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IHE S XS SSHAAEH _/§
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SRS AAdHoF 2t AIFED 10% 849 pHE S35t 28 HL(pH 4.0~9.0) Wl
7] BQlsfof Fhk. Ed AIBEHO] AWBAA B4 o7} HRIEA] gk

AEAF WEYAS FH|SH] Ao njE] AEE {9 FH[ei
A ELS] AFF AFEED 0.5 mLE S5 9.5 mLol|l Yol 5% working solution< Tt
T 20 < S4ste] 57 B(0.3125%, 0.625%, 1.25%, 2.5% L 5%)9] AFEH &AL
FHRIE IAIEE] Bl vl 8D o oE FRolA qFet AlEEE 0.5 g& S57T
10 mLoll 29 5% working solutions Y= § 28} A& A5t} 57 5= Ald=d

w2 1o

HAHEA E29 A9 AF E= TAAIELNS 952 12 5719 dA&EHe=
82K25, 50, 75, 100 ¥ 125 w F+= mg)S ARSI IAAPERL 1EA fEYAE
FH)sl7] Ao u]g] AFslo] S|t}

SA] | Z#22 Ocular Irritection® kito] ZgE RAEZ(calibrators) 4% %
EZA4#E]E4(quality controls) 252 ARESItE HAYEES UN GHS No Category©llAl
Category 17FA19] H9lof| sdol= B4 3o, IDE(Irritection Draize Equivalent)

HeE AN I BE 2L AFsHed] AgH

4.2 1FXt HERA FH|

Ocular Trritection® 7]E°| 2ZZHE A]ek EZ(reagent powder)E ZH&H
(hydrating solution)°] %1 & A& o|&stof ottt ofutH A|2-EH(reagent
solution)®] pH} 25 ZHsto] ozl MY ol SokeA &RISHpH 7.9-8.2, 2%

20-25C). AleFgHe JdEHolE &5 SM(activator buffered solution)= 2ol pHE



20-25C). £337 ¥H(blanking buffer)ol=
4ok AJeRg Nyt E7] HIE 24-we

T WE2HQl gAd(membrane dis))g B+

‘E
L

HAHEEY AlA=49] 4% 83 ZA@A = dA)ol wet t=2A 28
Stk AAAFEZL 25, 50, 75, 100 D 125 ul SFE 24-well ZF0|E0] &<l HHFH<QI
g3 Qto] &8sttt TAAFEEZL 25, 50, 75, 100 E 125 mg &% HEHYA fir3
Qtoll A3 & WEHRl HAIE 24-well EF0]ES ¥=th

|

57 =%(0.3125%, 0.625%, 1.25%, 2.5% % 5%)9]
£ 24-well ZYo|EQ] ulg] YolE &Aste AJekgo 9 E7]
™

AldEd 89 125 w E|
Huo] 23 283t = WEHl qAas deth

AXEAHEAEE 435 9 FAWGEE 232 125 wH 24-well EHCIES] HE

(+308) 59 WAL, 2] Bk BoEE Rkow el MR HAme) &4
oI, Ulwell) 29 B9 23] FAS BT Uwel) o] § Bt Zad 39 MY
249 g440 4AY 4 YoUR, BUT BYo] MEHH P APBLL AHHA

F=th 24-well E0]EQ] 8HE 96-well EF0|ES] 7+ H(wel)oll 250 wd ¥ &
405 nm IFFOIA FFE=E S
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SRR = QK2 S2CHMINEIH (/0 vitro TEAH AR Ocular Irritection®) 710[E219!

M M

IDE(Irritection Draize Equivalent) A= o33} Zo] AKXt 49 OD 3

Higo 2

Irritection® £4 AT E0] T2 TH(In Vitro International A5)S AREsHo]

IDE A4E Aso2 AAeE & Qlt.

(1) ODqc 1, 2 == Net ODx < ODeay 191 4%

IDE = (ODqc 1, 2 == Net ODx / ODeai 1) x 12.5

(2) ODeal 1 € ODqc 1, 2 = Net ODx < ODey 291 4%

IDE = [(ODQC 1,2 EE= Net ODxODea 1) / (ODca| 7~ODqal 1)] x 175 + 1256

(3) ODcal 2 < ODQC 1, 2 Eli:__-_ Net ODX < ODcaI 3?_]_ ‘?“

IDE = [(ODQC 1, 2 EEE Net ODX - ODcaI Z) / (ODcaI 3 ODcaI 2)] x 21.0 + 30

*

*

*

AleF OD : Alef So0| EZI welldll ARSEE E7tet
Blank OD : Blanking buffer?t @71 wellt| AIRSEE H7t6t
ODqc 1, 2 & ODecal 0, 1. 2. 3 @ Al A0 HZI wellt| 2H
Call, Cal2, Cal3E HItot & =4

X T AEE 8Y k= 5k

Net ODx = A|2f ODx - blanking buffer ODx
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AZOIFOIMR] AMZOUF T I+
2l o}l™
BOG =2 o o

5.1 Za =g

7t AREEET E= s9)9 IDE 5 5 7K & 4l MQS(Maximal
Qualified Score) 7+ 71%02 X 10 wel ARBI okt folS WYk
1. 89 712
MQS UN GHS 2%
0~125 No Category
>12.5 ~ 30.0 No prediction can be made
>30.0 Category 1

5.2 91% 2
1) AEETE theol 27 7% B 17 oS wEsfor gt
- 4% BAZAC SAglo] LT 318 W9l Wol glojof sk, BARE 25 F
24 159 24t0] 318 WS el Yolok @k
- BAEY 45 F Ab 339 Sl 318 WY Wel gojof sk, 2% BAwe

=49 74kl 2% 318 e ol 3lojof it

H 2 HESE 9 SHSHe 9 24
OD4os 518 HY
BHEH0 0.062 ~ 0.262
BHEEE 0.089 ~ 0.315
BEEH 2 0.351 ~ 0.945
BEEH 3 1.277 ~ 2.127
IDE &8 HY
S EE 1 7.2 ~20.8
SHEAEH 2 23.6 ~ 35.6
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A4 3’—}% 9] 71&= ok 2704 MQS #h= =Z5foF gt

* AE=49 Net OD FHODxer=OD:reagent solution-ODblanking butfer)®] ~0.015F ZI}SfoF
%JE}(ODNet > -0.015).

* AAEEY Net OD #o] Cal 29 OD #(ODea 2) PIRFR A% Kitol AFE=
inhibition check €9%& o|-&sto] 1EA} WEHAT}L Xﬂrﬂi Hk-8-5l=A] RlIsfoF
Stttk Inhibition check §9& Y2 & O] FF=E 5745t OD #°] ODea 2
O/ RIA| &Izttt

o ZF AMEEEY 8F/F = ODblanking buffer A= —50~500 #¢] ol Uojof Tt
ODblanking buffer #°] 1.25 2= A5 AlP=E=E Q19 M= L}E}‘H‘ﬁ(oﬂ 73t
) Sfgoh= /\]dt' A2 7MY SIS s A 18] ol AAIHSH, LT
A7 HHREE g AIEEES AlFolA EjAIg

« &F-5h3(dose response)Z ERlsto] o] A/WAF AR HEHS Hole B ST

IDE 235 MQS 2704 AL

ANgEd & gj=EF
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IUPAC 9, CAS ¥, CAS ¥1%, SMILES, InChl FE, x4 i Z

= =
A An
AE/HEFED, BYBAY 49 S5 @ 2F 74
SR, UVCBS) 4% slord An(sl 33, 5, 94 uig, TdRe) B

=gotetd 44 5 4Ed 54
(o]

oA A, F24, pH, ARA, B8k BR, S8 (varer solubility), A,

Pot Ax, TR =4
AEEA 10 % 58949 pH, ﬂuwwca =kl
AF A AF/AE 2A9) He heel: e, B4
SLESEE R

81} 5%



A8 =4
- g AEdol et 4
- A7 Asto] W2 ARHe] SW5(EsE U A=) sl ALE: @
©: %dE 24 2714 A%)

AlE G
- Aol AR E /5=
- AHgE 8 9 7]&(benchmark) tHR2] AEAE
- AFeEH APER0 8 W Hl(:E) A7F
- AR AJolA MAE e ARl didt A1

a7

- AE FY(test run)? A QA0 st ZIE 29 HAPYEDI} EAHAEZL9]
OD4os ¥: HZ(qualified) T2 F4Z(not-qualified) &4

- Z1Zte] AldEE &30l et OD4os, Net ODgs 2 IDE H9]

- AldEd] digt d487Fs 71 €2 Ak AQE Ay &2 AAHE AR ZEZE
(prompt)/Z& I(flag) =

- FE= A AMAY Axt

- A ZRe] Bof #EE 7e a3ol] gk Ao 2ol A%, FEE UE=

,-‘_‘i.gﬂ ]E u:7;4 _,4 H]—% .g_ak 71-/\ ;d—}\ﬂ)

- Maximal Qualified ScoreMQS) ¥ sfg HLolA A&E= in viro UN GHS
Category
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e

<Nl HAYZ(0OECD TG 496)

AR in vitro) IEAF A 7Ho] =219l

In vitro Macromolecular Test Method

rE

XA Q) (in vitro) A AFH: 78R} A

el

e
1. AL (in vitro) TEAF A€ Ocular Irritection(OI®)L A%k Q&) Qb
7FsAdol Q= SEAEE ¢ @@’ B oofygt QA= B2 AlgE QAo st ERTF

= T
BooiA oo EAS Adeld AMg 15 Asksa AR Agiolth

_4

FI

2. oA AR M= AT 2= Teftt shledE thdes Re Hee] 7144
(mechanistic aspects)& &9 A== A&st= AAW(in vivo) Draize UA= Al
TS AlE Uiell &S] g S o fltkes o] gRbEQl Asfolt. By As 74
Hq-‘ﬂ X/Ee= Ed 552 245 © J5B7HIATA) WollA <H=/d9] 7144

ZW(mechanistic aspects)°] ™t 7]& X|A)xt Z+249] A9 AEHe] AFHS Hitol=
]%473‘3? oA A s AZFdo= }-@3}‘5 N sle=49] &7 % HAo] #2l
AZSAIARI(UN GHS)oll Fod 91994 £75 913t P45 Draize AlAH(2)3)S A
gk & UeK1). sk FAE(Top-Down approach)aot 71& ZEE HFoE AlEEo]

P AES 7H AR diEe ARl ANSSEES aobE Wb ARk FEA
(Bottom-Up approach)2 71& HRE Hgog AFEZo| FE3 o =S A ¢S
Ao AFEo] EF7F BAsHA] & A9 ARESIES IQMEHITH2)(3).
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DI 2] WIS ABE VROL BT 4 Yk LFEA YL Y ol U
QKeAHS sl S22, 2 UN GHS category 102 BREE (1)% SECZIED

OECD GD 263(2)°llA #Zdtk= ot %FLHWA &HWH dAZA EE E BAQ
TEA AFHS UN GHS B9lollA °W—‘L E= AR Al gt ER 7} ZastA ok
sFe=8(No Category)(1)9] 7S A 4 %3—10* (OECD GD 263)(2)9] 27| A=
AR8E £ Slck v A% REAHUN GHS Cat. 1)& f¥ohs 202 di5%7] g stst
SHNAY RS E= AT &S FE6HA] ¥=(UN GHS No Cat) Zo& A&HA|
2l A% g2l UN GHS ¥R/E 9o & AI¥W 9 371 A2 9/ke
Aol oS 4 itk 2 Al Ztol=Ele] ARSI 7P 2Eet Ao A slRk
2 AFREA] Aol ARt AT QHAREel gt B SREAEEIH2)Y dRES

Uetdi= OECD GD 2639 #toflA 12 Efofof Jict.

4 R AR Folseile) B o) ot B0 K S5 B 9%
BRI TEA AP WA AFsHe Aol Zur B o S BROY A
A

8% 94% dudth 7t ZER2 TEAKES], d¥)o A/ Hd(denaturation) O E
AYEE  Sil(coagulation) T2 Sf(breakdown)® AWYEHE  H|FSH
(saponification) 5& &df Zdt Tidy} g5lE0] 12 XZAhE 3o A|FgEZo
m2= el JRForRE WAL 4 UTH3). A TEAF AIFHS Tl oy
FokE, AE 9 ARAT R SHER FE LEA AokE ZehH AesiEd
(rehydrated) &93t ZI7ro] 12 Hjg9E 3LZRE RHel:= Bfst 18X mjEgA
(macromolecular matrix)& 34FH5)6). T+ S HEtlle AEEES 1L
UHEE]é J89] o & &3 & ofyz Tl WA, E¥(unfolding) ¥ FH Y W=

=% °P°4 sz} Aoke & 6}741 UP—D} TEA AFY 0% e Zut Behg zdishe

N
i)
1o
r{u:

i XP*loJ(OECD TG405)°1W Bk At o] 29 23 1k 2dfste ASEdE
%‘X]@ 9 Aogw yvehdtl I8 1Al AFHe ZAE skl A

5] Al(test system)
|22 QrsA Al ¢ 71y SUS oA geth Oes ER

[ mok

o ERE ZAT "oj=
GD 263(2)° A= 71& dolgel x40 7]gtsto] A|PEZT} Aol QS ACR 37t

S 7Fed Ee =4 710l ws aresfor it
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5. Ol Al@w2 43t RS Rd8h= Ed(UN GHS Category D3t HbS &2
ARE Qb4 gt 771 BaskA 92 EE(UN GHS No Category)= A'Est7] 5]

: ASH FaIAFH(Validated Reference
Method, VRM)O|t}. Guidance Document No. 34(8)9 o] wE AAHH77|E
(Performance Standards)(7)& OI° AT FARRE At E= WAE BAY 1&g
AlgRel A52 &olsH st olg AlgHE F7Is] fisl £ Al 7hol=Els A4l
AT 4 Q= it} sishEd H7RkE A4S (Mutual Acceptance of Data, MAD)S
877 1&(Performance Standards)ll w2t HASH AlAHo] disfrgt BFEw, of=et
o] OECDe] 23 AEE o] & Al 7iol=gielo] 23tel A-eofvt BEA=

d

0. B Ay spol=gloA Al EA(test chemical) &ol& AlE diAkS oulshH,
E4(substance) ¥/Z2 E3ME(mixture) Ao st Al 1EA AIFH] HE 7hs

e Bl gl BoldoE BB 10 $E5o] 9tk

x7] nqAE, HEISS R AT

7. AL TEAF AFEH OI%= 20099914 20128 Ale] 5% AFA+E AL &
(9) 2016¥° EURL ECVAM IsHAHELA3](Scientific Advisory Committee, ESAC)2]
941 HEE7HE TUTH10). ESACY Ao wh Aol ARG IR 1EA HiE
YA FHo] sk AE o 9 AR T KA I BEF AAm] it &7 87t
OECD 7t 1ol 9o =3tk A5A+ &<t T 89719 AFEA(137 &, 7671
=3)0] B7HEIH. o] AlFEAE2 gt 8715 2= 20719 UN GHS Cat. 1, 26719
UN GHS Cat. 2 ¥ 43709] UN GHS No Category &4=2 Fd=o] 9lom 114 2571, A
577 R AR =4 7HE ZARCEH W2 HAE A 2 AIY ThelmEjlE AlY
=49 10% T8/ ZAA(v/v 52 w/v)2] pH HE7F 4 ol 9 osH4<pH<9)?l 142}
B =4 AL 7Fssth WAl FAholAY HIEAY 4 Ath A= AUZEA S

7B B Adstile ¥Edneat) Aoz AEHER F84HoIAY H8A4EY & Atk



8 7Rl HolE 8w Yol musie B4

(119 AAY glolE(in-house data)ZF-E 1= ULt o]t vtel 2r&ole thxat 9
AEEZ] Hiet EX ODys Ty #HOE WHdE= 1A WjE”AS HA 7|5 I
(22-23%), H= 23 HuA 9 A9 dLREE0F TR AIE AAHY E
(253)°] E=TE $ Utk AA AL 22~23F0] 7|&EHo Y AAH ATEQ

SHEO] ey olF 3 fiet E2 ARME A&HHom ERIE 4 St

SHAY okshe Al 2o gt A% Aevhs oFE AR LEsiop it Eet
AelEl YA Aol AlFdhe 7144 olsf(mechanistic insight) ¥ AlFEA9] 714
O ol disl sfsks 2ol Faslth A= 49, OECD GD263(2)°l 71&d ZAAd
JVsslthd the 287114E Tte R sk 71 A9 ¥ AL nEsiE 4 Utk

10. FIEA AEHO = 5(performance) EURL ECVAM ESACOA @Ai(10)3t vk}
o] AFAT &% 7 oMM 4] spekEdo] Higt A AT qualified) A= HFE
AEd ME ASgl Jisl 7Rl AlitH(weighted calculation)g ARESHA] F7HE .
A5t oFEARS el SSFEA(UN GHS Category 1) Ao AMEEE AS- o2 329
S8 (uncertainties)= 7FX&= UN GHSO| wet E5H AAW E7]
FHIAIFAIA HloEet vl Al AL TEAF AP AvbEo s FIE 75%(66.5/89),
Eolk 81% (55.8/69), W= 54%(10.7/20)5 WEHHQIH. ol2|3t Aitofl= 7] AEE H&
A AlFoA 34 AE el A= IRl EQHYstar Woj wIzet St Alekel
Tetraethylene glycol diacrylate(UN GHS Cat. 1)9] <4 A3/l Z3bect o]t Al
517] ofglE EdS £ 40 ZodoHA de AS BAY IEA AlHE HEHEos

B 76%(66.5/88), Sol= 81%(55.8/69), WA= 56%(10.7/19), A1¥d& 19%(13.1/69)

fo
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SRR = QK2 S2CHMINEIH (/0 vitro TEAH AR Ocular Irritection®) 710[E219!

2 AL 44%8.3/19)F UEHALh Cat. 1 22 Ado] AMEHE A AUl A&
Aol gt AZeHA] k2 JFIE V|Eo R ERH APELS FAoE(under-prediction)
7 ZF 570 B89 @40l v =2 Ao Uepgrt. 18y 344 23E YEis ZE
NFELL 25 JAH @AY wel OECD GD 263(2)9 7HA AW W 43 A9
S AMgols O At 43549 A AES ABSHAY 52 59 £dos EVE
ARESto] AIEE7] wiiEo] o] 22 WA L[], BAWlA UN GHS Cat. 12
HEw E32o] o] AJgoA UN GHS Cat. 18 ERFA] P& FQ)o] 2g&ojx gkt

11. A= E AlRE kAol digt £ HasHA] 2 AlEE ERlo] ARE AE
e o 8°rd AAY S d(uncertainties)(2)& 7H= UN GHSOl wet £7%
AW E7] HFHIAEAR)O) HolEet v Al BAQER} AR 7R HEH
719 AXtellA ARER o= AT 75%(67.9/89), TAE 91%(41.7/46), Eolk 59%(25.3/43)
e Ze® vehgth I8y o9k T2 Adte 7] Agd oE AT AEA 24
23S Yeifs Zloz 3old EQRYotal Wof wst A AJeRQl Tetraethylene
glycol diacrylate(UN GHS Cat. 1) (CAS 17831-71-9)8 E3I3tc}. o]t AlHs] ofzfe
ol gAY X3 EHE YT BAOIAM 1EsHA g A AR 1EA AIEHE UN
GHSol w2t &7 E AW E7l HHIHA=AIE1) 93 Bla Al ARtdozr Aot
76%(67.0/88), E°l% 59%(25.3/43), WHAE 93%(41.7/45), AF3E& 41%(17.7/43) L
A/3E 7%(3.3/4505 Uepdty. 18y Y ARE Ul EE AIEEES 25 A4
QAR w2t OECD GD 263(2)9] 7FsAl AT W &2 AIE A Abgste o

2ot ASH A AdS ARESHAU 52 %9 $HoRE EVE AlESto] AIFE]
mfj2o] o] Z2 WEofA YUFHL(Z, UN GHS No Cat. E&o] 577} dast Aoz 39l
H)ol AgHolA= ot TRt GD 263(2)°0A 7I=d 1ATAS] T#AGe]| whet of 384k
8715 2Fole B4Y A olg 49 8717 i A= Ad(alerydt BRAAO] 3lof
A ARG AR 913 7Hd R GAISHA] o mE ARRA] HIHA AlRe] $EEF]

HR] &S Aoz odHrt= Holl FEORITHOECD GD 263(2)9 I1382.1 W part 2
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12.  AAQ 12A AFHolA 4459 in vivo UN GHS Cat. 1 &%°] UN GHS
Cat 2, 2A &2 2B2 IAEF(underclassified) =1 in vivo UN GHS No Cat. £40]
UN GHS Cat. 2, 2A &2 2BZ &R (overclassified) HEZ A=S k= Ao=
E5afok k= AIFEZ(UN GHS Cat. 2 Z2 24) 52 ot S5 f¥cte 208 &

Sfof ot= AlY é(UN GHS 2B)9] &Rlol&= A=A =t} ol B9 HF IATA
A-AQ)0 T2 ERE Yo F7F AR T2 g2 AFHS o] &3t 37 A|goe] "QT ¢

k.

Ny gl

13. Al TEA AEHY Ol F 71K 248 745 ol 1EA; ujEZA g A[Y

42 18 WEYARE 2Hst Hd(controlled delivery)st=t] ARHEE= WEH
AF(membrane disc)o|th. o= HNZZA At A|F AAHIOR QFEAol A|lZEA
SHE thF ] =t} 1EX} tjEYALE APEZS] HHOoZ k8ol A wEZAE F4

O

ole o, gehd, gpokeE, A 8 ARA v EHEE AEH HEZAS
ARQl duld SE i (oligomer)= H]EF2(non-covalent forces)oll s A7HE% s}
o 2 vAA(ibrils)E P40t L&A fEHAE A5HENeRE A3 rehydrated)
Hole W dks FEHL FE 725 34U A& Fdcke AdEdEe 2

Aoy wlmsdEol o8 TAY), TEe] Aot (o] o ) 9/ E=
&l Qs (12 oot AlE dEA Utk ©de] WA, &£
(unfolding) ¥ & HIE Zct= ARMEES 12 HigH 1LEA AoF HEZAY]
oo} FHE FEote] IEA; AoRS SESHA TRt ol et dAR BARY] WSkE 54
(ZBAE AMEste] 405 nm TFOIA SA)sto] Ak, o] = EAEZ (calibrators)
S AlES] OD# 571 2¥o] o) %= BEFAY H|wsH "oy EETAL AR
=49 7+ A88F/5EY Irritection Draize Equivalent(IDE) HE(RpAIRE A8 19%
RS Fop7] ol AgRh ARE4] S/ AEEF /s 5 7 =2 IDE ASE
Maximal Qualified Score(MQS)tal stH, ARAo] Al 7|&Fk(cut-off values)(22%
HE)E 7IHIe2 UN GHS b #od 575 27%8ok=tl ARSRltt

(g
ox
7
A

A
i)
19
%

o
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A sdE EX“) *}%}04 7143 Az Zgsfof 3t
Al e

15. Ocular Irritection® Al@H @A £ AJg 7po|=aRlo] =3ts -ﬁ-%_]f"} YA 2]
VA Aol 2 AIEHY] ZE2EFE o] ZhsohH AYAA o] A

ARgolE A9 A ZREEZE ARESoF SHoK(11). offl &2 Ocular Irritection®9] Z&
EZS 7IRECE g A &AL AlAHY F8 849F FAE 7|&stal Stk

NELDREREL:

16. NEEZD 10% F8H(water solution)®] pHE S0t AFHO & 7Fs HY

ol Q=x] &Ristet. ga=rt thE E49 pH S4E 3t A4 dX=

EZ0] 71&5o] Jri11). ored AHEAHA EAlo]

1830 Agd A5 AgEd H8 AXE Ags] Yol T2EE(11)d) 7Ied vkt &
A]

AEF A (Foam Test)Q AR AFFEAEL 10% A=

17. AL 1EAF Al 0179 7|&Eo] Hi= 1EA fEYAE= 7|EQ} T AFEHE=
Al9F EH(reagent powder)S 88 (hydrating solution)oll &afotal &aH A|ekS ot
stof FBgit). 2E pHEE 2k AR g€ Hel Wol SofoF gthpH H9 7.9-8.2



4 2% HE 20-25C). oF&# Al9F 8Hl(reagent solution)(Zt A1E-&/ 5ol il ¥
oto] ARGl 97 HH)Q] pHE W1l vidd uEA EHAY A4S JiAl6] fldl
HejHolE &5 & H(activator buffered solution)e ARSI AleF s EAJs}sfof qitt.
/st A|F 899 XF pHE A2(20-25C)A Akl SH pH HY] Yol Eofof
FTHOI®S B 6.4-6.7). B/43td ol wjE=A AJeF 8Ho EFHaliquot)E

24-well SH|°IER &7t

AE-8H(25, 50, 75, 100 & 125
o &l HEHQl iz 2-gslt
o7 flof wafste] A& 4= Uk
AR ARLGA € AFFZAE1) B AUSZAL AR B4 7HAE HX9] AlE
E4L WA FF4E o]83dl9 5 % working solutione ZAskaL, 284 345t 571 B
0.3125%, 0.625%, 1.25%, 2.5% Z 5% AIFE4 125 s I&EA SHAI AH
285 thg Awell) 9ol HEHYI YAIE FEHES 2a FX). 9E948 IA(waxy

=
solid)(®Z) AldEde 3¢ 43 g2 AHi= AloF &0l 23 285t HWEHl

e
2
ot
flo
&
kl
%
T
45
o
=
(@)
8
o
=)
ul
i)
[>
>,
12
Ju Ao

~—~

Bu7} Z4ast 39 583K hygroscopic effect)”

o] BF d¥<Z 19 RiEsiH, FU%t Aol #E
]

rlr ﬁ
g
N
i
N,
>
X
-0,
iy
me
>
3
i)

i)



SIAE S O S2UHINEH(/n vitro T2 A& Ocular Irritection®) 710|=2401

20. A 2T AIFEEET SAo AlFsoF gtk OI%9 A%, A dxaE 71E
oAl Al&st= EAEH(calibrating chemicals) 4% ¥ E24#2]E4(quality controls)
2FS ERIHF= 1 9 =), BHEEL UN GHS 27 W& No Cat. #¥ Cat. 1
7HA 9 419 £de =¥t IDE He #=Q1%F % Annex2b°1 e A B
TAE ﬁ%ﬁﬂi—ﬁ] AREEE Aol ODgE ¥ HAE 1)E oFt-Ent 2719 FEHsEES

o)
A
3a!
ru;‘
éﬂ

Heut-offs)oll 24 A= 7FeAda TE A3 IDE A4 HYE 74

21. HigFol B 405nmolA OD%E B=2 317] H3f 24-well ECIEY A|dEE
2 20T FX) 892 96-well EHCIER It 242 &= 1 E

ZeEZo A8 7ie=o] A1), 4 Alwel)2] v7ke(raw) OD #=gES dal, 42
He=d 9 A[gEdo] et IDE H4= Annex2boll 2°FH FA0] weh AZE0jR
At AldEEe] MQSe EEEd 3 F2uEEE dit OD de 24(Q22% =2 &
5709 AlgEd 83/ EE A4E 8 W39 SH3% DS Tter AdAol A
T3] Aldor AAEH

Clole S AHZAD 715

Al oY 27

22. VRM OI° A9 HZ ojR:
02 F3ol= ALE ool oo AAHTt.

o Al F8(test run) AAAY HAE Al F8(test run)o] 71 HlolE|(further data)
of HAstta(qualified) WoFEoix]7] YoliA= 4719 BAHEAT 2719 4
41 3" FAY 71E F ohhE FFoloF Stk

ol#jo] HAA ZHAHqualification check)E A&

e Ao

oo1x
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- 4709 RE BT 2719 E4EY E4 5 A VoA E2 ghol AR
g4 518 9] ol QlojoReth(® 1).
- 47119 BAEE 5 37004 22 w3 2719 FETYEEAA E2 ko] AR
SHE o1& el ol lofokRttkE 1). 1719 EAEdYo] 58 HAE Hloju+=
4% OI° & BE2TA 84S Aol Aol Hod o= olg diAgitt.
270 ol EAEEo] WA HlojuAY 1719 BAEET 1719 ST EE0|
7+ HOIE HojuE AL OI° Ald $(test run)S F& A (non-qualified) 0.2

ot

d

I
N

H 3. 01° Algd BHSH 9 SUUSHO| oY 2

OD4es 518 ®H

BF=EO0 0.062 ~ 0.262
BFEE 1 0.089 ~ 0.316
2Y=EH 2 0.351 ~ 0.945
23=E 3 1.277 ~ 2127
IDE 18
o EE 1 7.2 ~ 208
HUEE 2 236 ~ 35.6

23. A& et 587k’ MQS7H 23(24% =71 A off Aol gt F7t
gRlo] AZEofof o5 = ol5 ol AlAEEY Rl HiRt 5709] Hloly EIES]
7} dfjAo] 7hssith of EIARNE 1Este] AATHqualified) AlY F3(test run)<
237t AlQjd 4= Ut

* Net Optical Density &%1: A|HEZ0] gt Net OD= AHKo| SeH grHETh Aok
> -0.015). AIEEE9 & ODZF -0.015 "RH)1 3% AZ Ll H(linear
extrapolation) 22 [9u|gt IDE HF4E ALFD 4 glow s Alddi= MQS
27 ArgolA AejEt.

* AA%qualified) $Fun)oIA AlF@=Ho] Het 25 OD7F ODcar PIFHRI 7
IEA EZATE AR ¥RESh=A] ERIsH| fls 571 AAPE 83Hh o] &
7;.4/\]-% ANE 71E] AlF=Ee A &1 8A(inhibition check solution)& 7t

D& ASH4ste] $3Ht. ojdf OD7F F7F sfi4lol]l AZAZHqualified) (Z-2

l‘lO -{o

:\E
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SRR S QK SSUHNEH(/n vitro TEXFARE: Ocular Irritection®) 710|E2101

SE&ED)HCHRZ JIFE7] f3iA= ODcar Oldelofof 2t
* Blank OD #t Rl: Z+ AI@E29] &5/ sdst= Blank OD Ff°] 1.28 %X

S A% AWEAZ AP L GeRATKAR A, A blank dEzo
e AFBAL A L A APAT S A g9 Ha B A

g s
A2l=]ojof et HHt HAGFS T4 dAle 7IESE IA Als
© Z2EF] A=) ATHE).

24. Aﬂfﬂ(qua ified) AIEEAR 42 LT (ODys)E 7 A &/ 5=l el 27
=4 MEoA ¥ ®HE —:LHS&} ¥l 3to] IDE @#‘2 AbEsith 853 7P =2 IDE
49 MQS(Maximal Quality Score)= UN GHS £&% AA(1)o] w2 A|FEZ9] o

FME 7Hs8E dSohetl AFHSHET. BAY TR AFEH OI° 9 A¢ & 29 A%

20| AgHT

¥ 2.0I° 4= »d

MQS OISE UN GHS 2&**
0~125 No Category
> 12,5~ 30.0 No prediction can be made*
> 30.0 Category 1

* MQS Zot 126 HCOH 31 30.0 Ol Z2 0] ZAu=RE HHE XEF 0|50| 0|R01H £ GICHNo final
Prediction Can be made, NPCM). 11 0|Q= MESH 49| /n vivo UN GHS Category 1 2X0| 0| ZHLHOIA
MQSE LIEHLHLL Of0] M2t NEAL ARdROIA UANS =U7| W2O|C E5t A2 /n vivo UN GHS No Cat.
SE0| 0] ZHALHoIIM l\/IQSE LIEHHQICHZ, TiH 0|=0| 0|&04Z!). 12.5 ECh 311 30.0 Olst2! ZHAMAM MQSE

LIEIHS SX0| £ H20j= IATA XEMO| M2 C2 AEHS AISH 27} &y 2(E2) AJE0| L5
o AgEEE 2RY o= GD26301| MES HI9H Z0| 7= MEQF XAIS 7|8I0Z ASSXD} HEE DE o=
7|F0f| CH3H 24{3HEO00F St
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Al BaA

25.

A HiA = Al

1o
>
o2
o
i
p

_0|L
£
)
R
1o
o
17
i
H
ok
%
)
r
&

AlgEd B gz &8

[UPAC, CAS 9, CAS 5EH3, SMILES &2 InChl F&=, #+x4 F4 4(E2)
718t AEA 5o SieEd AlE AR

A/ Az 24 52 EEEFA U HAER #7)9 ¢k R HI0FsT HH
oAl A5

= AFE4 UVCBY A%, 7Fse B E4%7 JH(: shad AEAPEE Y
e 3x), ¢k, 489 494 I € 49 E9sehy £4(%19 U8 1)
=94 AH, ¥4, pH V84, SeEd 59, AlRY 3y e
(water solubility), A4, Jshde T2 3% 543 T2 2394 B4
Z2EZ(1D 7I<d =il w2t 23849 AdEd 10% €49 pH
AAE4 AHEHA 5ol FFAl ool BoHA] g2 FF, AFIHEAEY

A Ad/HzE 229 Al 7R, 24

N
o
ot
N
=

ol

ol

oo L oo
r

N
[-'_\11_4
W,
2
o
ox,

AJROIERF AR 7] HEe FE
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SRR S QK SSUHNEH(/n vitro TEXFARE: Ocular Irritection®) 710|E2101

Ay =4
- A8E AFAY 4

- A7 BTl g Ao ss(Hg e B AFE) Fld ARgEe EA

AJg FAF

- A A 8F/ERY

- AdEE A, &9 2 7]FE(benchmark) thEwo] AEA W
- AHgE =d 89, A8 2 =E AR

- AFE= A, A AA AAe i AH
=i

- A" Sest run)?] F A7) e Anke xY HHEEI BuweEe)
ODys #: HZ(qualified) -2 ¥ F(not-qualified) £4

- 4749 A= d-87ol gt ODuos, Net ODyos % IDE =] #

- AFEL diE A87ts VI Bl Ak AYE 2 S AXFS AT nEZE
(prompt)/Z# Lflag) &=+

- AFHE A AAE A

- Al AAe] o e 7| Ftol

=

gt Ayl 2o 2w
Zdole 574 ¢ BYe, 8% 1, )

- Maximal Qualified Score(MQS) ¥ g HGolA A&E+= in vitro UN GHS
Category
o] =9]
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== | [EEEE

A8 = (Accuracy) : AFZETR} Fax|o] Ux| . AlF 4350] gt 7t Aol “AJTg
(relevance)’®] 3t SHHolch Ael-= Aol Yk A[FETR] HIES olrfok= “UAPd(concordance) 2}

22 ouE FF 2

HEeJHolE](Activator) : TEo] S hydrated)d W ¥iEH 1EA} tEZ]A(macromolecular

matrin® G A7) 95 AgE g

71%Benchmark) B2 : AFEANY] H|ZE 35t 7|F02 AR HE SHEARE a9
EAS AYof sttt i) R&Fo|w Waukel &4, i) Algo] ARREE B 5579 RF
4 7154 fAH, i) gER BE/sHE B4, iv) EEd 235 SiEEsHE glolH,

v) Yol B MY WollA LA g7Hpotency)

18

£97 ¥ (Blanking buffer) : AdAONA A=l ODys T=HO 7I1A= #7371

(background contribution)2 AW’ s AFEH= TR &9

AFFA] AR (Bottom-Up approach) : QHA EE Alsh ok&Ato] st 571 W Q314
Ao 7107 FAEE AIFEA ARREE G AW, FH9 At o= o st

Azvy 249 At et B8 W EAV Hash %S siEue Pt gow
q

§i

0

L

ot

=

S~

1

HAZEZ(calibrators) : OI° A|gHoA & EAstE IDE M58 7HKe 4719 o4 A=
fI(Cal 0, 1, 29 3). RAHEH(calibrators)> Ao 27} H|ZE 9ot EEFTA

=SSl 2A9 £35S FRlsk=t #

i

Zht: SAlGL A W YRR W WolSolL ohue] 4 Rya vy

{r

A5 (EBye Irritation) @ =dolyt Et=d A8 & Uehde =9 Wiz 45 3&5d
F %= AZ gujgt ol TAsks 71E9AQd 97 ¢ “UN GHS Category 29t &&

7Fs %t
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AZOUZTUMY MEAZAHHIIY
Q]2 &(False negative rate) : A|¥Ho] o8] SHEAZ R WAHEL FHEL Hlg

old, Al 9 A& F s

AFdE(False positive rate) : AFH o8] FAHEAZ AE FHEE BE SE49
Hlgolw, AlgH £9 A& F 5

AFF N A(Foam test) : FHAA| g2 EHo] AULHA A& A Z2 HAHEEA
g A F od Aoz Ag Holof skeA| A4sket A4 (11

S8 Hazard) : AA, A E= B4 Qdo] SstEdY] w2Y W, ST JTL
oF7|3t 7H54o] Y B4 EE SA(situation)?] BAE E4

£3HHydrating) €9 : A|9F E(reagent powder)S F3Hhydrated)stAY BiEH hafd
HEHA YAS FXI5H7]| S AMeE= &9

EAEAH7HIATA, Integrated Approach to Testing and Assessment) : SISHE2 T
stehEd IF9Y o ERIGEAE), 7ol 2H@EY) 2/E= A B7HEAE/aE,
25 foto] AREEH= 2A g2 W AAAR f6id 9/E= A9 9/E= Algt
4 g0 It FAZEAEE Hste] 2 B HolHE ARHor Bl FE5E 7H
O =X F|4gte] AT AstES o

AAERR1 &N (Inhibition check solution) : TEA} A|okx} w24 ¥k3slo] Brgst eSS
Agste Aoz g8l A=A 245 A4 qualified) Al =2 8F/5=S OD

#o] HgEd(calibrators) 2(Cal 2)Ett W2 3¢ &AL A9F9] 752 ASSt=dl A
g 4 Atk 9A Fel 8HS HEsto] T welle] IEAF AJofo] EEet SERES
£ = AL A=5(E, > OD HAEA(calibrators) 2) ZEGO] OD HA
(calibrators) 2(Cal 2)Er} @2 FH¢ HAdst F20D(E2 HA4est vix= &4) 2

yag

re
mk oo i

0%
oX,

i
mi

=0l gk v)7dHRl JFF ¢ “4Algt A= 2 “UN GHS Category 17 &=

Irritection Draize Equivalent(IDE) A< : EHEH(calibrators)® G2 A7} H| WS o
AEE S/ 5o gt OI° A|gHe] OD Ao =7 A& He
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SIAE S O S2UHINEH(/n vitro T2 A& Ocular Irritection®) 710|=2401

Maximal Qualified Score (MQS) : AI¥E3dS W& &F/5LoA AP I F
IDE A4S YeRH 004 517F49] ”*H% AEEAS AL A= 7S

A48

Membrane Disc : T AJeko]] A|FEZS Aol H(controlled delivery)sh= A& H&

HHEI(semi-permeable)
THEMixture) : AR 9HGOHA] P= F 7HA] ol EHE FHH SHEE Ee= 89

Net F5Pd=(Net Optical Density) 221 : Aok ol Aeke] ODE &%
blanking buffer®] ODE #OZH Net FUEo] AL AZ3h Net ODH
(ODreagent -ODblank = ODNet)< - 0.015 u]gK>)o]ojof &+

EZ ¥ (Not Classified) : HA=(UN GHS Category 2) 32 AJst 9AHUN GHS
Category 1)02 EREFA] &= AFE4. “UN GHS No Category’ &} &-&5fo] ARESH

EA#EZ(quality controls) : OI° AFH9 519](7.2-20.8) ¥ Z/491(23.6-35.6)
Helol w9l & 543 IDE HAE 7 7719 Bd A= Q“QH(Q(H and QC2).
Quality control HAR= AlgHo] A2 2Rask=A] &Qlstal o9 LU F/44% IDE HeolA
M= A7Hpotency)g 2HEA HAD &+ U2 &

ﬂgJ

o]t
-

AJOFRT ¢ Tl gl EegHE, XV] 4 AEAF JEO SEER :rl*c‘l. A|eFE o]
5t (hydrated) ¥i€® 1784} wjEZA(macromolecular matrix)& o=
/gt o] & f deiAe =4 /‘]doﬂ/ﬂ AlEEdY =2EH9S i 7 HAEH

AZ E(Reliability) : 5% Al@Hol weh SHEAISY Sl o 5 AEAI o2 AEA
oA AlF ZAIE AIL = e Fr. AlFee AFA W, AFA 7F A/ (reproducibility) =t
ASA Y vHEA(repeatability) 2.2 B71H

Eol XE 7194 G ¢ A= L “UN GHS Category 2” F=

[©)

BT Sensitivity) | Aol FAH/BA AR A BRshe Hg ARBAY
B5RE AYste AMol et JE4 Hzoln AWEY ARES WY Fa%
RERGD
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5
= =

ol= AP EA 2 AE 242 AHEEH AE 9 OE gz AMEY I AYEY 5%

Syt BEAZ = AFEZE A2t AEQ] 7]EHkS{(baseline response)= A5t Yl

ARET SR T S AIEE o, 8H/FEA iR AES Uiy E3A7E AI@A L

FEAES oAl HoiE

Eo|=(Specificity) : Ald¥ol 4/HIE AdEEE ALK ERshks v Al

W 270 digt 2] Hkolw AlFHe] e Btk 83 AHARY

EZ(Substance) : AAHIHES 53 dojRAY FE AAAHIR dEe st 4AE
(elements)?} o]E2 o]FoX F4EZ(compound). FARES] S FAIAT|=H 223t
= A7HAI9 A olA Stk EES ESHR|N iFERS] QHEAoIY 1 A9

)
Holo] JFe FA &L BHE 5 e Sie AYAA
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= A7), T

=
. . MQS range/n= VRM
Chemical name CASRN U/,I\7l ZLOS PZZ:tlzal pH* runs Prediction
Average (SD) @
> =
2-methylresorcinol 608-25-3 Cat. 1 b 5.8 51/ n=9 Cat. 1
n.a (n.a)
- > =
4-tert-butylcatechol | 98-29-3 Cat. 1 T 5.5 51/ n=9 Cat. 1
n.a. (n.a)
Benzalkonium . k3 495/ n=1 B
chloride (5%) 63449-41-2 Cat. 1 | 6.5 n.a. (n.a) Cat.
. 5 _
Promethazine 58-33-3 | Cat. 1 8| 45 51/ n=9 Cat. 1
hydrochloride n.a. (n.a)
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In vivo | Physical o8 [ei= || Wik
Chemical name CASRN U G s\t/ate pH* runs Prediction
Average (SD) @
. ) - 14.1-27.3/ n=12
50— n
Ammonium nitrate 6484-52-2 Cat. 2A T 48 202 (3.0) NPCM
Cetylpyridinium o ol 15/ n=1 B
bromide (1%) 140-72-7 Cat. 2A OH | 4.7 na. (n.a) NPCM
- 15.0-21.1/ n=12
90— off
Methyl acetate 79-20-9 Cat. 2A OH 5| 6.8 186 (1.5) NPCM
. - 7.4-20/ n=9
39— n
Sodium benzoate 532-32-1 Cat. 2A b 8.2 15.4 (2.5) NPCM
1,5-dibromopentane 111-24-0 No Cat. Ol 5.7 6.7-10.8/ n=9 No Cat.
8.6(1.0)
Cetyl pyridinium o ks 4-12.5/ n=10
bromide (0.1%) 140-72-7 No Cat. M| 7.1 6.8 (1.5 No Cat.
Myristyl myristate 3234-85-3 No Cat. A 6.3 2.7-6.5/ n=9 No Cat.
46 (1.3)
Potassium B} 6.8-19.2/ n=11
53— n
tetrafluoroborate 14075-53-7 No Cat. K| 45 9.9 (2.1) No Cat.

2f0f: CASRN=Chemical Abstracts Service Registry Number Cat.: category; n.a.: not available; NPCM: No
Prediction Can be Made; UN GHS = United Nations Globally Harmonized System of Classification and
Labelling of Chemicals (1).
A pHZ2 A4H SIXIZ|7HK| 2123 EQOM (11)0] LEHIS0| 21EXM(original source)MlAl &2 2k

B ASA UH/ZH THddol thet CIOIEZH KEH0|X]
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OECD GUIDELINE FOR TESTING OF CHEMICALS

In vitre Macromolecular Test Methed for Identifving i) Chemicals Indncing
Serions Eve Damage and it} Chenricals Not Reguiring Classification for Eve

Irritation or Serious Eve Damage

INTRODUCTION

1.  The in vitre macromolecular test method Ocular Imitection (OI%) is a biochemical
in virre test method that can be used to identify chemicals (substances and mixtures) that
have the potential to induce serious eve damage as well as chemicals not requiring
classification for eye imitation or serious eye damage.

2. Itis currently generally accepted that, in the foreseeable firhure, no single in vifro
eye imtation test will be able to fully replace the in vive Draize eye test to predict across
the full range of mechanistic aspects of imtation for different chemical classes.
However, strategic combinations of alternative test methods within a (tiered) testing
strategy that combine the strengths of individual in vifre test methods o address the
required ranges of imtation potential and/or chemical classes with existing knowledge
on mechanistic aspects of ocular toxicity within an Integrated Approaches to Testing and
Assessment (IATA), may be able to replace the Draize eye test (2)({3) for hazard
classification as defined by the Umited Nations (UN) Globally Harmonized System of
Classification and Labelling of Chemicals (GHS) (1). The Top-Down testing strategy
approach is designed to be used when, based on existing information. a chemical is
expected to have high imitancy 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 uTitation to require a classification (2)(3).

3. The in vitro macromolecular test method 1s an in vifro test method that can be used,
under certain circumstances and with specific imitations as described in paragraphs 7 to
12, for eye hazard classification and labelling of chemicals. While 1t 15 not considered
valid as a stand-alone replacement for the in wivo mabbit eve test. the in vifro
macromolecular test method is recommended as an initial step of a Top-Down testing
strategy approach as described within the OECD Guidance Document (GD) 263 (2) to
positively identify chemicals inducing semows eye damage, ie, chemicals to be
classified as UN GHS Category 1 (1) without further testing. The in vifro

& OECD, (2049)
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macromolecular test method 15 also recommended to identify chemmeals that do not
require classification for eve imitation or serious eve damage as defined by the UN GHS
(U GHS Ne Category) (1), and may therefore be used as an initial step within a Bottom-

Up testing strategy approach (OECD GD 263) (2). However, a chenucal that is neither
predicted to canse senous eye damage (UN GHS Cat. 1) nor as UN GHS No Cat. (ie.

predicted not to cause eye imtation'serions eye damage) with the in vido
macromolecular test method would require addiional mfermation and'or testing to
establish a defimtive UN GHS classification. The choice of the most appropnate test
method(s) and use of this Test Guideline should be seen in the context of the OECD GD
263 where the Top-Down and the Bottom-Up testing approach represent one part of a
wider Integrated Approach on Testing and Assessment for Senous Eye Damage and Eye
irmitation (2).

4 The purpose of this Test Guideline is to deseribe the proceduras used to evaluate
the eye hazard potential of  test chemical using the in vitro macromelecular test method.
Comeal opacity is described as the most important driver for classification of eye hazard
(). It can result from the disruptive effects test chemmcals may have on the ighly
structure of comeal proteins and carbohydrates through e g “coagulation’
described as the precipitation/denaturation of macromolecules (particularly proteins) or
‘saponification’ descnibed as the breakdown of hpeds (3). The in vitro macromolecular
test method contains a macromolecular reagent composed of a mixture of proteins,
glycoprotems, carbohydrates, lipids and low molecular weight components, that when
relydrated forms a complex macromelecular matrix which mimics the highly ordered
structure of the transparent comea (3, 6). Test chemicals presenting an ocular hazard will
produce turbidity of the macromolecular reagent by promoting protein denaturation,
unfolding and changes n conformation as well as dlsmplmn and disaggregation of the
macromolecular matrix compeonents. Althougsh the macromolecular OIY test method was
orgmally developed to address the disnptive effects of ocular imitants causing comeal
opacity, the validation study suggests that it can also detect immitants that cause only
conjunctval mjurnies as evaluated in the rabbit ccular imitancy test method (OECD TG
403). However, being an acellular biochemical test system the macromolecular assay
does not address the cytotoxicity and reversibility aspects of ocular toxieity. Therefore,
consideration would need to be given to all possible mechamisms of ocular toxicity that
may be relevant to the test chenucal, based on existing data and knowledge as outlined
in GD263 (2) when deciding on classification.

3. The Ocular Imitection™ assay is the first validated macromolecular fest assay to
identify chemmcals mducmg serious eye damage (1e. UN GHS Category 1) ‘and
chemicals that do not require classification for eye imtation or serious eye damage as
defined by the UN GHS (UN GHS No Category). It is refemed to as the Validated
Eeference Method (VEM) assay. Performance Standards (7) are available to facilitate
the validation of new or modified in vifre macremolecular test methods sinular to Ocular
Imitection™, in accordance with the prnciples of Guidance Document No. 34 (8), and
allow for tmely amendment of this Test Guideline for their inclusion Mutual
Acceptance of Data (MAD) will only be guaranteed for test methods validated according
to the Performance Standards, if these test methods have been reviewed and meluded m
this Test Gudeline by the OECD.

6. The term “test chemical™ 15 nsed in this Test Guideline to refer to what 15 tested and
15 not related to the applicability of the in vifre macromolecular test method to the testing
of substances and/or mixtures. Defmitions are provided in Annex 1.

EECD 2009
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INITIAL CONSIDERATIONS, APPLICABILITY AND LIMNMITATIONS

7. The in vifro macromolecular test method Ocular Imtection® underwent an
independent validation study between 2009 and 2012 (9), followed by an independent
peer-review by EURL-ECVAM Scientific Advisory Committes (ESAC) m 2016 (10).
Additional assessment of supplemental data as recommended by ESAC, regarding the
characterisation of the raw material, the macromolecular matrix powder used to perform
the assay and its stability over time, was conducted by the OECD expert group. A total
of 89 test chemicals, including 13 muxtures and 76 substances_ were assessed during the
validation study. They covered a broad spectrum of fimetional groups distributed as 20
UN GHS Cat. 1, 26 UN GHS Cat. 2 and 43 UN GHS No Category test chemicals and
mcluding 25 solids, 57 Lepnds and 7 viscous test chemicals. The Test Gudelme 13
applicable to selid and liquid chemicals whose 10% solution/dispersion (v/v or wiv as
appropriate) has a pH in the range 4 < pH = 9. The hguuds may be viscous of non-viscous.
Solids may be soluble or msoluble in water, as they are tested neat unless they have
surfactant properties. Gases and aetosols have not been assessed yet in a validation study
and are therefore cutside of the appheability domain.

8 Specfic linntations have been identified from in-house data with earlier versions
of the macromolecular test assay or validation study (11) for some chemicals that fall
within the applicability domain as defined within paragraph 7 (e.g. intensely coloured
chemicals, chemmeals which caused salting-out precipitation, high concentrations of
some surfactants, and highly volatile chemicals), that may mterfere with the test system.
Interference may melude mhibition of the proper finctioning of the macromolacular
matrix reflected as specific OD.ws readings for sets of controls and test chemicals
(paragraphs 22-23), or specific observations of the test system considered as an integral
part of the result report and analysis (paragraph 23), The set of acceptance cnfteria
outlined in paragraphs 22-23 and integrated within the system software, allow contimung
identification of such limitations.

0 The Test Gudeline iz applicable to substances and mixtures. When considenng
testing of mixtures, difficult-to-test chenmcals (eg unstable and polymerising
substances such as these contaiming actylates), or test chemicals not clearly within the
applicability domain described in this Guideline, upfront consideration should be given
to whether the results of such testing wall yield results that are scientifically meammgful
or acceptable for the intended regulatory purpose. In addition. 1t s important to take mto
account the mechamstic insight provided by the selected in vitro methed and how it
covers the mechamisms of the test chemical. If appropriate, the use of an additional in
vitro method, based if possible on different mechamisms of action may be considered as
outlined in OECD GD263 (2).

10. Performance of the macromolecular test method was evaluated usimg weighted
caleulation of individual predictions from each eualified result for each chemical nsed
in the validation study in each of the participating laboratories, as recommend EURL-

) OECT, (2015)
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ECVAM Scientific Advisory Commuttes (ESAC) (10)'. When used to idemtifiy
chemicals inducing serious eye damage, 1.e., chemicals to be classified as UN GHS
Category 1, the in vitre macromolecular test method was found to have an overall
accuracy of 75% (66.3/89), a specificity of 81% (33.8/69), a senaitivity of 54% (10.7/207,
as mmpared to in vive rabbit eye test method data classified acmrdmg to the UN GHS
(1) (%) with the in vivo rabbit eye test bearing their own uncertainties as summarized
elsewhere (2). These results include the UN GHS Cat. 1 chemical Tetraethylene glyeol
diacrylate (CAS 17831-71-9) which is unstable, hght sensifive pﬂl}'n:uansmg agent
identified as generating negative results with other adopted eye imitation assays. If this
difficult to test chemical was not considered in the performance analysis, the in vitro
macTomolecular test method shows an overall acouracy of 76% (66.5/88), a specificity
of 81% (35.8/69), a sensitivity of 36% (10.7/19), a false positive rate of 19% (13.1/69)
and a false negative rate of 4£4% (8.3/19). When used for this purpose, test chemicals
classified based only on persistent but non severe effects in vive were found to have
higher risks of underprediction (3 out of 7). However, false negative rates in this confext
(1Le. in vivo UN GHS Categery 1 identified as not being UN GHS Category 1 by the test)
are not crtical since all fest chemicals that come out negative would be subsequently
tested with other adequately validated in wifre test(s), or as a last option in rabbits.
depending on regulatory requirements, using a sequential testing strategy in a weight-of-
evidence approach according to the OECD GD 263 (2).

11, When used to identify chemicals that do not require classification for eye imitation
and serious eye damage, the in vitre macromolecular test method was found to have an
overall accuracy of 73% (67.0/89), a sensitivity of 91% (41.7/46) and a specificity of
59% (25.3/43) calculated based on a weighted appmach as compared to in vivo rabbit
eye test method data classified according to the UN GHS (1) (9) with the in vive rabbit
eye test beanng their own umcertainties as summanized elsewhere (2). These results
mclude nevertheless the UN GHS Cat. 1 the chemucal Tetraethylene glycol diacrylate
(CAS 17831-71-9) which 15 an unstable. light sensitive polymerising agent 1dentified as
generating negative results with other adopted eye imitation assays. If this difficult to
test diacrylate chemical was not considered in the performance analysis, the in vitro
macromolecular test method shows an overall accuracy of 76% (67.0/88), a specrﬁmt‘r
of 59% (25.3/43), a sensitivity of 93% (41.7/45), a false positive rate of 41% (17.7/43)
and a false negative rate of 7% (3.3/43), as compared to in wve rabbit eye test method
data classified according to the UN GHS (1) (9). However, false positive rates in this
context (UN GHS Ne Category identified as requirmg classification) are not cntical
since all test chemicals that come out positive would be subsequently tested with other
adequately validated in witro testis), or as a last option in rabbits, depending on
regulatory requirements, using a sequential testing strategy in a weight-of-evidence
approach according to the OECD GD 263 (2). It should also be noted that wmder the
considerations of the IATA outlmed in the OECD GD 263 (2), chemicals contaiming the
acrylate fimctional group would not be expected to be candidates for testing in the
bottom-up appreach as this functional group could be associated with skin imitation
alerts, thus not consistent with a hypothesis that would initiate a bottom-up approach
(see part 2 in the figure 1 in the OECD GD 263 (2)).

12, The in vitro macromolecular test method is not recommended for the identification
of test chemicals that should be classified imitating to eyes (Le., UN GHS Category 2 or

! performance ralenlated based on the majority results is comparable (g)(10)
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Category 2A) or test chemicals that should be classified as imitating to eves (UIN GHS
Category JB) due to the considerable mumber of in vive UN GHS Category 1 chemicals
underclassified as UN GHS Category 2, 2A or 2B and of in vive U GHS No Category
chemicals overclassified as UN GHS Categm 2,24 or 2B. For tlus purpose, firther
mformation and/or testing with other test methods will be required for classification
purposes according to the IATA sdance document (2).

PRINCIPLE OF THE TEST

13. The in vitro macromolecular test method Ocular Imitection® comsists of two
components: a macromelecular mattix and a membrane disc for the controlled delivery
of the test chemucal to the macromolecular matmx It is an acellular biochemucal test
system and does not address the cytotoxicity aspect of ocular tfosxicity. The
macromolecular matrix serves as the target for the test chemical and is composad of a
muxture of proteins, glycoproteins, carbohydrates, lipids and low molecular weight
components forming a gel matmix The protein oligomers which are part of the matnix
self-associate to form larger fibrils that are held together by non-covalent forces. The
macromolecular matnx, when rehydrated with a buffered salt solution, forms a highly
ordered and transparent structure. Test chenmcals causing ocular damage are known to
produce denaturation of collagen and saponification of lipids (eg., by alkalis),
coagulation and precipitation of protens (e.g., by acids) and'or dissolvance of hipids
ez, by solvents) (12). Test chemicals producing protein denaturation, wmfolding and
changes in conformation will lead to the disruption and disaggregation of the highly
orgamzed macromolecular reagent matrix, and produce turbidity of the macromolecular
reagent. Such phenomena 15 quantified by measunng the changes in light scattering (at
a wavelength of 405 nm using a spectrometer), which is compared to the standard curve
established in paralle] by measuring the increase in OD produced by a set of calibration
substances. The standard curve is used for deriving an Imitection Draize Equivalent
(IDE) Score for each tested dose/concentration of the test chemical (described in detail
m paragraph 19). The highest IDE Score of the five tested doses/concentrations of a test
chemical, namely Maxinal Cualified Score (MQS), 15 then used to determine an UN
GHS ocular hazard category based on pre-defined cut-off values (see paragraph 22).

DEMONSTRATION OF PROFICIENCY

14, For any laboratory establishing the in vifre macromolecular test method, the
proficiency chemicals provided in Ammex 3 should be used A laboratory should use
these chemicals to demonstrate their technical competence in performing the in vitro
macromolecular test method prior to submitting its results for regulatory hazard
classification purposes.

PROCEDURE

13, Ocular Imtection™ is the only in vifre macromolecular test method curmently
covered by this Test Guideline. The protocol for this test method is available and should
be enployed when implementing and using the test method in a laboratory (11). The

EOECD, (2019)
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followmg paragraphs describe the main components and procedures of the in vifro
macramolecular test method based on the Ocular Imtection® protocol.

Characterisation of the test chemical

16. The pH of a 10% water solution of the test chemical 15 measured to determuine
whether it falls within the applicability domain of the test. Detailed procedures for pH
measurement for chemicals with different degree of solubility are described in the test
protocol (11). In addition, for test chemicals for which surfactant properties have not
been clearly identified the foam test is performed as descnbed in the protocel (11) to
determine the appropriate test chermcal application procedure descnbed in paragraph 18.
The foam test evaluates the proportion and the persistence of the foam layer generated
after 10 seconds of vortexing of the 10%: solution of the test chenmeal (11).

Reagent preparation and activation

17. As a basis of the Ocular Imtecton® in vifre macromolecular test method. a
macromolecular matmx is prepared by dissoling the reagent powder provided within
the kit inte a hydrating solution, and filtering the dissolved reagent. The resulting pH
and temperature should fall within pre-established ranges (1.e. pH range of 7.9-82 and
temperature range of 20-25C). Furthermore, the reagent solution (as well as the
blanking buffer conducted m parallel for each tested dose/concentration) should be
activated using an activator buffered solution, to reduce the pH of the reagent solution
and inifiste fornation of the ordered macromolecular matmis. The resulting pH of the
activated reagent solution should fall within pre-established pH ranges (1e 6467 in
the case of Ocular Imitection™) at ambient temperature (20-25°C). Aliquots of the
activated protein matrix reagent solution are transferred to a 24-well plate.

Application of Test Chemicals

18 Test chemicals are applied at room temperature (20-25°C) directly onto the
macromolecular matmx of over a cellulose membrane based on their physico-chemical
properties (Figure 1 in Anmex 2a). For solids, non-surfactants or unknown test chemicals
charactenzed as not having surfactant-like properties based on the foam test descnbed
in paragraph 16 and in the test protocel (11), a senes of five doses (Le. 25, 50, 73, 100
and 125 pl for liquuds and me for solids) are applied neat onto the membrane dise placed
over the matrix reagent. Solids may be grownd to ensure the test chemical is evenly
spread over the entire surface of the membrane. Known surfactants and inknown test
chemicals characterized to have surfactant-like properties based on the foam test (11),
are first diluted to form 3% working selutions n distilled water, and 125 pl of a senies
of five two-fold dilufions (Le., 0.3125%, 0.625%, 1.25%, 2.5% and 5%) are applied
directly mfo the macromolecular actvatedreagem follow ed by the membrane dise which
is applied over the well (Annex 2a). Waxy solid (pieces) test chemicals are applied
undiluted also directly to the reagent solution and covered by the membrane disc (Amnex
2a).

19, The macromolecular matrix of the Ocular Iritection” test method is exposed to the
test chemmeals and concwrent controls for 24.0 £ 0.5 howrs in an meubator mamtamed
at 25+ 1°C. Following this exposure peried, the test system is checked visually. For non-
surfactant test chemicals (or umknown test chemicals charactenzed not to have
surfactant-like properties based on the foam test (11)), the membrane discs should be

E0ECD 2000
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intact and not damaged Furthermore wells with reduced veolumes may be indicative of
possible hygroscopic effects or technical problems. In this case the experiment shall be
repeated once, and if the same effects are observed again the test chamical is then
considered to be excluded or incompatible with the test method

Control Chemicals

20. Concurrent controls should be tested in parallel to the test chemucal. In the case of
Ocular Imitection®, these mclude 4 calibrating chemicals and two quality contrel (QC)
chemicals provided within the commercial kit (see Ammex 1 for defimtions). The
calibrating chemicals include four chemicals with TN GHS classification (1) ranging
from No Category to Category land cover a defined range of OD responses (Tablel)
which are used to derive the standard curve for Imtection Diraize Equuvalent (IDE) Score
determination (described in paragraph 21 and Amnex?h). The two QC chemucals have
defined ranges of IDE scores associated with their imitation potential which falls close
to the prediction model cut-offs.

IDE and MQS score determination

21, Following meubation test chemicals and controls (see paragraph 20 are transfemed
to a 96 well plate for OD reading at 403nm_ The process of transfer 1s desenibed in detal
and illustrated in the protocol within the kit (11). The raw OD readings from each well
are obtained and the IDE scores for the QCs and test chemicals are calculated by the
software followmg the fornmlas outlined in AmmexYb. MQS for a test chemueal is
determined from a single test nm qualified as appropriate based on the analysis of the
0D scores for the calibrators and QC chemicals (paragraph 22) as well as aspects of the
dose response generated with the five tested doses'concentrations of test chemical

(paragraph 23).
DATA AND REPORTING

Study Acceptance Criterin

22 Qualified results in the VEM Ocular Imitection® are deternuned by the softwars
which automatically performs for the following qualification check:

*  §Test nmn qualification check: One of two critenia relating to four calibrators and two
Cuality Controls mmst be met for a test nn to be accepted as Qualifiad for further data
analysis:

- The values obtained for all four calibrators and for at least one of two Quality
Controls are within the pre-established accepted ranges (Table 1); or

—  The values obtained for amy three of four calibrators, and for both Cuality Controls
are within the pre-established accepted ranges (Table 1). If only one calibrator is
out of its acceptance range, the OIE software substifutes a pre-defined value for
generation of the standard curve

An OT* test nm 15 considerad Non-Qualified (NQ) when either two (or more) calibrators
are out of range, or when one calibrator and one Cuality Control are out of range.

0 0ECD, (2019)
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Table 1. Acceptance criteria for calibrators and quality control chemicals in the Ocular Irritection™

ton

OECD/OCDE

test method

Acceptance ODuws range

Calibrator D 0.062 - 0282
Calibrator 1 0.089 - 0315
Calibrator 2 0.251-0.045
Calibrator 3 1.277 - 2127

Acceptance IDE range

QcH1 7.2-208
Qc2 23.6-35.6

23, The following additional checks are performed by the software and prompt firther
interpretation of the senies of the five data points for the test chemical and controls before
acceptable MQS can be determination (see paragraph 24) for the test chenmical. Fesult
from a gqualified test nm can be excluded based on consideration of the following checks:

Met Optical Density Check: The Net OD, for a test chemical should be greater than the
pre-established vahe (1e. = -0.015). When a test chemmeal Net OD, is = -0.015, a
meaningfil [DE Score cammot be caleulated by near extrapolation and the test result
15 excluded from consideration for MQS determination.

If the Nat OD, for a test chemical m a qualified nm i3 below 0Dy, ;. an additional
check is prompted to verify that the macromolecular matrix is responding properly.
This check is performed by addition of an mhibition check solution provided in the test
kit followed by re-measurng the OD, which should fall above ODvy, » for the data to
qualify’be accepted for firther interpretation

Blank OD value check: Blank OD comesponding to any of the test chemeal
dose/concentrations greater than 1.2 indicates interference by the test substance (Le.
intense colouraticn). The test chemical with the comesponding blank control may be
re-tested at least cnce more to confirm colour interference and excluded test result
status.

Finally, a dose response check is conducted to venfy that the test chemical dose
response 15 consistent with a typical pattern characteristic for known types of comectly
predicted chenmcals, If the dose response for a test chemical has an atypical irregular
pattern. the IDE results should be excluded from consideration for MOQS determination.
Examples of appropriate qualified dose response curves are presented in the protocol
provided with the kit (8).

EECD 2009
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Interpretation of Results and Prediction Model

24, The optical density (OD,:) obtamed with a qualified test chemical 1s compared to
the standard curve obtained with the set of calbrators, to denve an Imitection Draize
Equivalent (IDE) Score, for each tested dose/concentration. The highest obtaned IDE
score, named the Maximal Cualified Score (MQS), is then used to predict the ocular
hazard potenfial of the test chemical according to the UIN GHS classification systam (1).
In the caze of the Ocular Imitection™ in vitro macromolecular test method the Prediction
Model described in table 2 is used

Table .2. Ocular lritection prediction® model

Predicted UN GHS

Maximal QGualified Score (MQ5) classification®

0D-125 No Category
=12.5-30.0 Mo Prediction Can be Made®
=30.0 Category 1

* If the MQ5 result is = 125 — 30.0 Mo final Prediction Can be made (MMPCM) Som this result in iselation. This
&5 becauze a considerable number of i vive UN GHS Category 1 chemicals showed M5 within this interval
(paraeraph 10) and were therefore under-predicted with the macromelecular test assay. In addition,
considerable number of in vive UN GHS No Categary showed M5 within this interval i e, were over-predicted
(paragraph 11). Far final classification of chemicals with MQ5 in the mterval = 12.5 - 3000, firther information
and/'ar testing with other test methods will be required accordme i the IATA poidance document (2).

**onsideration would need to be given to all possible mechanizms of ocolar toxicity that may be relevant to
the test chemical, based on existing data and knowledge as outlined in G0 263 (2) when deriving a classification.

Test report

25, The test report should inchade the following information relevant to the conduct of
the stady:

Test and Control Chemicals

Chemical identification, such as ITUPAC or CAS name(s). CAS remstry mmber(s).
SMILES or nChl code, structural fornmila, andfor other identifiers;

Purity and compesition of the test'contrel substance or mixture (in percentage(s) by
weight), to the extent this information 15 available:

In case of nmlti-constituent test chemicals and UVICB: characterization as far as
possible by ez, chemical identity (see above), purity, quantitative occurence and
relevant physicochemical properties (see above) of the constitments to the extent
available;

Physicochemcal properties such as physical state, volatlity, pH, stabality, chemmeal

class, water solubility relevant to the conduct of the study, colour, optical density or
absorbance charactenistics;

0 0ECD, (2019)
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— pH of the 10% solution of the test chemical determined as described in the protocol
(11;

—  Outcome of the foam test if surfactant properties are not defined by supplier of test
chemical;

— Treatment of the test/control chemical prior fo testing, if applicable (e.g., warming,
grinding):

— Storage condifions and stability to the extent available;

Selvent or Vehicle, if applicable

Information Concerning the Sponsor and the Test Facility
- Name and address of the sponsor, test facility and study director;

Test Method Conditions
—  Description of test system used;

—  The procadure used to ensure the performance (1.e., accuracy and reliability) of the test
method over time (e .. periodic testing of proficiency chemicals).

Test Procedure

—  Number of test dose/concentrations used;

— Identity of the solvent and benchmark controls, if applicable;

—  Test chemical dose, application and exposure time used:

- Description of any modifications to the test procedure, if applicable.

Results

— Tabulation of the ODyge for calibrators and Cuality Controls with outcome for the
acceptance coteria for the test nn: Cualified or Not-Cualified assay (Unequalified)

— Tabulation of the 0Dy, Met 0Dy and IDE scores obtained for each individual test
chemical dose;

— BEesults of applicability enteria checks for the test chemicals: ie. excluded result or a
promptflag for retesting
—  Eesults from re-testing, if applicable

—  Description of any other effects observed at the end of the procedure e g membrane
intacmess, condensation on plate cover indicating evaporation, volume reduction;
coloration

—  The Maximal Cualified Score, and 1ts predicted in vire UN GHS Category;
Discussion of the Results

Conclusion

EOECD 2009

[RIE S QK12 SSHMARI(/n vitro TR ARE: Ocular Irritection®) 710[=21Q1

43



44

OECD/OCDE 496 | 11

LITERATURE

1. United nations (UN) (2017). Glebally Harmeonized System of Classification and Labelling of Chemicals
(GHS), Seventh revised editon, UMW MNew Yok and Geneva, 2017. Awvailable at:
hitps./fwww.unece.orgfileadmin/DAMArans/d angerpublilghs/ghs revD7/English/03e part3.

2. OECD (2018). Guidance Document on an Integrated Approach on Testing and Assessment for Serous
Eye Damage and Eye Irritation. Seres on Testing and Assessment, Mo. 283. Environment, Health and
Safety Publications, Organisation for Economic Cooperation and Development, Paris, Framce.
Available at
hittp:/hwneerw.oecd.orglofficialdecuments/publicdisplaydocumentpdfi? cote=ENVIIMMONO{2017}15&do

clanguage=en

3. ScoitL, Eskes G, Hoffman 5, Adriaens E, Alepee N, Bufo M, Clothier R, Facchini D, Faller G, Guest R,
Hamemik K, Harbell J, Hartung T, Kamp H, Le Varet B, Meloni M, Mcnamee P, Osbom R, Pape W,
Pfannenbecker U, Prinsen M, Seaman C, Spielmann H, Stokes W, Trouba K, Vassallo M, Van den
Berghe C, VVan Goethem F, Vinardell P, Zuang V (2010). A proposed Eye Imitation Testing Strategy to
Reduce and Replace in vivo Studies Using Bottom-up and Top-down Approaches. Toxicology In Vitro

24, 1-8.

4. Barrose J., Pfannenbecker U, Adriaens E., Alepee N., Cluzel M., De Smedt A., Hibatallah J., Klaric M.,
Mewes K.R., Millet M., Templier M., McNamee P. (2017). Cosmetics Europe compilation of historical
serious eye damageleye irntation in wivo data analysed by drivers of classification to support the
selection of chemicals for development and evaluation of alternative methods/sirategies: the Draize
eye test Reference Database (DRD). Archives of Toxicology 21, 521-547.

5. Gordon WV (1882). The scientific basis of the EYTEX ™ system. ATLA 20, 537-540
G. Kelly C (1888). EYTEX An in vitra method of predicting ocular toxicity. Pharmacopeial forum, p 4815

T.0OECD (2018). Series on Testing and Assessment Mo, 312: Performance Standards for the Assessment
of Proposed Similar or Medified In Vitro Macromolecular Test Method for ldentifying i) Chemicals
Inducing Serous Eye Damage and ii} Chemicals Mot Requiring Classification for Eye Irritation or
Serious Eye Damage.

& OECD (2005). OECD Series on Testing and Assessment No. 34. Guidance Document on the WValidation
and Intermnational Acceptance of Mew or Updated Test Methods for Hazard Assessment. Available at:
httpe/fwwew . oecd.orglenviehsitesting/series-testing-assessment-publications-number.htm.

9. Eskes C, Hoffmann 5, Facchini D, Ulmer R, Wang A, Flego M, Vassallo M, Bufo M, van Vet E,
d'Abrosca F, Wilt M (2014). Validation Study on the Ocular Imitection® Assay for Eve Imitation Testing.
Toxicology fn Vitro 28, 1048-1065.

10. ESAC (2016). EURL ECVAM Scientific Advisory Committee Opinion on the Ocular Iritection® test
method for prediction of serious eye damage/! eye imtation potential of chemicals. ESAC Opinion No.

EOECD, (2019 )



ton

12,496 OECD/OCDE

2018-01 of 24 June 2015; EUR 28174 EMN; dei:10.2787/851443. Available at
http:/fpublications jrc.ec.europa.eu/repositery'handle/JRC103703.

11. DB-ALM (INVITTOX) (2013). Protocol 157: Ocular Imitection® Assay System, 25pp. Awvailable:
http:fiecvam-dbalm. jre. e europa.au.

12. Eskes C. (2010). Guidance Decument on the Application of Alternative methods in the Regulatory
Assessment of Chemical Safety Related to Human Eye Irritation and Sewvere Irritation: Current Status
and Future Prospects. FOPH. G5 PE- Available at
hitp:/fwww.bag. admin.chithemen/chemikalien/D0253/032 25/1 2684 /index. htm T lang=fr

13. OECD (2017). Test Guideline 405. OECD Guideline for Testing of Chemicals. Acute eye
immitation/cormosion. Organisation for Economic Cooperation and Development, Paris, France. Available
at: hitp:lfwww. cecd-ilibrary. org/environment'oecd-guidelines-for-the-te sting-of-chemicals-section-4-
health-effects 20745788,

EOECT 2006

[RIE S QK12 SSHMARI(/n vitro TR ARE: Ocular Irritection®) 710[=21Q1

45



46

OECD/OCDE 496 | 13

Annex 1

DEFINITIONS

Accuracy: The closeness of agreement between test methed results and accepted reference values. Itis
a measure of test methed performance and one aspect of “relevance.” The term is often used
interchangeably with “concordance”, to mean the proportion of comect outcomes of a test method (8).

Activator: Solution employed to initiate formation of the ordered macromolecular matrix when the protein
has been rehydrated.

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

Blanking buffer: A control solution used to account for the background contribution of the test chemical
to the ODaps readimgs in the test system. .

Bottom-Up Approach: step-wise approach used for a chemical suspected of not requiring classification
for eye imitation or serious eye damage, which starts with the determination of chemicals not requiring
classification (negative outcome) from other chemicals (positive cutcome) (2) (3).

Calibrators: Four defined imitant selutions (Cal 0, 1, 2 and 3} having well characterized |DE scores in the
Ocular Irritection® test method. The calibrators are wsed to derive a standard curve with which the results
of the test methed are compared to, and ensure optimal performance.

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

Eye Irritation: Production of changes in the eye, which are fully reversible, occurring after the exposure
of the eye to a substance or mixture. Interchangeable with "Reversible effects on the Eye"” and with "UN
GHS Category 2° (1).

False negative rate: The proporion of all positive chemicals falsely identified by a test method as
negative. It is 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 is one indicator of test method performance.

Foam test: employed to determine whether the unknown substance should be tested utilizing surfactant
or non-surfactant application procedure (11).

EOECD, (2019 )
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Hazard: Inherent property of an agent or situation having the potential to canse adverse effacts when an
organism, system or (sub) population is exposzed to that agent.

Hydrating Solation: Sclution employed to rehydrate the reagent powder and facilitate formation of the
ordered protein matrix,

IATA: Integrated Approach on Testing and Assessment -A structured approach used for hazard
identification (potential), hazard characterisation (potency) and/or safety assessment (potential/potency
and exposure} of a chemical or group of chemicals, which strategically integrates and weights all relevant
data to inform regulatory decision regarding potential hazard and/or risk and'or the need for further targeted
and therefore minimal testing.

Inhibition check solution: An irritating substance known to quickly react with the macromolecular reagent
and produce evident turbidity, which can be employed to verify the functionality of macromolecular reagent
when the OD readings of gualified test chemical doses/concentrations are less than Calibrator 2.
Application of the inhibition check solution verifies that the macromalecular reagent in those wells is still
able to produce evident turbidity (e.g., = OD Calibrator 2) and identifies inaccurate low OD reading (or
inaccurate non-irritant) resulis when the turbidity is less than OD Calibrator 2.

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

Irritection Draize Equivalent (IDE} Score: A numerical score derived from the optical density
measurement of the Ocular Irritection® test methed for a tested dose/concentration when compared to the
curve obtained with the calibrators.

Maximal Gualified Score (MQ5): Represents the highest IDE score obtained from the different tested
doses/concentrations of a test chemical. Ramging from 0 to 51 it is used to predict the irmitation potential of
the test chemical.

Membrane discs: A semi-permeable membrane that facilitates controlled delivery of the test chemical into
the protein reagent.

Mixture: A mixture or a selution composed of two or more substances in which they do not react (1).

Net Optical Density Check: Provides a measure of the net optical density by measuring the OD of the
activated protein reagent and subtracting the OD of the activated blanking buffer. The Met OD (O D reagent —
O Diank = O Dt} should be = - 0.015.

Not Classified: Test chemicals that are not classified for eye irmtation (UN GHS Category 2) or sericus
damage to eye (UN GHS Category 1). The term is interchangeable with "UN GHS No Category™.

Quality Control chemicals: Two defined irmitant solutions (QC1 and QC2) with well-characterized IDE
scores that lie within the lower (7.2-20.8) and mid-upper range (23.6-35.8) of the Ocular Imitection® test
methed. The guality contrel check verifies that the method is functioning properly and can comectly detect
eye irritation potency in the lower and mid/upper IDE ranges.

Reagent Powder: Consists of a mixture of proteins, glycoproteins, carbohydrates, lipids and low molecular
weight components. When hydrated, the reagent powder forms a solution containing an ordered

EOECT 2000

[RIE S QK12 SSHMARI(/n vitro TR ARE: Ocular Irritection®) 710[=21Q1

47



48

OECD/OCDE 496 | 15

macromalecular matrix. Proteins in this selution undergo chamges in conformation when exposed to an
irritant test chemical.

Reliability: Measures of the extent that a test method can be performed reproducibly within and between
laboratories owver time, when performed using the same protocol. It is assessed by calculating infra- and
inter-laboratory reproducibkility and intra-laboratory repeatability (B).

Reversible effects on the Eye: see "Eye Irrtation” and "UN GHS Category 2°.

Sensitivity: The proportion of all pesitive/active test chemicals that are comectly classified by the test. Itis
a measure of accuracy for a test methed that produces categorical results, and is an important
consideration in assessing the relevance of a test method (8).

Serious eye damage: Production of tissue damage in the eye, or serious physical decay of vision, which
is not fully reversible occurring after exposure of the eye to a substance or mixture. Interchangeable with
"Ireversible effects on the eye" and with "UN GHS Category 1" (1)

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 conftrol 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.

Specificity: The proportion of all negativefinactive test chemicals that are correctly classified by the test.
It is @ measure of accuracy for a test method that produces categorical results and is an important
consideration in assessing the relevance of a test method (8).

Substance: Chemical elements and their compounds in the natural state or obtained by any proeduction
process, including 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 com position (1).

Surfactants: Also called surface-active agent, this is a substance andfor its dilution (in an appropriate
solventivehicle), which consists of one or more hydrophilic and one or more hydrophobic groups, that is
capable of reducing the surface tension of a liquid and of forming spreading or adsorption monolayers at
the water-air interface, andlor of forming emulsions andfor microemulsions andior micelles, andfor of
adsorption at water-solid interfaces.

Top-Down Approach: step-wise approach used for a chemical suspected of cansing serious eve damage,
which starts with the determination of chemicals inducing serious eve damage (positive outcome) from
other chemicals (negative outcome) (2] (3].

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

Tiered testing strategy: A stepwise testing strategy where all existing information on a test chemical is
reviewed, in a specified order, using a weight-cf-evidence process at each tier to determine if sufficient
infarmation is available for a hazard classification decision, prior to progression to the next tier. If the
irmitancy potential of a test chemical can be assigned based on the existing information, no additional testing
is required. If the irftancy potential of a test chemical cannot be assigned based on the existing information,

OECD, (20159)
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a step-wise sequential animal testing procedure is performed until an unequivocal classification can be
made (2} (3).

United Mations Globally Harmonized System of Classification and Labelling of Chemicals (UM
GHS): A system proposing the classification of chemicals (substances and mixtures) according to
standardized types and lewels of physical, health and enwvironmental hazards, and addressing
comesponding 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 (1)

UM GHS Category 1: see "Serious damage to eyes" and/or "lmeversible effects on the aye”.
UM GHS Category 2: see "Eye Irritation” and/or "Reversible effects to the eye”.

UM Mo Category: Test chemicals that do not meet the requirements for classification as UN GHS Category
1 or 2 (2A or 2B). Interchangeable with "Mot classified”.

Validated Reference Method(s) (VRM({s)): one (or more) test method(s) that was{were) used to develop
the related official Test Guidelines and Performance Standards (PS). The VRM(s) is(are) considered the
reference test method(s) to compare new proposed similar or modified test methods in the framewaork of a
P5-based validation study.

Weight-of-evidence: The process of considering the strengths and weaknesses of various pieces of
information in reaching and supporting a conclusion concerning the hazard potential of a chemical.

EOECD 2000
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lMustration to paragraph 18

Application of test materals

-
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For surfactant & Non-surfactant Waxy Solid ~ For Non-surfactant (except waxy solid)
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Details of IDE score determination by the software (cf. to paragraph 21)
After incubation, the raw ODuws readings for the test chemicals and controls are collected by the

spectrophotometer (as described in paragraph 21) and IDE scores are calculated by the integrated
software using the following formulas:

Equation 1: When ODac1,2 or Net ODy < ODca 1, then:

IDE = (ODec1.2 or Net ODy/ ODca 1) X 12.5

Equation 2: When ODga 1 < ODgey,2 or Net ODy < ODcy 2, then:

IDE= [{ODaci.2 or Net ODy - ODcay 1)/ (ODca 2 - ODcy 1 )] X 17.5 + 125

Equation 3: When ODgm 2 =< ©ODges, 2 or Net ODg <« ODgar 2 then:
IDE=[{ODgac.z or Net 0Dy - ODca 2}/ (ODca 3 - ODca 2] X 21.0 + 30

When Test Chemical Net ODy is » ODca 2, the IDE Score cannot be calculated by linear extrapolation
because there is no greater calibrator value.

Net 0Dy for Test Chemical = Reagent 0Dy —Blanking buffer ODy, accounts for the potential background
reading from the test chemical

Where:

# is the dose or concentration of test chemical.

Reagent OD represents the Test Chemical reading in the well containing reagent solution

Blank OD represents reading in the well containing the test chemical in blanking buffer.

ODgci2 and OD cag, 1,23 represent the OD reading for Calibrators (Cal) and Quality Contrel (QC) chemicals

in the wells containing the reagent solution. Those control chemicals are known not to confribute to the
background readings at 405nm.

EECD 2009
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ANNEX 3

Proficiency chemicals for the In vitre Macromolecular Test Method

Prior to routine use of a test method that adheres to this Test Guideline, laboratones should
demonstrate techmical proficiency by commectly identifying the eye hazard classification of
the 12 chemicals recommended in Table 1. The Ocular Imitection® in vitre macromolecular
test method outcomes provided represent examples of the results observed dunng its
validation study (9). As recommended by OECD GD 342, the selection inclodes, to the
extent poessible, chemicals that (1) cover the full range of in vivo senous eye damage/eye
irritation respenses based on the UN GHS classification system (1.e., Categories 1, 24 2B
or No Category); (1) are based on quality results obtained by the reference in vivo rabbit
eye test (OECD TG 403) (4) (11); (1) cover different physical states; (1v) cover a broad
range of the chemical classes and organic fimctional groups, representative of those used
in the validation study (9); (v) cover the range of in vitre responses based on high quality
Ocular Imitectdon® data (0 to 51 MQS); (vi) produced correct and reproducible predictions
m the VEM; {vi) are commercially available; and (vii) are not associated with prolubitive
acquisition and'or disposal costs. In situations where a listed chemical is wmavailable or
cannot be used for other justified reasons, another chemical fulfilling the critenia described
above, e.gz. from the chemicals used in the validation of the Ocular Imitection™ in vitre
macromolecular test method or listed as a reference chemucal within the Performance
Standards (OECD, 2019) could be used (7){9). Such deviations should however be

? QECD Guidance Document 34 - Guidance Document an the Falidation and Inrernarional dcceptance of New or Updated Test

Meathods for Hazard Assessment (OECD GD 34).

&) OBECT, (2019 )
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Table 1: Recommended chemicals for demonstrating technical proficiency with the Ceular Imitection® in
vitro macromalecular test methed.

VRM
Chemical name CASRN u‘: :;L”S P'::::a' pH & “Qi:::f:: F;DT""' Prediction
(7}
2-methylresorcinol 60853 | Caeporyl | Solid | 58 n: i;:'a Cat 1
4-tert-buarylcatechal 95-18-3 Categary 1 Sold 55 r_-;l :]:f]] Cat. 1
Benzalkonium chioride (5%)| 63449412 | Categoryl | Liguid | &3 fﬂ’ EE:] Cat. 1®
Promethazine hydrochlandes | 53-33-3 Catzgory 1 Solid 43 r_il :]1112;; Cat 1
Ammonium: nitrare £484-522 | Calegory24 | Selid | 48 Han NPCM
E._‘E_?']l-“r'ﬁ“""l bromidel 140727 | Categery24 | Liguid | 47 ” “:L] NPCM®
Methyl acetate 70.30-0 | Caregory 24 | Liquid | 6.8 15 ':'S-é] = NPCM
Sodium benzoate 332-32-1 Catepory 14 Solid B2 ?i—iﬂgﬂ? M
1,5-dibromopentane 11140 | Nocategory | Liquid | 5.7 o Q(D';:g No Cat.
g"'“l pyridiniun DrOmide| 1o 937 | Nocatezory | Liguid | 7.1 "3_;35(._ 'F}D Mo Cat.
Mlyristyl mymstate 3234-85-3 | Mo catezory Saolid 6.3 24'5(311? Ha Cat.
Potassium temaffuoroborate | 14075-33-7 | Wo category Solid 43 GS;: .I:]l ]-_1}=] ! Ho Cat.

Abbreviations: CASRN = Chemical Abstracts Service Registry Number, Cat.: cabegory; n.a.: nat avallable; NPCM: Mo Prediciion Can
be Made; UM GHS = United Nations Globally Harmonized Sysiem of Classfcation and Labelling of Chemicais (1)

A The pH values are rounded to one decimal palnt, and values were ablalned from the orginal sownces as Indicated In (11

" Test chemicals naving Imited data In within- and between- laboratory reproducibiiity but Inclwded as representing relevant
chemistries andior outcome.
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