(non-extreme) AIYA L
ARLAA Y FAH Fad EF5E st ICE A¥¥HY 2F9eE] H7b glo|gHE

Az7] Aol, 2% 39 dw sjtEAL A8l 249 Br} A(ESsel

20



NE 2l

16.  ICE AIE@HZ AL (in vitro)olA EY 5 @717 F-AI51 Algsh= 713

Hdl(organotypic modeloltt. £ A|@RIA AFELA gt &4 Zar B,

TEr, ZRYAIQ] FFEY HYE B3 BrhEch ob2# UN GHS Category 1

pH7} SF920]x] ¢&ke(non-extreme, 2 { pH < 11.5) AFA 2 AHSGA A]EHo

U (sensitivity) S E017] 98] 2w F7pt A8E 4 A0zt 23

FH e Agske W, v ZEn, ZRefA ARz 4
A

=ZZ] 0
APelsrs Wake F4E PR olFoldth 7 L ICE ER(-MVE

T

Qe AFLELE HEEA Aoz WalsAy JAF o g WEslste] A (i vitro)
oF FoldS E5F(UN GHS Category 1 T+ UN GHS No Category)st=t|
AREETH A 71E %), &, UN GHS Category 1 T+ UN GHS No Category®©ll
HFHA F= 242 ICE AFHeR d&d 4 (119 #F). o] 3%, ICE
AW 9] "d& E7HNo prediction can be made)' 2h= A¥= E79] 522 5
27t ArE dag FHIAY Fzx).

18.  FHZH9 FHEZ Hrlcks A+ T2 PR LA, o]FARE o] Al
AHEE H9 Y BAE 7R TARONA 2 HEoke GA 0 gt S, A%
oF 738, 1.5~2.5 kg).
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19. g2 A=Al 7IEHY 5O HANE S5 =55t HEE SA| AATH. '
orFLo] ZAo| BAA kS u|x|A| P 3t AL Al 7| AurHL A A (electrical
stunning)?t 7FAZF A% (controlled atmosphere stunning)o] ZIHTH213 #H=X).
9o HEYE TAFONA APARE AESH] &5t HA E= A
SI=EE HO IEA= AWAHCA TRor k. AR dAHL_AS FHI
AsiA & HE $FARE M A& F BR WH(superfusion chamber)o]l
Yo fj7tx] Aels A7 H4) djofstti(YurE o & 24]7F o]). Ao ALE
HE H e E4Y0 22 1F WolA = ofoF gt

4
to
ol
to
ﬂ"
P~
j(_')_[:‘

[\
(@)
2
-
rr

>,
ook
>
=2
>
2

SHER, 2AZCRRE 243 A W

s ge
(Ao 18~25T)004 AHHARERE AGDE H4l H4E 420 fAH
A

21, AE F 7§ EFYAIRI ARETE AU 0.5) 4 EHE J7E w2

23.  GHS No Category 237} U+ IAEHEY A%, 3709 AtE T WA
AES st 54 23S &<U(confirm) E= FAl(discard) sh= Ae A4
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Al =it
ol ZH]

24, Zidpo] EAEA] FLFE ot FAES RAAYHA FTdoh 2%(w/v)
A IYEE(sodium fluorescein) 3 W& 7Pt EHo| ol 22 &
AExgez Aojyo] Zheko] 2ATKintegrity)S A1&5HA] BrIster Zwko] &A4F
HE ZRlshr] fs EFgARIeE AT AHE

= 5
microscope)2.2 TAFHEFLGAQ] MR E ZHd e 3

\®)

n
N
~
d
=
O

Ztato] &AAER] AR s o5t FAZoA FE EEdith LFE HAAZ
A9 (nictitating membrane)& THolA FaL A2 orbit)oll A tHE FotdA
0] 5ot FojX 72 & 452 dohdn. YF 7S dglo=z Qg Zo]
A

e SES Fojgt

Amo] RARS HojFn PR FUm: TusAY AR & ot
=

=
=
BRYAE 2 APAY "a@): 87k AT o) uet WFT 4 ek

28, ATE WRAA| WX F b AFEARACN: Haag-Streit BPO00)L.2
Bgste] SR TPl &4EA ok elgth EF olm AFSEnHo

A2 F7 £7%7](depth measuring device) O XA A FAE

i)

it
)
=
1=}
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|_

O

A3 QL () EF A JFE g ) 0.5, (i) 24 28X ) 0.5¢ S =
(i) 715t &4 A7 A= AF DA foF gttt o] 7|&Eofl= FtstA|wt ZHat =47t
25l E QRO FHEFONA 10% Ol Aol7t U= Qb= A|lQJA I
A £747] no. 1°] A2 Haag-Streit Al=55 BP9009] A%, A= & =74
(slit-wide setting)°] 0.095 mmeo 3jFoh= 9501 HEE ot E3 T 57
A2E| D A= £ 0.0952 F-85k= A%, Haag-Streit Al BQI00E AT
ATHGIFT HR). AFHEAES Al & Al"o] EEfAWH AlTsdn Ao Zhdt

Z7g0] gekd & Atk 2 Lolof Gt

qn N
=,

29. HE HE AHARHL ARE Zhsottial wmaEdE, e AlEEdE FE A

AAL} BFZ o|F7] Ao & 45~60% Bt HHE BRIt o] o]Foixl
ol 7I&(baseline)°o] == ZT FAS TEO| Hit A=) FL SHH(zero
reference measurement)= 7|SIH: AIZH0). QH &=H] BA(at dissection)oll A
S4% EFYAY A7t s BUHREEFLEAR] ARD) VIEHeR
AHEE

Jor >,

AlgEE F&

31, 9A AFEAS It o=w BASkA] gkal AREStH, BR7E Al AY
ALl dF) AT & Ut AIFEE Ao AoE= &= A dsolt. olg]
o2 87 E4 A slof(under controlled conditions) AFE-E 4 oY, ARE]
oigt

A (appropriateness)®] YZE ojof Ftch,

32. °“Xﬂ 104%72—8— Zet £ JAAE A=A HeF A8t #EFH(standard
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34, Aol ARBAAA Ex IA)S 1023+ 485
ATFE Moldtt. olF ALFUR IHE AW go
508 pith WAT 49, ZuolH AUBY FolBo] WAL 37 AH BHL
% ° AgEE AAGSe Fe FadHA gom,

2 |
Zhatof| AlgEZo] Hol QlE=x] #Est= Fo] FQ3dltt

i

37. SN0z B AW G AFAY ¥So|a WalE PAsL APRA0E
QI5fo] US| e AT gL RS YEAE B Aste] B4 Gu/ A
Qe ZGAIT 3190] 7148 Biek gol, AFAC] IFS F4 g How
UEH 8o/ LGAT 8T 5 Ut

S
Adal7] Qs ICE AlFYS ARSSIEE, FPURFES UN GHS Category 1
ER7152 5% ¥82 foke FaE4(reference chemical)o]ojof Fitt,
J8Y AIZE Aol w2 PR e Biske Hrloh] Yl At A= 9-g]
J=7b FHst] grotok gtk AR gt AA|Q(in vitro) HIOlE7t S5
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39. A AlF=do] it FHHREE(GADZ 10% oFHE4Hacetic acid) =
5% G Z T Ew(benzalkonium chloride)o] 12, 14| A|FER] et FA=
EZL2 $LABMEH(sodium hydroxide) T oju|th&(imidazole)°] ATt

40. 71¥Ed(benchmark chemical)S 54 & Ee= AELY LHAA
%2 SEAY A= 7HeAE BIHAY A= vk Y £ A oA A=
A A= 7Fsde Bk ° 18 o

7195 23

>~
]

41. |d=4do] Ayd 792 A Ay} A= & AFHTA| 30, 75, 120, 180,
2408(£58)0] A AHoA 2+ Brigi). o]gtt S AIHES 44171 7|zt
B FEY S SFE AT, Ee ol o]FoA = EHQl I(requisite

o

observation)®l| 310l &4 A|H Afolo| FESH 1HFS F

AN

X,
ol

42.  BINES 49 S k(opacity), 4% S (swelling), EFLAARY JF=
(fluorescein retention), @EfEA P& (morphological effect)(d: A &= E=
ojlgholtt. EFAIQ HFE(HE A, ATEE =& 30% Tl SH)E AT
H= B7HES oA datt AldolA &A%

43. A E8E, EFHA & 4 z2¥E PrH(Egsis

Ql %
B9 AT A AL M o] AFHL,

44.  4ANZRO tiR|et 24 AASE Fof E35] pH7F FHE0lK] g-2(non-extreme,

2 < pH < 11.5) ABA & A4l dizt &% 222 B7e As) 28T
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H 2. SF2MQ HRE H

H HEAME

0 SEUMQ TR (M) Qg

0.5 0 M2 HY ME7F SMEN AS

1 T ME FMO| 29f T 20 MHAHO= QU

2 HY MIZO| HMO| 4N EE= T JHZE UAS

3 H2 2f 20 SR Ml BRI BHEEHN AS

49.  FETHEQl IFol= A1 "&E(pitting)’, AW Y "o]¥(oosening)",
ik #HO "AZo|F(roughening)’, AlFEH0] Zdo] "FH&K(sticking)' F&7}
ZIFE T o]k A= ARt X (severity)7t HFT 5= 1AL BAl0] Zo] UEhg 5

olet. olefst Ao BRE AWl 4] uet FyHolct,

50. AW HIHE AAskes 45, & 39 vHP) P (semi-quantitative) A

Je A sHs o=+ Ak histological
artefact) = 7122 FH(background morphology)?} #+HsH= Z o] %Q3}c}
of: Aa TE(HE) J3Hepithelial vacuolation effects)). °|& YA+ OECD
GD 1609] 2= 20 9 AtlasE F97 A Fasof sictl?, Eal YR g2 232 9]
37 B BASIEE(AR ARIET:) da#fi9] &2fo|E=& ARESfof qtth. HakE
PR Hp3) ot ojHgt 2P T o]Foj M A= QF Hekel: 4] JSHEIt flojAl
BF Mg 59 FRARZ)So tisfiM Hest & 5 R). TS0l 24 FE(tissue
architecture)’t HEH Aol= 4% & (limbus) FH] /st sl st
slof gtk SHAEE Zheh @R WA WAsHe J/Mske ety iﬁﬁ a7
o Aoz 43} 5hA| Wolok Fch A WuH & xAwe AR Hrlo] git
GLP 8719] OECD A& HIA 160 w2t Y& B8] A& H7Hinternal pathology
peer review system)S AA| SfjoF Y. o] Ao HeFAH(FrIeE 2H
et AEAAS 2 ADe Aol e HHYeRY BHeehy Ad W siAS

ARSP] G g Lefol= R WSt dolHEl: A7 3 F DT AR
Brlg. oleist AE W7t e Welekd g 2 ao] peat PR AEHL
ol P4 AT EYF dnHE 2P BAS 9% FFAA 2], A5 U

sde Wrhe AT
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T AAMZE ZHeh MA| Z20|0] 22X ASSHAREE F 12 37| ¥ s0jZe=z HiteE H29 Zolof
HS0[ Q10| 2 S210|=0fAf ZHate] TA| ZO[7t US| M0 M A0l AFZE Zo[7t IHE TR
US). WAHIZ HEof| thet Mo MAlE Hal(hormal) £H 'Z0IEKslight) 7Kz HH MZEA < (absolute
cell count)S Ao, 'ES(moderate)t 'MZi(severe)2 HEES AMESICL Ol ZAKPL
Hototz &A0| M2 Z0|CH ZAMZEE 22 JHE= HOQICH ZAIMIZES] 7 HOH AUBKO=
BAE|Of(scattered) UCH HAAE LAES HEE MOf5t/| f{ch MEE Astct. Ol O|ZH(EA)2

1Rt MUHE Z0Z DIZHEANNME NSEH MIS9 U8 AMO| Y| MRH =X

0|I

\I

o
£AME(estimated percentage of loss)2 AtEdt= Z0| EfHoit.
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retention) 235 /WEH 02 Friste] 7} FrIFE ICE 75 =%t 121
7+ B7FE9] ICE 75 Soto] AldE22] A9 £57(In Vitro Classification)&
dEettt. TR 2AHE BUKEIEEe A9 B2 APEL 559 %
5630 wet alg & ofof Jitt.
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8 AU AFE) 710I=E

I 219 S ICE &%
0~5 |
> 5 ~ 12 I

> 12 ~ 180 M| & 758) I
Y 12 ~ 18(= X2| & 758) l
Y18 ~ 26 i

> 26 ~ 320 XM2| ¥ 758) Il
Y 26 ~ 32(= M2| & 758) \%
) 32 \%

Az ¥ RE HE AFEMe HD BrEs

O 5.zt SEHCO| CHEH ICE 22 715

D HE BYHT H4 ICE &=
0.0 ~ 0.5 |
06~ 15 I
16 ~ 25 I
2.6 ~ 4.0 v
Bz ¥ DE TR AFOIMY X1 WREAE 19 ST a0l 2H). “H 20| HE a0 2.

H 6. B2 M0l ARZ0| T3t ICE 22 71E
Mzl 302 & TP S2HMOl HRE Har ICE 28
0.0 ~ 0.5 I
06 ~ 15 I
16 ~25 I
26 ~ 3.0 \%
&7 % B 20| HOIE Ha0| 274,
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B 7. &8 MAQ E2(/n Vitro Classification)

UN GHS £8 371K W=l Xg
3 x|
2 x 1,1 x|l

No Category

2 x I, 1 x|

o= =7t 7|Et 2t
3 x IV

2 x IV, 1 x Il

2 x IV, 1 x |I*

Category 1 2 x IV, 1 x [*

21or SET = 4274 O[AQl o)
AJBH A 0j2K 174 OAf2l )

302 AI™O| zfot SEI: = 3(274 OfA9| ot7)

= . ¥ =
&7 % XE IH5H0| %S,

56. pH7} @& 0|A] &2(non-extreme, 2 { pH ( 11.5) AAA 9 AAZ/JA| o]
tiste] 229 B7HE AASkE ¢ & 89 AA 7Ie& ARESHok . Tt 37
F 270 olA9] oA 718FY s AUt = 7RI E WEEHE B9

= 37 S 270 ol oA WHFY FFol BEEE Ffole
7185t FF A4EE YEof gttt
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H 8. UN GHS Category 1 pH7t 2HH0IX| &Z2(non-extreme, 2  pH < 11.5)2 MEA 2

AHEGH MES floll B 4E ICE Mg o MEE= =4He| B/t 28 7IE

1o

= AlSt otAME QUISH=(GHS Category 1) F&F &0l
- D|2H(ERA) = BEQF) : O 3% F o= 27HoM BEE
- 9/EE, BR(AD)SH= 01 JHHE, 1/2F) o7 374 & Mo 2749 F2
EE SIER0IM BEY
U5 |- Eo ORK(RA) = BEQE) : O 3 B 10N BEE

+ SE(AE)S = 012 7HAZ(1/278) - 27t 7 & XU SiLt 01yl St

A
i

- S/EE, A = BSQF) ¢ ¢ 3§ HOE 27101 2HEE

57.  E3ZF H 99] dEEEZ AREsfof gt ICE 22 B7t 7|+ 9 & 83} 99
ol g2 UN GHS Category 1 pH7} =H40|X] g2(non-extreme, 2  pH < 11.5)
A7AA & AHEGAE 285t Folv F-8Ho

1 0 =2

H 9. ICE Z2|H2| "I 7|=8t pH7t 2HANO|X] E2(hon-extreme, 2  pH < 11.5) MXX|

#Z& ICE B 89 ICE =2H2| HI} UN GHS &%
B NE &5 UN GHS Category 1
o= =7t - -
71& 0155 o= =27t

Fr+ oy 27

58. Al SAUERTE Ee &W/FIANREL SA] FHHRTe] 24 GHS No
Category2} GHS Category 12 AJHEWH A|FS

A HA]
50, AY HIAE ARY suu gEE 49 o] FuE mekso} dt
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o 35HEZY] JHE(IUPAC E+= CAS 551, CAS 5HSE, SMILES E+= InChl
HE, 724, 9 U2 4948)
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+ TP BHEFE % UVCB: AR st AR B3, £E, ¥4 vew
A% BYokets S4(9) 3 S YRR 9

B *JEH 24, pH, 484, ot £, =0 o &8, Ald =33

s

¢ ABYIAE, AFINE, ATAARY o] F B i, HPTE A 283

Ae7te g

« b EA AR A 2 AD)

A Y 2H
o AEA 2
« ASsEnd R A S471d: 24), 7171 4%
c A 4 H IAUHERT Aol AT HuEd, dgeke BF FA 7
tf2(benchmark control) 8- HHE EoF+= A HolH

o ARY] Aol W2 AFE FAAC]: A= R AFD)S B A%
AR H71H9 AR A1)

M

s
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22 1. 80f He
¥ (Accuracy): AlE 2o} 518H a9 AA] FE. AF 3o tigt H7}
Hrolal "JHd(relevance)'e] 3 FHolth A= AgsH] wE APZEILY

HE&E u|stE "UX|Z(concordance)'?} &2 Qu|E FF A QY.

Z1EA(Benchmark chemical): A|FEZ9] )W 7|&0 2 AFREL B4 FyEZHL
29 EAL 7HAok g (1) 934 AT AFS ¢
724 9 7158 FAH, (i) €87 298/3E £4, (iv)

v) Lol W WY Y FH 7Y

ArFA J2HA(Bottom-Up Approach): 9HAF= E= Algh ok&Abo] ofjst Bi7)
dasHA k2 Aom FAHEHE AAEH AREE 9Ad AL Y At

ot thE shtzazyy 249 Fwt ek B 9@ XA Basa ge

setEds FEste Aer AR
Zt9H(Cornea): A% 538 AL He FHA7E ¢

?_
Z'9t SE:(Corneal opacity): AlE@EZ0] ot k&0 wE e EEY Hk
Zhab SEtL 7} EolXH Zhah &4 ofn|Eh

219} $%(Corneal swelling): ICE A19o] SlolA] ARBH =5 T Zhoto] o
g AR 244, ol Hel A zuk A% ICE AW Al AREL] wEH ¥
AR AIRE FHH R 7|8 FA0) MERE ek, et 330 Pt zhu &40

AADetergents): A4 R ARG ) Skt ol AWPHA E3e

SHEA(EE A"EGAL] g4 AQ) HF skt 3% 2H0)Y. AFAE "
FEI(AA, &, Flo|AE, ¥E, gofg], EE 27}, BY¥ S)= E T AL, 78 Ee

7|8E, AdEer o = ARE.



SIHE S A2 SEUAHAEH(FES TS 0|83 AH™UXZ &) 7t0|=2t2l
QIR =+(Eye Irritation): -+ o] AEE4 A& T Uehy:s HstEA 24 F&
3 21¥ olyo] 3]Eo] H. "wof X+ 719 QA FF' L "UN GHS Category 2"2+
Ze onz Agg@,

924J&(False negative rate): AgH| oo SAHEHAZE AE BAHHE FAHELY

HlEolH, AldE 3 A® F st

¥/ d&(False positive rate): AlFHo s FHAELZ ZE BHEHE SAHEHY

HlgolH, AldH =3 Ax F st

F oAl ZFFE(Fluorescein retention): ICE A|FHOA AFEA &3H &
Hre] AulAEe] ot Sl EFLIAARIYERY F=& UEtile FH2d S%8A.
FYAIRl e A4 Au 249 AEY.

(ZRNE mln

frol/d(Hazard): =d0] A4, AHA E= 54 AT =22 o AfIT=

of7|gt 7FsAdo] Q= BF T Al8situation)?] EEZA EA4

o,

IATA(Integrated Approach on Testing and Assessment): 535437}

+o v|X|&= v¥]719 220 F&(rreversible effects on the eye): "3t QFE=AY 2 "UN

GHS Category 1" .

THE(Mixture): A2 ¥FS8HA] Q= £ 714 ojite] 2AE LAY TFEY Fi gof@,

A2 EZ(Negative control): A|@AY ZE FAHAHFES Edboly FAATSE
o7|A L= EAZ A & AFEEZIS AHEs + 9 & g xF£y Zo]
oty Suj7l AJgA ] Whgel=AE Eolgh

ruZ ru9 ol

EZ(Not Classified): FA=(UN GHS Category 2) = A3st U<&4HUN GHS

Category Doz BEREXA ok 3eHE4. "UN GHS No Category" 9uje} HELo]
AHEE & QS
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A EReliability): SU Aol wreh =AY 1 $L APz o2
R4 AW AR AdT
.:I

= _}I\— =
@ (reproducibility)@ AEA W = (repeatability) 22 7}t

Fof "X 71929 Y Reversible effects on the Eye): "UA=" @ "UN GHS

Category 2" F=.

A3t 9t &XKSerious eye damage): SH Yo AIFEZH ZE & 219 oy

IEHA e dxH & Ee AHY At 4o

&3} "UN GHS Category 1" o]u]®} v}Fo] Ap&3sl &= 91o@.
A=S& 1A (Slit-lamp microscope): Y2 HPAS Hojzl okt du]7 o] S

stol 2 HF BESEY AREE 7]FE(nstrument). ICE AIFHIME

ATSENAS Akl B AT ¥E T2E PAKT, P T

o] gof-2YRo] moi7 AYEAZ A 7o 7RHe WS Brlep]

E74(Substance): B4IHE Fo FoAAY B AA FHE A& IotdLE
(elements)d} o]&= o]Fo| F/dEH(compound). FAHES] FFAHS FAAF]
4ast nE HUHALE AAAGOA  FEicsteE EeES ESeHAT gEE o)

o =
FgAolut 1 2Ao] Wl JFL Fx| ga BHE 5 Uk &= ALY
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AHL YA (Surfactants): EHSZA I L 5t sh} o] 4f9] 244 =4

o9l A EETLE FAH B E= SAA(FES &/ FEZA A

HEHGHE 2ol E-di7ldA i e 5 952 0, fEHA E=
I

o] 2-FEH vl d(micelle) AASHI =-

SF4 AF4A(Top-Down Approach): 4% &S FEF Zo= FHHE
o r

SerEo] dig BAY FTE. AT ke

[e]
o
UL 3leE2S o IetER(S4 B2 EE FEsts Aoz A&,
A 8EZ(Test chemical): AIFHANA H71E+= SHEA(HIED E= 33HE).

SAZ Al@HZH(Tiered testing strategy): AFEZO] oigt 7|&£9 HE HHE
ARl Ao wEt AESH: 9AAR AldAE oS dAR AYsH] Ao
2RE 27X % FET AEIE JeTrE 4 AR RAE R

AFEEY AT HsAo

N

8,
N

& ARE 2= B

i
ot
=
)
i
i

E S0, 9IoF ofE

4 o do >
39&
;

- o R
e, 27149 ARe T et gk S o APEAY A3 sRsAel
1% ARE 2R BT+ ok, Fue T 4 A =7 AR
A
T

%
i
2
o L
o
ﬂi’ﬂ

SAH dAY FEAT

ol
)

UN9] 349 E7F 9 HA9] I3 FARSAAH (United Nations Globally
Harmonized System of Classification and Labelling of Chemicals, UN GHY):
B4, 544, 344 {49 & 9 2E5HE fY0) 2 SSEAGHRE B
)9 ERAAIR 1A, BAMH, 75h /\}5‘ AP 0 AR, ERAFEA] 59
2% WS &9 sekEde erH HEE ALoto] AFHQAEF, Z=2A, 254

AH|A}, SFAAA 5) BEE HEskAt Xﬂ A= A,
UN GHS Category 1: "M%t Q&4 € "wof] v]R= H|7FG A1 JF" ol

UN GHS Category 2: "WAH" % "o ulAl 7beigel Qe i,
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UN No Category: UN GHS Category 1 T+ 2QA E+= 2B)EZ ERFHA ¢=
3FeH=4. "Not Classified"® vHto] ARES 4= Q12

- }\O]—
*JEIEg B7re] A dsd+E 1’@‘%‘3. ASE AldHo] HAe=e} AF=
SHoA AAlE FHo] Aottty @ Az FESHA 2 4 At Aol

fe

349 715A(Weight-of-evidence): AIFEZS] A Rof/dol At AE
Tl 98 E8EL torst JREC Ay wEsts A,
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55 2. 8k =2

= AEHE ARSIl Aol 13709 A%
St (FE 10)°] et o Foid 275 LM siefste] 7|e4] Sd=E JSdlok

AgEE TE e WUE HofEdOw,
A= AR™(TG 405) H UN GHS &+
AAE]: UN GHS Category 1, 2A, 2B, No Category)d ZAI}o] LA3lo] <t
Fafigol diet uke MAS Yehfr] Y8 ARHYG Y. g 44 7Ee 75
et 4o Ad 7Fsdt ICE AEY A¥E 7ML, AAdFer Yol 7hHssh
NEAY ol ks AAWGn vivo) FE HlolE7t Sl
Streamlined Summary Document(SSD)®of|A] Q1
T4dT 5 YAY 2 g§Ee o2 AT & gl Fol= ICE A
Zol A8E AREE SolA 919] 715S FFHe thE AL ART 5 g,

W7ol ohat ek 247 AlAslolof gk,

(

<]

oY,

av

e

rsﬂ
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H 10. ICE 7|z sdk Y25 ¢flet #3d =2
. . 1 S8 | MAHUHGn vivo) UN | ICE UN GHS
No. slelEd CASRN selEd 2R el GHS 22 = a2 %%3)4)
Benzalkonium e Onium ollx
1 chloride(10%) 8001-54-5 compound K| Category 1 Category 1
2 Chlorhexidine 55-56-1 Amine, amidine R Category 1 Category 1
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Adopted:
25 June 2018

OECD GUIDELINE FOR THE TESTING OF

CHEMICALS

Isolated chicken eve test method for identifying I) chemicals inducing

serious eve damage and II) chemicals not requiring classification for eve

irritation or serious eve damage

INTRODUCTION

1 The Isolated Chicken Eye (ICE) test method was evaluated by the
Interagency Coordinating Committee on the Validation of Alternative Methods
(ICCVAM), in conjunction with the European Centre for the Validation of
Alternative Methods (ECVAM) and the Japanese Centre for the Validation of
Alternative Methods (JaCVAM), m 2006 and 2010 (1) (2) (3). In the orignal
evaluation, the ICE was endorsed as a scientifically valid test method for use as a
screening test to 1dentify chemicals (substances and muxtures) mducing serious
eye damage (Category 1) as defined by the United Nations (UN) Globally
Harmonized System of Classification and Labelling of Chemicals (GHS) (1) (2)
(4). A re-evaluation of the i vitro and 1n vivo dataset used m the validation study
concluded that the ICE test method could also be used to identify chemicals not
requiring classification for eye irmtation and serious eye damage as defined by the
UN GHS which led to the revised version of TG 438 adopted i 2013 (4) (5).
Since then, the Decision Criteria used to identify chemicals 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 in 2013 and in 2018)
mncludes the latest recommended uses and linitations of the ICE test method
based on these evaluations.

2. It 1s 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 writation for different chemueal 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 material subject to the terms and conditions available at

In accordance with the decision of the Council on a delegation of authority to amend Annex I of 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’s Joint Meeting
of the Chemicals Committee and the Working Party on Chemicals, Pesticides and Biotechnology by written procedure on 25 June
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replace the Draize eye test (7)(11). The Top-Down approach is designed to be
used when, based on existing information, a chemucal 1s expected to have high
iritancy potential, while the Bottom-Up approach is designed to be used when,
based on existing information, a chemical 15 expected not to cause sufficient eye
irritation to require a classification (7)(11). The ICE test method 1s an m vitro test
method that can be used, under certain circumstances and with specific limitations
as described 1n 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 eye fest, the ICE test method 15 recommended as an initial step within
a testing strategy such as the Top-Down approach recommended within the
OECD GD 263 (7) to identify chenucals inducing 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 irritation or serious eye damage as defined by the UN GHS
(No Category) (4), and may therefore be used as an mmtial step within a Bottom-
Up testing strategy approach (OECD GD 263 (7). However, a chemical that is not
predicted as causing serious eye damape or as not classified for eye
writation/serious eye damage with the ICE test method would requure additional
mformation to establish a defimtive classification. Choice of the most appropriate
test method(s) and use of this Test Guideline should be seen in the context of the
OECD Guidance Document on an Integrated Approach on Testing and
Assessment for Serious Eye Damage and Eye irritation (7). Furthermore, the
appropriate regulatory authorities should be consulted before using the ICE test
method in a Bottom-Up approach for classification schemes other than the UN
GHS.

3. The purpose of this Test Guideline is to describe the procedures used to
evaluate the eye hazard potential of a test chemical as measured by 1ts ability to
induce or not induce toxicity in the enucleated eyes of chicken. Toxic effects to
the cornea are measured by (1) a qualitative assessment of opacity, (1) a
qualitative assessment of damage to epithelinum based on application of
fluorescein to the eye (fluorescein retention), (11) a quantitative measurement of
mcreased thickness (swelling). and (1v) 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 Irmitancy 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 in 2011 and further

updated 1 2017 and 2018. The protocol 1s based on information obtained from
published protocols (13) (14) (15) (16) (17).
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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 test
chemicals 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 msoluble in water. Gases and aerosols
have not been assessed yet 1n a validation study.

7. The ICE test method can be used to identify chenucals mducing serious
eye damage, i.e., chemicals to be classified as UN GHS Category 1 (4). When
used for this purpose, the identified linutations for the ICE test method are based
on the high false positive rates for aleohols and the high false negative rates for
solids and surfactants (1) (3) (18). Moreover, test chemicals inducing persistent
non severe effects in vivo may also risk underprediction (22). However, false
negative rates in this context (UN GHS Category 1 identified as not being UN
GHS Category 1) are not critical since all test chemucals that come out negative
would be subsequently tested with other adequately validated in 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 used 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 irntation
test, which may result in irrelevant 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, positive results obtamed with aleohols should be mterpreted cautiously
due to risk of over-prediction.

8. When used to identify chemicals inducing serious eye damage (UN GHS
Category 1), the ICE test method (without use of histopathology) 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 mn 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 1s maintained (from 0% to 12.5% false positives
(0=8)) (10).

9. The ICE test method can also be used to identify chemicals that do not
require classification for eye irnitation or serious eye damage under the UN GHS
classification system (4). The test method can be used for all types of chemicals,
whereby a negative result could be accepted for not classifying a chenucal for eye
wrritation and serious 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 chenucals that do not require classification for eye
irritation 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 i vivo rabbit eye test method data classified
according to the UN GHS (4) (5). When test chemicals within certain classes (i.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 1s not recommended for the identification of test
chemicals that should be classified as irrifating to eyes (1.e., UN GHS Category 2
or Category 2A) or test chemicals that should be classified as nuldly rritating 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
TUN 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 fluds.
Universal laboratory precautions are recommended (21).

13, Whilst the ICE test method does not directly address conjunctival and
inidial injuries as evaluated in the rabbit ocular irritancy test method, it addresses
commeal effects which are the major driver of classification m vive when
considering the UN GHS Classification. In this respect, it should be noted that
effects on the imis 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 i identifying test chemucals causing
irreversible effects not linked with mitial high 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 systenue 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 chemicals 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 Gudance 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).

©0ECD 2018



EEREE

4

OECD/OCDE 438 |5

DEMONSTRATION OF PROFICIENCY

15.  For any laboratory initially establishing the standard ICE test method, the
proficiency chemicals provided m Amnex 2 should be used. A laboratory can use
these chemicals to demonstrate their technical competence in 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 revised
OECD GD 160 should be used (12). Consolidated traimng, transferability and
proficiency appraisal are recommended to ensure harmomzed, consistent and
reproducible histopathological observations. Furthermore, an mternal pathology
peer review should be conducted i 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 i paragraph 50. Such
peer review process allows to verify 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 in scoring the ICE histopathology effects, prior to submutting ICE
histopathology data for the regulatory hazard classification of non-extreme pH
detergents and surfactants.

PRINCIPLE OF THE TEST

16.  The ICE test method 15 an organotypic model that provides short-term
maintenance of the chicken eye m vitro. In this test method, damage by the test
chemical 1s assessed by deternunation of corneal swelling, opacity, and
fluorescein retention. Furthermore, histopathology can be used to increase 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 quantitative assessment, corneal opacity, fluorescein
retention and histopathological changes each involve a qualitative assessment.
Each measurement 1s either converted into a quantitative score used to assign an
ICE Class (I to IV), or assigned a qualitative categorization that 1s 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 chemmeals not 1dentified 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 information for
classification purposes [see (7) for guidance].

Source and Age of Chicken Eyes

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

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

© 0ECD 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 immediately after humane stunning of the
chickens and incision of the neck for bleeding. Humane stunning methods mclude
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
nummize deterioration and/or bacterial contamination. The time mterval between
collection of the chicken heads and placing the eyes in the superfusion chamber
following enucleation should be munimized (typically within two hours) to assure
meeting assay acceptance criteria. All eyes used m 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 Criteria and Number of Eyes Used in the ICE

21.  Eyes that have high baseline fluorescemn staimng (1.e, > 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 materials leading to a GHS No Category outcome, a
second run of three eyes is recommended to confirm or discard the negative
outcome.

PROCEDURE

Preparation of the Eyes

24, The eyelids are carefully excised, taking care not to damage the cornea.
Corneal integrity 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 isotonic
saline. Fluorescein-treated eyes are then examined with a slit-lamp microscope to
ensure that the cornea 1s undamaged (1.e., fluorescemn 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 (1.e., compression artefacts).

26.  When the eye is removed from the orbit, a visible portion of the optic
nerve should be left attached. Once removed from the orbit, the eye 1s placed on
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an absorbent pad and the nictitating membrane and other connective tissue are cut
away.

27.  The enucleated eye 1s mounted m a clamp (stainless steel or suitable
alternative) with the cornea positioned vertically, and avoiding too much pressure
on the eye by the clamp (due to the relatively firm sclera of the chicken eye-ball,
only slight pressure is needed fo 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 is supplied with the isotonic
saline drip (3-4 drops per minute 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 typical 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 number
of eyes).

28.  After being placed i the superfusion apparatus, the eyes are again
exanuned with a slit-lamp microscope (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 slhif-lamp microscope. Eyes with; (1), a fluorescein
retention score of > 0.5; (i1) corneal opacity > 0.5; or, (ii1), 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 shit 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 measurmng device and a shit
width of 0.095 can be applied (see also paragraph 53). Users should be aware that
slit-lamp microscopes could yield different corneal thickness measurements if the
shit-width setting 1s different.

29. Once all eyes have been examined and approved, the eyes are incubated
for approximately 45 to 60 munutes to equilibrate them to the test system prior to
dosing. Following the equilibration period, a zero reference measurement is
recorded for corneal thickness and opacity to serve as a baseline (1.e., fime = 0).
The fluorescein score determined at dissection 1s used as the baseline
measurement for that endpoint.

Application of the Test Chemical

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

31. Liquid test chemicals 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 chemucals 1s physiological (isotonic) saline. However, alternative
solvents may also be used under controlled conditions, but the appropriateness of
solvents other than physiological saline should be demonstrated.

© 0ECD 2018
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32, Liqud test chemicals are applied to the comea such that the enfire surface
of the comea is 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 in a
mortar and pestle, or comparable grinding tool. The powder 1s applied to the
cormea such that the surface 1s uniformly covered with the test chemucal; the

standard amount 15 0.03 g.

34, The test chemical (hqud or solid) 1s applied for 10 seconds and then
rinsed from the eye with isotonic saline (approximately 20 mL) at ambient
temperature. The eye (in its holder) i1s 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 points (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 chemical to the cornea 1s important.

Control Chemicals

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

36. When testing liquds at 100% or solids, physiological (1sotonic) saline 1s
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 i an irritant response.

37.  When testing diluted liquids, a concurrent solvent/vehicle control group 1s
included in the test method to detect non-specific changes m the test system, and
to ensure that the assay conditions do not mapproprately result in an irritant
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 uritant 1s included as a concurrent positive control in
each experiment to verify that an appropriate response 1s induced. As the ICE test
method 1s being used in this Test Guideline to identify chemicals inducing
serious eye damage, the positive control should be a reference chemical
mnducing responses that fulfil the eriteria for classification as UN GHS Category
1 1n this test method. However, to ensure that variability in the positive control
response across time can be assessed, the magnitude 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
control 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 liquid test chemicals are 10% acetic acid
or 5% benzalkonium chlonide, while examples of positive controls for solid test
chemicals are sodium hydroxide or imidazole.

40. Benchmark chemicals are useful for evaluating the ocular writancy
potential of unknown chemicals of a specific chemical or product class, or for
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evaluating the relative uritancy potential of an ocular irritant within a specific
range of uritant responses.

Endpoints Measured

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

42 The endpomts evaluated are corneal opacity, swelling, fluorescein
retention, and morphological effects (e.g., pitting or loosening of the epithelium).
All of the endpoints, with the exception of fluorescemn retention (which 1s
deternuned only prior to treatment and 30 runutes after test chemical exposure)
are determined at each of the above tume pomts.

43, Photographs are advisable to document corneal opacity, fluorescein
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., neufral buffered formalin) for possible
histopathological examination in particular for non-extreme pH (2 < pH<11.5)
detergents and surfactants (see paragraphs 7, 14 and 56). If histopathology 1s
conducted, eyes should be fixed, trimmed, embedded in paraffin wax, sectioned

and ctainad accordine to the nrocadurss dacorihad for the ecollaction and

processing of histopathology specimens within the OECD GD 160 (12).

45, Corneal swellng is determined 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 followmng formula:
corneal thickness at timet — corneal thickness at time =10 100
corneal thickness at time=0

46.  The mean percentage of corneal swelling for all test eyes 15 calculated for
all observation time points. Based on the highest mean score for corneal 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 is 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 comneal opacity, as
observed at any fime point, an ICE class 1s assigned for each test chemucal (see
paragraph 53).
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Table 1. Corneal opacity scores

0 Mo opacity

0.5 Very faint opacity

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

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

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

4 Complete comeal opacity; iris 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 1s then calculated for the 30-minute observation time pomt,
and used to assign an ICE class for each test chemuical (see paragraph 53).

Table 2. Fluorescein retention scores

0 No fluorescein 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 comnea retaining fluorescein

49, Morphological effects include “pitting” of corneal epithelium, “loosening™
of epithelium, “roughening” 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 1s subjective according to the
mterpretation of the mvestigator.

50.  If listopathology is conducted, the semi-quantitative scoring system
described 1n 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 in Annex II of the OECD GD 160 should be carefully consulted
(12). Furthermore, original 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 layer of the epithelium is mussing it will not be possible to score for
vacuolation in that layer). Furthermore, effects/changes close to the limbus should
be scored if the fissue architecture was preserved. However, effects/changes
occurring within the limbus should not be scored due to effects not linked to the
chemical exposure. An mternal 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 tissues to
be evaluated)peer-reviews a number of shides and pathology data (e.g., 1 out of 3
eyes) to assist the study pathologist in refinng pathology diagnoses and
mterpretations. Such peer review process allows to verify and improve the
accuracy and quality of pathology diagnoses and inferpretations. Finally,
consolidated traiming, transferability and proficiency appraisal are recommended
to ensure consistent histopathological observations.

© 0ECD 2018
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Table 3. Semi-quantitative histopathological scoring system used for isolated chicken
eyes that were fixed, trimmed. embedded in paraffin wax, sectioned and stained

Parameter Observation Score Description*

Epithelium: erosion Very slight Ya 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 epithelial layer
is gone*
Severe 3 Epithelial layer is gone up to the
basement membrane
Epithelium: vacuolation Very slight Y2 Single to few scattered cells
Separately scored for the top, mid, Slight 1 Groups of vacuolated cells or
and 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 ¥% 10 - 20 necrofic cellst

Slight 1 20 — 40 necrotic cellst
Moderate 2 Many necrotic cells but < 50% of
the epithelial layer
Severe 3 50 — 100% of the epithelial layer
is necrotic.
Stroma: pyknotic nuclei 77 Tt Normal - < 5 pyknofic nuclei
In top or bottom region Slight 1 5-10 pyknotic nuclei
Moderate 2 > 10 pyknotic nuclei
Stromal disorder of fibres Present P Irregular  appearance of the
fibres.
Endothelium:necrosis Present P The endothelium consists of only
one layer, so a grade is not
relevant

Notes: Annex I of the OECD GD 160 (12) displays an Atlas with typical photomicrographs 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 test chemicals (e.g. some solid chemicals) causing
localized effects despite of the homogenous applicaticn 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
EXpOSIre.

"“'Top. mid and lower parts represent equal one third parts of the epithelial layer each. If the top
layer is missing, the mid layer does not become the ‘new’ top layer. but is still the mid layer (see
Amnex IT of the OECD GD 160 for more details (12)).
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***Only necrosis of attached cells/tissues.

T 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 eyes 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 “severe’. This is due to the way the evaluation is performed
by the examiner: necrotic cells are seen as individual items. If there are more. they are usually
scattered. Therefore the examiner counts them to get an impression of the amount of necrosis. This
is in contrast to erosion, for which the first effect the examiner notices is that a part of the epithelinm
is missing, so it makes sense fo use an estimated percentage of loss.

' The ICE test method already includes a precise measurement of the thickness of the cornea using
a slit lamp microscope. Therefore, swelling of the stroma is not separately scored during the
subsequent histopathological evaluation.

17 The stromal effects that are scored consist of (1) pyknotic muclei, which originate from the
scoring system used by Maurer (2001) based on his 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 pyknotic nuclei is observed only occasionally and the development of pyknotic nuclei is
proposed to be dependent on the depth of injury and/or the inflammation process of the comea (in
vivo). Furthermore, due to the elongated form of the stromal fibroblasts, normal nuclei could be
misleadingly 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 “nafural” disorder. The processing of the cornea for microscopy can also contribute
to an artificial disorder of stromal fibres. In both cases (pyknotic nuclei 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 layer.

52. The OECD TG 438 requires test chemicals to be homogenously
distributed on the surface of the treated eyes. Based on such exposure, test
chenucals usually cause homogenous effects i the cornea of the 1solated chucken
eyes, and the mean of histopathological effects over the enfire slide 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 chemicals). If (multi)focal effects are observed during the performance
of the ICE test method, the histopathologist should be informed and the
histopathological scoring should be conducted based on the localized adverse
effects observed where exposure to the test chemucal occurred. Furthermore, if
doubts remain (e.g. a discrepancy between the ICE results and the
histopathological observations 1s 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

Data Evaluation

53, Results from corneal 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 combined to predict the In Vitro Classification of each
test chemical. Smmlarly, histopathology evaluation, if applicable, should be
conducted separately and considered according to paragraphs 55 and 56.

Decision Criteria

54, Once each endpomt has been evaluated, ICE classes can be assigned
based on a predeternuned range. Interpretation of corneal swelling (Table 4),
opacity (Table 5), and fluorescein retention (Table 6) using four ICE classes 1s

© 0ECD 2018
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done according to the scales shown below. It 1s important to note that the corneal
swelling scores shown m Table 4 are only applicable if thickness 15 measured
with a Haag-Streit BP900 slit-lamp microscope (or alternatively a Haag-Streit
BQ900 sht-lamp microscope) with depth-measuring device no. 1 and shit-width
setting at 9%, equalling 0.095 mm Users should be aware that slit-lamp
microscopes could yield different corneal thickness measurements if the slit-width
setting 1s different.

Table 4. ICE classification criteria for corneal swelling

Mean Corneal Swelling (%)* ICE Class
Otos 1
>5to0 12 1]

=12 to 18 (>75 min after treatment) 1]

=12 to 18 (=75 min after treatment) ]

>1810 26 m

>26 to 32 (>75 min after treatment) m
>26 to 32 (=75 min after freatment) v
>32 Y

Note: Highest mean score observed at any time point.

Table 5. ICE classification criteria for opacity.

0.0-0.5 I
0.6-1.5 ]
1.6-2.5 1]
2.6-4.0 v

Note: *Maximum mean score observed at any time point (based on opacify 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 I

0.6-1.5 Il
1.6-2.5 1]
2.6-3.0 v

Note: Based on scores as defined in Table 2.

©0ECD 2018
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55.  The in vitro classification for a test chenucal is assessed by readmng the
TUN GHS classification that corresponds to the combination of categories obtamned

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

Table 7. Overall in vitro classifications

UN GHS Classification Combinations of the 3 Endpoints
No Category Ixl
2x11xI

2xll, 1xI

No prediction can be made Other combinations

Category 1 3xIV
2xIV, 1xIl
2xIV, 1xI*
2xIV, 1xI*
Corneal 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 1s 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 > shight (score 1) 1 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

- andlor, any vacuolation (= very slight, score %) observed in the mid andfor 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
andfor low part (score }2) is observed in at least another eye out of the 3 eyes

- and/or, 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,
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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 No prediction can be
made

Study Acceptance Criteria

58. A test is 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 information, if relevant to the
conduct of the study:

Test and Control Chemicals

e Chemical identification, such as ITUPAC or CAS name(s), CAS registry
number(s), SMILES or InChl code, structural formula, and/or other
identifiers;

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

¢ In case of multi-constituent and UVCB: characterization as far as possible
by e.g., chenical identity (see above), purity, quantitative occurrence and
relevant physicochemical 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);

e Storage conditions and stability to the extent available;

Information Concerning the Sponsor and the Test Facility

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

¢ Identification on the source of the eyes (e.g . the facility from which they
were collected);

©0ECD 2018
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Test Method Conditions

Description of test system used;

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

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

The procedure used to ensure the integrify (1.e., accuracy and reliability)
of the test method over time (e.g, periodic testing of proficiency
chemicals)).

The procedure used for tissues fixation m case histopathology 1s
performed.

Eyes Collection and Preparation

Age and weight of the donor amimal and if available, other specific
characteristics of the amimals from which the eyes were collected (e.g.
sex, strain);

Storage and transport conditions of eyes (e.g., date and time of eye
collection, time interval between collection of chicken heads and placing
the enucleated eyes in superfusion chamber);

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

2 0QECD 2018

Number of replicates used;

Identity of the negative and positive controls used (if applicable, also the
solvent and benchmark controls);

Test chemical dose, application and exposure time used;

Observation time points (pre- and post- treatment);

Description of evaluation and decision criteria used including for
histopathology 1f applicable;

Peer-review system used for histopathological observations, 1if applicable;
Description of study acceptance criteria used,;

Description of any modifications of the test procedure.

Furthermore, if not included in the eg standard operating procedure
(SOP), when available, the following information shall be included:
Description of consolidated traiing and transferability;

Fixative, dehydration and clanifying agents, and protocols used;
Embedding material, infiltration solvents, and concentrations used;
Thickness of tissue sections;

Stain (in report) and the associated staimng protocol used;

Information on instruments used;
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Results

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

e Description of any morphological effects observed;

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

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

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

e Description of any other effects observed;

o The derived in vitro GHS classification;

s If appropriate, photographs of the treated and control eyes

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 between test method results and accepted
reference values. It 1s 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 chemical 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); (11), 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
requiring classification for eye irritation or serious eye damage, which starts with
the determunation of chemicals not requiring classification (negative outcome)
from other chemeals (positive outcome).

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

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

Corneal swelling: An objective measurement in the ICE test of the extent of
distension of the cornea following exposure to a test chemical. It 1s expressed as a
percentage and 1s 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 corneal swelling 1s mdicative of
damage to the cornea.

Detergents: a mixture (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 i any form (liquid, powder, paste, bar,
cake, moulded piece, shape, etc.) and marketed for or used in household, or
mstitutional or industrial purposes.

Eve Irritation: Production of changes i 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 posifive chemicals falsely identified by
a test method as negative. It 1s one indicator of test method performance.

False positive rate: The proportion of all negative chemicals that are falsely
identified by a test method as positive. It 15 one indicator of test method
performance.

Fluorescein retention: A subjective measurement in the ICE test of the extent of
fluorescein sodium that is retained by epithelial cells in the cornea following
exposure to a test chemical The degree of fluorescein retention 1s mdicative 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 1s 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 mixture or a solution composed of two or more substances in which
they do not react (4).

Negative control: An untreated replicate containing all components of a test
system. This sample is processed with test chemical-treated samples and other
control samples to determine whether the solvent interacts with the test system.

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

Positive control: A replicate contaming all components of a test system and
treated with a chemical known to induce a positive response. To ensure that
variability in the positive control response across time can be assessed, the
magmtude of the severe response should not be excessive.

Reliability: Measures of the extent that a test method 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

renradueihility and intea lahoratory rensatahility

TepROCLICIDLTY and INMaaRoralory repeaiadinly.

Reversible effects on the Eye: 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 surface of
the eye, which 1s not fully reversible within 21 days of application.
Interchangeable with "TIrreversible effects on the eye" and with "UN GHS
Category 1" (4).

Slit-lamp microscope: An instrument used to directly examine the eye under the
magmfication 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 containing all components of a test
system, including the solvent or vehicle that is processed with the test chemical-
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: Chemical elements and their compounds in the natural state or
obtained by any production process, mcluding any additive necessary to preserve
the stability of the product and any impurities deriving 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 is a substance and/or its
dilution (in an appropmate 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 liqud and of forming spreading or adsorption monolayers at
the water-air interface, and/or of formung enmlsions and/or microemulsions and/or
micelles, and/or of adsorption at water-solid interfaces.

Top-Down Approach: step-wise approach used for a chemical suspected of
causing serious eye damage, which starts with the deternunation of chemucals
inducing 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 ftesting strategy where all existing
mformation on a test chemical 1s reviewed, mn a specified order, using a weight-
of-evidence process at each tier to determune if sufficient information is available
for a hazard classification decision, prior to progression to the next tier. If the
irmtancy potential of a test chemical can be assigned based on the existing
information, no additional testing is required. If the irritancy potential of a test
chemical cannot be assigned based on the existing information, a step-wise
sequential ammal testing procedure 1s performed until an unequivocal
classification can be made.

United Nations Globally Harmonized System of Classification and Labelling
of Chemicals (UN GHS): A system proposing the classification of chemuicals
(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
o the eye".

UN GHS Category 2: see "Eye Irritation” and/or "Reversible effects to the eye".
UN No Category: Test chemucals that do not meet the requrements for

classification as UN GHS Category 1 or 2 (2ZA or 2B). Interchangeable with “Not
classified”.

Validated test method: A test method for which validation studies have been
completed to determuine the relevance (including accuracy) and reliability for a
specific purpose. It 1s important to note that a validated test method may not have
sufficient performance m 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 chemical.
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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 Guideline,
laboratories should demonstrate technical proficiency by correctly identifying the
eye hazard classification of the 13 chemicals recommended 1n 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 chemicals were
selected to represent the range of responses for eye hazards based on results from
the n vivo rabbit eye test (TG 405) and the UN GHS classification system (1.e.,
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 is unavailable or cannot be used for other justified
reasons, another chemical fulfilling the criteria described above, e g 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
Chemical CASRN Chemical Physical In Vivo UN GHS ICE
Class' Form Classification® UN GHS
Classification™*
Benzalkonium 8001-54-5 Onium Liquid Category 1 Category 1
chloride (10%) compound
Chlorhexidine 55-56-1 Amine, Solid Category 1 Category 1
amidine
Sodium 1310-73-2 Alkali Liquid 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 Liquid Category 2A No predictions
Dichlorobenz- can be made *
oyl chloride
Ammonium 6484-52-2 Inorganic Solid Category 2A° No 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 Liquid No Category No Category
sulfoxide sulphur
compound
Ethyl trimethyl 3938-95-2 Ester Liquid No Category No Category
acetate
Methylcyclo- 96-37-7 Hydrocarbon Liquid No Category No Category
pentane (cyclic)
n-Hexane 110-54-3  Hydrocarbon Liquid No Category No Category
(acyclic)
Triacetin 102-76-1 Lipid Liquid No Category No Category
© 0ECD 2018
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Abbreviations: CASEN = Chemical Abstracts Service Registry Number; ICE: Isolated Chicken Eye
test; n.a: not available; UN GHS = United Nations Globally Harmonized System 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
gavai]ab]e at http//www nlm nih gov/mesh)

“Based on results from the in vivo rabbit eye test (OECD TG 405) 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 24 or 2B depends on the interpretation of the UN GHS criterion for
distinguishing between these two categories, i.e. 1 out of 3 vs. 2 out of 3 animals with effects at day
7 necessary to generate a Category 2A classification. The in vive study included 3 animals. All
endpoints apart from conjunctiva redness in one animal recovered to 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 day 10.
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ANNEX 4

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

""J X
':Fs_‘ DESCRETON
R () 1| U wasm AR
/D— 2 |subie pooR
3| SUPERFUSION APPARATLS
4 OPTICAL MEASLIETNG INSTRUMENT
CROSS SECTION COMPARTMENT = | SRTHARNVGATER
& | SALNE SOLUTON
7 WARMWATER
8 | INLETSALIE SOLUTION
¥ COMPARTVENT
10 | EYEHOLDER
11 | CHICKEM EYE
2 | UTLET SALINE SO LUTKON
11| SEscREW
4 ADJUSTABLE UPPER ARM
EYE HOLDER 15| FIRED LOWER ARM

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