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A EZorE EFHA &= =Z(No Category)—% TEE7] Al AHEEHAS W, A=
85%(110/130), H1¥F&2 19%(11/57), A3 E&S 12%(9/73)= YEN AT

V. A g

4.1. M =Evj g

SIRC AM|3ZE Eagle’s minimum essential medium (MEM) HJZ][10% 4 Ejo} & *d(fetal
bovine serum, FBS), 2mM L-glutamine, 50 - 100 units/mL %44 A (penicillin) ¥ 50 -
100 ug/mL ZEZErto] X (streptomycin) -r]ol A +F & 37T, 5% CO, Hj 7]
ANA gttt ME= Aol AMEET7] Aol 2~3Ath7 HES sta, s $ 254
2 239A L=2 39, 96 well platec] HF3I VL@4Y wiFY AL 6x10°
cells/well, 59 wj<ke] A% 3x10° cells/well)E 200 yLA EF3}e] 4~59 wjF T A
e FUH=2 vt

NREAS B AREAS AR el 42495 > 5% DMSO7 P

AEAds > TE 2d o' AdYst AlgstH, AldEdS 5% (w/w)s A% F
108 A3 A3 05%, 2 0.05%] =2 FHIFAIFGEZDL 5%} 0.05%% AHE).
Ad=d T GIAEEE, e 2 9= ¥ =2 (neat substance)2 7H53}



o &9 BARQle] AMNE FE=E FASH ARSI FHHETLE 0.01% 2FE
T2 A # o] E(Sodium lauryl sulfate, SLS, CAS No. 67-68-5)7} &8 A XATE At
SotH, Iz AEZAEES Avtsty] As) v Adrnig Al 2T
Egeh o Ageit w2 EH SuiiETS AEo =FAA AHed &t
SIRC MZo] AEE FFS FIA= AE A FZ= 54 A g FA=R

N

blank)s AE7F glE welldl Z4 2 nladFe TIEA g ANANE
Z

(phosphate buffered saline, PBS)S 7}t ozl go = i)

43. N9E4 2 N2E2AY H§
5% EE 005% wEo] APER g9, AYEE, SvluEe 2 FAYEEe
2200 uLA AG F, AedA 5% B wEAAUT. 247 3

Moz 38 WEAYM=9)e AT},

44. AZAZE =3

NFEALS =27 8, AEE 200 uLo PBSZ 23] AlH3t3 200 yuLe] MTT &
H(0.5 mg MTT/mL w Y w2 718t 37°C, 5% CO, vjk7]o A 2A1ZF &<k Hl
I MIT 95 AAZ B+, 004 N fdrb-olaz=23dE 200 ylo F7hshal 2

oA 2F3 FH 60% FF wHtste] MTT EEZvhzk(formazan)S FZ3th 18]a
% 9% 570 nmol N FFEES %—Xéév}.

A &EA 9] ODs;o — Blank ODs7o
ANERNZEE(R) = X 100
Lot 279 ODsro — Blank ODsro
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< YEFENAAFHIS(JSAAE) #5219 3] (Validation Committee of the Japanese Society
for Alternative to Animal Experiments, JSAAE)® % UB ZFEhAA P S A E (Japanese
Center for the Validation of Alternative Methods: JaCVAM)®7} 83 % HZAFo A%
o} NICEATM/ICCVAMO A o] Aol gk ASdT Bi B wid HE EAX4F A=
HAE7} F 7 (peer review)E 3 i),

O

6. A% ¢ £4& fEshs S EA(EA 2 EFE) (UN GHS Category 1)V AT 25,
2 AEHES 1257 SSEH(EA 2 EFE 2l H83 4 A waEd E7E o8&
AW A AE S vwgs o, 2 AdHe] e=e 83%(104/125), &2 1%(1/86),
P ee 51%(20/39% Yegn?. B AR fgdee dA WM 18 FaIA
etk sfusld 5% FZelA AEAE

< 70%S FE3 0.05% FEAA AEZYEE >

g Al Aise FA 7heX(weight of
A5 ASE o2 AL A E=
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Azol] mEd E7E ol&% AW dFHAFAHTL Huds W, B AFH
85%(110/130), 91242 12%(9/73), S &L 19%(11/57) = b‘rE} E} L3 3y B4
AMEGA olele] A EHE A7 AENA AqT B, H3
2%(1/54), 1% 19%(9/48)2 48", webr k= A
HS No Category)= 21"83}7] #a £ AJdHS AHEE 49, &

oL
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AN
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S
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S

3

nqi

%= Ad=2(UN A A
9L i) F7Igel 6kPa o]l I FEA = B i) AWEGA 2 AWULGAZT
o]FojF EFE o] A FHFEHEAG EFE) diFd A54Eol Eu= FHolth
ol g st AEL B AP 24 W9 (applicability domain)oll A A< EtH?

8. & AIEHS T3 AAE HolE AEE 6837 7oA AT FEL o 4071A
EFE dig AA ASE EFsH, UN GHS ZFAAC wa} EFEA g EFES
A8E A9, AW Draize HHIASTAIER ¥udS o, JF== 88%(35/40), AFEES
50%(5/10), 1e4&E 0%(0/300= Yehdol?. webd B APy AP goown
A= e AT ¢t £Fo7 BEREFA & EFE(UN GHS No Category)S 213t
A8 7 UAAT, AWBGAROZ FAHE 1A EFE ol 1A EFENE ALY F
gith. =3, S719%°] 6 kPa °]d?l E2& F#3 Ed=2 HaGrtEA d=F Fo 1A
B7relolof st AlelE = Adsfor itk

9. E A¥HL QAF[UN GHS Category 2, A= (UN GHS Category 2A), EE o3}
AA=(UN GHS Category 2B)] ANEB=4d= éltﬂ;}b b AHeE F 8l T ’}j‘fﬁ bl

e A Qb oz EREHA v AE=H(UN GHS No Category)ol ?}X}:},(UN GHS
Category 2), FAF=(UN GHS Category 2A), = 93t QFX}=(UN GHS Category 2B)S. 2
e 7HE 7] Folth?. olgjd EHoz & HHF APHL o8 F71 APl

2o ste

APAPF T ool Holx 5% B SaAsA TUs des)E *1@%3‘ |
ARAT, ojed Gujel 58 FL SHHA FAG T3 FHHA @ AFEDE
AP @k B AFHL DA =F0)7] wjEd udd 2 Abgo] sbsEte, 9e
37HA ol F sk ol geld EdE & ATk wegd AFRA(: Ak AL gReF
EE AEF)O] ol vIAE FEH4E dZFde u Hgsa?

glol A “AlFEA(test chemical)”> Al EH= EZDS v, & 4]

1) 20139 68, Bl AR AFT W AFRA olehs SolE A L ARR AW shol=eel
Asd @ o duEA Asarlz
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m. Aad=

11. & A3 AESA 718 A& AlFRolH, 96-well polycarbonate wFo]IAZ Z#] o] Eof A
wjk® SIRC A% ©Z(confluent monolayer)ol|x] FH AT, A FEA] 587 == F,
AZZAHS MTIT assays o] &3to] SIRC A Eo Az HEEE AFFow =HFAgY,
Had AEAEES S EHOE ojojd A FAES oSste H AMSHEH

12. E71Y w0 FAHE &9 80%= &AM 4F ¢to]l A9dS 3 wiEsH= whd
Ao ol BodHE &9 80% o] 1EoA 28 ¢to] wiEdEdn RuHgigd B
AFHE o] =F AR ZARE A& s AAHJY. 2 AdHe AFEEEd 58t
=2F F SIRC Alxe &4 ®AE H7bsh7l A3 #H7FdS(end point) o2 AEFAS
o]t

13 B AR Jlol=ecleln AWe STE AQES AHow AEs] He 49U ®
199 Auste 11749 B4 ggor APL FAste] AR BRFoEH 71eH
3 % W P YAFAB(TG 405) Ahs}

. E2 3 A UN GHS
23 CASRN s At = m
3 53t A4 A | UN GHS Ca? R ne
Benzalkonium A7)
chloride 8001-54-5 | Onium compound A A Category 1 Aol Category 1
(10%, aqueous)
Triton X-100 _ A
(100%) 9002-93-1 Ether A A Category 1 N Category 1
Heterocyclic compound; ]
Acid Red 92 18472-87-2 | Bromine compound; | LA Category 1 Aeg Category 1
Chlorine compound
Sodium Alkali; Inorganic 3 3 23]
1310-73-2 al 1 1
hydroxide 310-73 chemical A Category Aol Category
Lactone; Heterocyclic . A
Butyrolactone 96-48-0 compoun dCy A A Category 2A N o &=t

_14_



) Categor IRCI=y
1-Octanol | 111-87-5 Alcohol o ) A ;5B4y oo | AFEN
Alcohol; ] Category A
Cycl tanol 96-41-3 o =57
yclopentano Hydrocarbon, cyclic AA 2A/B A A A527
2-Ethoxyethyl 111-15-9 Alcohol; Ether A A No Categor A No
acetate ’ - e A I Category
Hyd bon, v 2 N
Dodecane 112-40-3 ydrocarbon A A No Category 1= ©
acyclic 2 Category
Methyl isobutyl _ IRCI= No
108-10-1 Ket o % No Cat
ketone etone nhl © Aoy °d Category
N o A
nn leethylgua 598-65.9 Amidine; Sulfur 24 No Category ﬂﬂ/\ No
nidine sulfate compound 2194 | Category

oFo]: CAS RN = Chemical Abstracts Service Registry Number

' 71F NICEATM &M e AHE o] gate] astd {7} o] Folzion, ojgg e 183 + fe
7Z%-ol = National Library of Medicine’s Medical Subject Headings (MeSH®)(ChemIDplus® [National Library
of Medicine2 %3|| http://chem.sisnlmo| A ©]-&7}5)2} NICEATM7} BHe 224 S o] &3 th

E7E o83 AW ﬂ@uLx}JA]ﬁ(OECD TG 405) Z39} UN GHS EFA Ao A,

Cat19] #fF+ 100% FAFSPHEF(OECD TG 4359 i 124 7h54do] Qe sdE E18 =42 A H)9

5 22 7bs4d3 UN GHS Category 19] 71&d A g,

2A EE 2BES EFE o] F FHAEE 7E37] 9% UN GHSS £/ 71E9 dide] 7|vte g 3hod
249 5 A3 74 A evtE] FE T 20 & evie] T 4vkEll 49FE UEhlYE Category 2A%
EREth 28 AW A5 AE= F 2 PSS £3eiv, 2 AFrin 3riele] FEo] o] &H A A WA
Aol 3utE]l 8 F 2vbelzh 79 Aol G UE Category 2A% BFHJAT. whd F owla) Ao
3uie] B8 EFoM ZE FuHo] 79 oo “0” L= 3E o] Category 2BE H7FH AT

2A E= 2BERO R °] F ZiH S ?tﬂ%}ﬂ A% UN GHS® &7 7159 sl 7wte=z &
249 5 A3 7d Al vty T8 F 10t &2 3vie] F o2vkevh SA49%ES UEhid Category 2AE
Rt ZE AW AELe 3uiee] TS ifz}%ﬂ} g ntE]o] FECAM Ze g A9 SIS Alelsta
BE Foe] 79 ool 05 o SEHUT 7Y7A 4A3] I EHA G2 & vt FEL (7Y Akel) 24
FASIE 14, 2% Y A57E 13019, 149 Zoll #13F] IBH AT,

14. £ A@HES F3T 49 E7 A9 AEFQ SIRCE o] &8foF . SIRC AHEFE
American Type Culture Collection CCL60# o] HFH AX 23olX =5 Add

15. SIRC AEZ 10% Z Elo} EH(FBS), 2 mM L-glutamine, 50 -100 units/mL A&
(penicillin) ¥ 50 - 100 ug/mL Z=EFEwn}o]4l(streptomycin)S 7} Eagle’s minimum essential
medium (MEM) #ix]ol] &F38}] 37C, 5% CO, wiF71olA viksicth wief SekszolM AlE=
A 238 o]HE AFEARe} F 33 trypsin-ethylenediaminetetraacetic acid &2 *2]3}4]

_15_
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]
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7F AAA]

-
X

Al

U AdEdS d2EdY H&

, 5% DMSO(CAS#67-68-5)7} 348 Aedd57t T s

o AldEZe] Ay sy 5% DMSOZL gid A

Fol A 5%
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OECD/OCDE 491

Adopted:
28 July 2015

OECD GUIDELINE FOR THE TESTING OF CHEMICALS

Short Time Exposure In Firro Test Method for Identifving i) Chemicals Inducing Serious
Eve Damage and ii) Chemicals Not Requiring Classification for Eve Irritation or Serious

Eve Damage
INTRODUCTION
1. The Short Time Exposure (STE) test method is an in vifro method that can be used under certain

circumstances and with specific limitations for hazard classification and labeling of chemicals (substances
and nuxtures) that induce serious eye damage as well as those that do not require classification for either
serious eye damage or eye irritation, as defined by the United Nations (UN) Globally Harmomzed System
of Classification and Labeling of Chenncals (GHS) (1).

2 For many years, the eye hazard potential of chemicals has been evaluated primarily using an in
vive rabbit eye test (TG 405). It 1s generally accepted that, in the foreseeable future, no single in vifro
alternative test will be able to fully replace the in vivo rabbit eye test to predict across the full range of
serious eye damage/eye irritation responses for different chemical classes. However, strategic
combmations of alternative test methods used m a (tiered) testing strategy may well be able to fully replace
the rabbit eye test (2). The top-down approach is designed for the testing of chemucals that can be
expected, based on existing information, to have a high irritancy potential or induce serious eye damage.
Conversely, the bottom-up approach 1s designed for the testing of chemuicals that can be expected, based on
existing mformation, not to cause sufficient eye irritation to require a classification. While the STE test
method 1s not considered to be a complete replacement for the in vive rabbit eye test, 1t 1s swtable for use
as part of a tiered testing strategy for regulatory classification and labeling, such as the top-down/bottom-
up approach, to identify without further testing (i) chemicals inducing serious eye damage (UN GHS
Category 1) and (11) chenucals (excluding highly wolatile substances and all solid chenucals other than
surfactants) that do not require classification for eye iurmtation or serious eye damage (UN GHS No
Category) (1) (2). However, a chemical that is neither predicted to cause serious eye damage (UN GHS
Category 1) nor UN GHS No Category (does not induce erther serious eye damage or eye uritation) by the
STE test method would require additional testing to establish a definitive classification. Furthermore, the
appropriate regulatory authorities should be consulted before using the STE in a bottom-up approach under
classification schemes other than the UN GHS.

3. The purpose of this test guideline (TG) 1s to describe the procedures used to evaluate the eye
hazard potential of a test chemical based on its ability to induce cytotoxicity in the Short Time Exposure
Test method. The cytotoxic effect of chemicals on corneal epithelial cells is an important mode of action
(MOA) leading to corneal epithelium damage and eye wrmitation. Cell viability in the STE test method 1s
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assessed by the quantitative measurement, after extraction from cells, of blue formazan salt produced by
the living cells by enzymatic conversion of the wital dye MTT (3-(4,5-Dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide), also known as Thiazolyl Blue Tetrazolium Bromide (3). The obtained cell
viability 1s compared to the solvent control (relative viability) and used fo estimate the potential eye hazard
of the test chemical A test chemical is classified as UN GHS Category 1 when both the 5% and 0.05%
concentrations result in a cell viability smaller than or equal to (<) 70%. Conversely, a chemical 1s
predicted as UN GHS No Category when both 5% and 0.05% concentrations result in a cell viabilify
higher than (=) 70%.

4. The term “test chemical™ 1s used m this Test Guideline to refer to what 15 tested and 15 not related
to the applicability of the STE test method to the testing of substances and/or mixtures. Definitions are
provided in Annex L.

INITIAL CONSIDERATIONS AND LIMITATIONS

5. This Test Guideline 1s based on a protocol developed by Kao Corporation (4), which was the
subject of two different validation studies: one by the Validation Conunittee of the Japanese Society for
Alternative to Anumal Experiments (JSAAFE) (5) and another by the Japanese Center for the Validation of
Alternative Methods (JaCVAM) (6). A peer review was conducted by NICEATM/ICCVAM based on the
validation study reports and background review documents on the test method (7).

6. When used to identify chemicals (substances and muxtures) inducing serious eye damage (UN
GHS Category 1 (1), data obtained with the STE test method on 125 chemicals (including both substances
and mixtures), showed an overall accuracy of 83% (104/125), a false positive rate of 1% (1/86), and a false
negative rate of 51% (20/39) as compared to the in vivo rabbit eye test (7). The false negative rate obtained
is not critical in the present context, since all test chemicals that induce a cell viability of < 70% at a 5%
concentration and > 70% at 0.05% concenfration would be subsequently tested with other adequately
validated in vitro test methods or, as a last option, in the in vivo rabbit eye test, depending on regulatory
requirements and in accordance with the sequential testing strategy and weight-of-evidence approaches
currently recommended (1) (8). Mainly mono-constituent substances were tested. although a limited
amount of data also exist on the testing of mixtures. The test method is nevertheless technically applicable
to the testing of multi-constituent substances and mixtures. However, before use of this Test Guideline on a
mixture for generating data for an intended regulatory purpose, it should be considered whether, and if so
why, it may provide adequate results for that purpose. Such considerations are not needed when there 1s a
regulatory requirement for festing of the nuxture. The STE test method showed no other specific
shortcomings when used to identify test chemicals as UN GHS Category 1. Investigators could consider
using this test method on test chenucals, whereby cell viability < 70% at both 5% and 0.05% concentration
should be accepted as indicative of a response inducing serious eye damage that should be classified as UN
GHS Category 1 without further testing.

7. When used to 1dentify chemicals (substances and mixtures) not requiring classification for eye
irritation and serious eye damage (1.e. UN GHS No Category), data obtained with the STE test method on
130 chemicals (including both substances and muxtures), showed an overall accuracy of 85% (110/130), a
false negative rate of 12% (9/73), and a false positive rate of 19% (11/57) as compared to the in vivo rabbit
eye test (7). If highly volatile substances and solid substances other than surfactants are excluded from the
dataset, the overall accuracy improves to 90% (92/102), the false negative rate to 2% (1/54), and the false
posttive to 19% (9/48) (7). As a consequence, the potential shortcomings of the STE test method when
used to identify test chemicals not requiring classification for eye uritation and serious eye damage (UN
GHS No Category) are a high false negative rate for 1) highly volatile substances with a vapor pressure
over 6 kPa and 11) Solid chemicals (substances and mixtures) other than surfactants and mixtures composed
only of surfactants. Such chemicals are excluded from the applicability domain of the STE fest method (7).
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8. In addition to the chemucals mentioned in paragraphs 6 and 7, the STE test method generated
dataset also contains m-house data on 40 muxtures, which when compared to the i vivo Draize eye test,
showed an accuracy of 88% (35/40), a false posttive rate of 50% (5/10), and a false negative rate of 0%
(0/30) for predicting muxtures that do not require classification under the UN GHS classification
system (9). The STE test method can therefore be applied to identify mixtures as UN GHS No Category in
a bottom-up approach with the exception of solid mixtures other than those composed only of surfactants
as an extension of its limitation to solid substances. Furthermore, mixtures containing substances with
vapour pressure higher than 6kPa should be evaluated with care to avoid potential under-predictions, and
should be justified on a case-by-case basis.

9 The STE test method cannot be used for the identification of test chemicals as UN GHS Category
2, Category 2A (eye writation) or UN GHS Category 2B (muld eye irritation), due fo the considerable
number of UN GHS Category 1 chemicals under-predicted as UN GHS Category 2, 2A, or 2B and UN
GHS No Category chemicals over-predicted as UN GHS Category 2. 2A, or 2B (7). For this purpose,
further testing with another suitable method may be required.

10. The STE test method is suitable for test chemucals that are dissolved or uniformly suspended for
at least 5 nunutes in physiological saline, 5% dimethyl sulfoxide (DMSO) in saline, or nuneral oil. The
STE test method is not suitable for test chemicals that are insoluble or cannot be uniformly suspended for
af least 5 minutes in physiological saline, 5% DMSO in saline, or nuneral oil. The use of mineral oil in the
STE test method is possible because of the short-time exposure. Therefore, the STE test method is suitable
for predicting the eye hazard potential of water-msoluble test chemicals (e.g., long-chain fatty alcohols or
ketones) provided that they are miscible in at least one of the three above proposed solvents (4).

11. The term "test chemical” is used in this Test Guideline to refer to what is being tested'" and is not
related to the applicability of the STE test method to the testing of substances and/or mixtures.

PRINCIPLE OF THE TEST

EL The STE test method is a cytotoxicity-based in vifro assay that is performed on a confluent
monolayer of Statens Seruminstitut Rabbit Comnea (SIRC) cells. cultured on a 96-well polycarbonate
microplate (4). After five-minute exposure to a test chemical, the cytotoxicity is quantitatively measured as
the relative viability of SIRC cells using the MTT assay (4). Decreased cell viability is used to predict
potential adverse effects leading to ocular damage.

12. It has been reported that 80% of a solution dropped mto the eye of a rabbit 1s excreted through
the conjunctival sac within three fo four minutes, while greater than 80% of a solution dropped into the
human eye is excreted within one to two minutes (10). The STE test method attempts to approximate these
exposure tunes and makes use of cytotoxicity as an endpoint to assess the extent of damage to SIRC cells
following a five-minute exposure to the test chemical

DEMONSTRATION OF PROFICIENCY

13. Prior to routine use of the STE test method described in this test guideline, laboratories should
demonstrate technical proficiency by correctly classifying the eleven substances recommended 1n Table 1.
These substances were selected to represent the full range of responses for serious eye damage or eye
irritation based on results of in vive rabbit eye tests (TG 405) and the UN GHS classification system (1).
Other selection criteria included that the substances should be commercially available, that high-quality in
vivo reference data should be available, and that high-quality in virro data from the STE test method should

! In June 2013, the Joint Meeting agreed that where possible, a more consistent use of the term “test chemical” deseribing what is being tested
should now be apphied in new and updated Test Guidelines.
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be available (3). In situations where a listed substance is unavailable or where justifiable, another substance
for which adequate in vivo and in vifro reference data are available could be used provided that the same
criteria as described here are used.
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Table 1: List of Proficiency Substances

Elysic In Vive UN Solvent in FEE LS G
= 2 1 /I
Substance CASRN | Chemical class al GHS Cat. STE test Cat.
state
Benzalkonium 3001
chloride Onium compound | Liquid Category 1 Saline Category 1
54-5 =
(10%, aqueous)
Triton X-100 9002- i ;s
Ethy ) f g ;
(100%) 93.1 ther Liquid Category 1 Saline Category 1
Heterocyclic
; 18472- : i ; ;
Acid Red 92 37 Ezﬁzm giﬂoﬁ Solid Category 1 Saline Category 1
compound
Sodium 1310- Alkali; Inorganic : 3 i J
peoide 739 P Solid Category 1 Saline Category 1
Lactunc, i : No prediction
Butyrolactone 96-48-0 Heterocyclic Liquid | Category 2A Saline b d
compound can be made
111-87- B 4 Mineral No prediction
8 ; ] rOAS :
1-Octanol 5 Alcohol Liqud | Category 2A/B 0il an e made
. Alcohol; o . ; No prediction
Cyclopentanol 96-41-3 Eidrotahen, Sl Liquid | Category 2A/B Saline B i
2 7 r ~15- 5 & -
i - w Alcohol; Ether Liqud | No Category Saline No Category
acetate 9 s :
Dodecane 1123_4 % H}rgiiiﬁ?on‘ Liquid | No Category Oiral No Category
Methyl isobutyl | 108-10- o i Mineral .
b ] Ketone Liquid | No Category oil No Category
g 598-65- | Amidine; Sulf
Dimethylguanid 5 mﬂl’;'m;:i 5 Solid No Category Saline No Category
ine sulfate

Abbreviations: CAS RN = Chemical Abstracts Service Registry Number

!Chemical classes were assigned using information obtained from previous NICEATM publications and if not
available, using the National Library of Medicine’s Medical Subject Headings (MeSH”) (via ChemIDplus® [National
Library of Medicine]. available at hitp://chem sis nlm nih gov/chemidplus/) and structure determunations made by
NICEATM.

Based on results from the in vivo tabbit eve test (OECD TG 405) and using the UN GHS (1).

Classification as Cat1 is based on skin corrosive potential of 100% sedium hydroxide (listed as a proficiency
chemical with skin corrosive potential in OECD TG 435) and the criterion for UN GHS category 1 (1).

*Classification as 2A or 2B depends on the interpretation of the UN GHS criterion for distinguishing between these
two categories, 1.e.. 2 out of 6 vs 4 out of 6 ammals with effects at day 7 necessary to generate a Category 2A
classification. The in vivo dataset included 2 studies with 3 animals each. In one study two out of three amimals
showed effects at day 7 warranting a Cat. 2A classification (11). whereas in the second study all endpoints 1n all three
animals recovered to a score of zero by day 7 warranting a Cat. 2B classification (12).

*Classification as 2A or 2B depends on the interpretation of the UN GHS criterion for distinguishing between these
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two categories, 1e.. 1 out of 3 vs 2 out of 3 amimals with effects at day 7 necessary to generate a Category 2A
classification. The in vive study included 3 animals. All endpomts apart from corneal opacity and conjunctivae
redness m one amimal recovered to a score of zero by day 7 or earlier. The one animal that did not fully recover by
day 7 had a comneal opacity score of 1 and a conjunctivae redness of 1 (at day 7) that fully recovered at day 14 (11).

PROCEDURE
Preparation of the Cellular Monolayer

14 The rabbit cornea cell line, SIRC should be used for performing the STE test method. It 1s
recommended that SIRC cells are obtained from a well-qualified cell bank, such as American Type Culture
Collection CCL60.

15. SIRC cells are cultured at 37°C under 5% CO, and humidified atmosphere in a culture flask
containing a culture medium comprising Eagle's minimum essential mediom (MEM) supplemented with
10% fetal bovine serum (FBS), 2 mM L-glutarmne, 50-100 units/mL penicillin and 50-100 pg/mL
streptomycin. Cells that have become confluent in the culture flask should be separated using trypsin-
ethylenediaminetetraacetic acid solution. with or without the use of a cell scraper. Cells are propagated
(e.g. 2 to 3 passages) in a culture flask before being employed for routine testing, and should undergo no
more than 25 passages from thawing.

16. Cells ready to be used for the STE test are then prepared at the appropriate density and seeded
into 96-well plates. The recommended cell seeding density is 6.0 x 10° cells per well when cells are used
four days after seeding, or 3.0 x 10° cells per well when cells are used five days after seeding, at a culture
volume of 200 pL. Cells used for the STE test that are seeded in a culture medium at the appropriate
density will reach a confluence of more than 80% at the time of testing, i.e., four or five days after seeding.

Application of the Test Chemicals and Conitrol Substances

17. The first choice of solvent for dissolving or suspending test chemucals is physiological saline. If
the test chemical demonstrates low solubility or cannot be dissolved or suspended uniformly for at least
five minutes in saline, 5% DMSO (CAS#67-68-5) in saline 1s used as a second choice solvent. For test
chemicals that cannot be dissolved or suspended uniformly for at least five minutes in either saline or 5%
DMSO in saline, mineral oil (CAS#8042-47-5) 1s used as a third choice solvent.

18. Test chemicals are dissolved or suspended uniformly in the selected solvent at 5% (w/w)
concentration and further diluted by serial 10-fold dilution to 0.5% and 0.05% concentration. Each test
chenmucal is to be tested at both 5% and 0.05% concentrations. Cells cultured in the 96-well plate are
exposed to 200 pL/well of either a 5% or a 0.05% concentration of the test chenmucal solution (or
suspension), for five minutes at room temperature. Test chenucals (mono-constituent substances or multi-
constituent substances or mixtures) are considered as neat substances and diluted or suspended according
to the method, regardless of their purity.

19. The culture medium described in paragraph 15 is used as a medium control in each plate of each
repetition. Furthermore, cells are fo be exposed also to solvent control samples in each plate of each
repetition. The solvents listed i paragraph 17 have been confirmed to have no adverse effects on the
viability of SIRC cells.

20. In the STE test method, 0.01% Sodium lauryl sulfate (SLS) in saline is to be used as a positive

control in each plate of each repetition. In order to calculate cell viability of the positive control, each plate
of each repetition has to also include a saline solvent control.
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21. A blank is necessary to determine compensation for optical density and should be performed
on wells containing only phosphate buffered saline, but no caleium and magnesium (PBS-) or cells.

22, Each sample (test chemucal at 5% and 0.05%, medium control, solvent control, and positive
control) should be tested in triplicate in each repetition by exposing the cells to 200 pL of the appropriate
test or control chemical for five minutes at room temperature.

23 Benchmark substances are useful for evaluating the ocular wrritancy potential of unknown
chemicals of a specific chemical or product class, or for evaluating the relative irritancy potential of an
ocular irritant within a specific range of irritant responses.

Cell Viability Measurement

24 After exposure, cells are washed twice with 200 pL of PBS and 200 pL of MTT solution (0.5 mg
MTT/mL of culture medium) 15 added. After a two-hour reaction time in an incubator (37°C, 5% CO-), the
MTT solution is decanted, MTT formazan is extracted by adding 200 pL. of 0.04 N hydrochloric acid-
1sopropanel for 60 minutes in the dark at room temperature, and the absorbance of the MTT formazan
solution 1s measured at 570 nm with a plate reader. Interference of test chemicals with the MTT assay (by
colorants or direct MTT reducers) only occurs 1if significant amount of test chenucal 15 retained in the fest
system following rinsing after exposure which is the case for 3D Reconstructed human cornea or
Reconstructed human epidernus tissues but 1s not relevant for the 2D cell cultures used for the STE test
method.

Inrerpreration of Results and Prediction Model

25. The optical density (OD) values obtained for each test chemical are then used to calculate cell
viability relative to the solvent conitrol, which is set at 100%. The relative cell viability 1s expressed as a
percentage and obtained by dividing the OD of test chemucal by the OD of the solvent control after
subtracting the OD of blank from both values.

s (ODs7 of test chemuical) — (ODsq, of blank)
+ 0, — .
Cell-vrabelity (%) (ODs7p of solvent control) — (ODsyo of blank) >0

Simularly, the relative cell viability of each solvent control is expressed as a percentage and obtained by
dividing the OD of each selvent control by the OD of the medium control after subtracting the OD of blank
from both values.

26. Three independent repetitions, each containing three replicate wells (ie., n=9), should be
performed. The arithmetic mean of the three wells for each test chemical and solvent control in each
independent repetition is used to calculate the arithmetic mean of relative cell viability. The final
arithimetic mean of the cell viability is calculated from the three independent repetitions.

27. The cell viability cut-off values for identifying test chemicals inducing serious eye damage (UN

GHS Category 1) and test chemicals not requiring classification for eye uritation or serious eye damage
(UN GHS No Category) are given hereafter.
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Table 2: Prediction model of the STE test method

Cell viability UN GHS o
Classification ARy
At 5% At 0.05% ;
Substances and nuxtures, with the exception of:
1) highly volatile substances with a vapor
1
. " N, , ) ) pressure over 6 kPa" and
=i = HoCaiopoey 11) Solid chemicals (substances and mixtures)
other than surfactants and mixtures composed
only of surfactants
<70% wppag | Dopkhencmbe | i
made
=70% < 70% Category 1 Substances and mixtures >

! Mixtures containing substances with vapour pressure higher than 6kPa should be evaluated with care to aveid
otential under-predictions, and should be justified on a case-by-case basis.

~ Based on results obtained mainly with mono-constituent substances. although a limited amount of data also exist on

the testing of mixtures. The test method 1s nevertheless technically applicable to the testing of multi-constituent

substances and mixtures. Before use of this Test Guideline on a mixture for generating data for an intended regulatory

purpose. 1t should be considered whether, and if so why, it may provide adequate results for that purpose. Such

considerations are not needed, when there is a regulatory requirement for testing of the mixture.

Acceprance Criteria

28.

a)

b)

c)

d)

Test results are judged to be acceptable when the following criteria are all satisfied:

Optical density of the medium control (exposed to culture medium) should be 0.3 or higher after
subtraction of blank optical density.

Wiability of the solvent control should be 80% or higher relative to the medium control. If multiple
solvent controls are used in each repetition, each of those controls should show cell viability
greater than 80% to qualify the test chemicals tested with those solvents.

The cell viability obtamed with the positive control (0.01% SLS) should be wiflun two standard
deviations of the historical mean. The upper and lower acceptance boundaries for the positive
control should be frequently updated 1.e.. every three months, or each time an acceptable test is
conducted in laboratories where tests are conducted infrequently (i.e., less than once a month).
Where a laboratory does not complete a sufficient number of experiments to establish a
statistically robust positive control distribution, it is acceptable that the upper and lower acceptance
boundaries established by the method developer are used, ie., between 21.1% and 62.3%
according to its laboratory historical data, while an internal distribution is built during the first
routine tests.

Standard deviation of the final cell viability derived from three independent repetitions should be
less than 15% for both 5% and 0.05% concentrations of the fest chemical.
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If one or several of these criteria 1s not met, the results should be discarded and another three independent
repetitions should be conducted.

DATA AND REPORTING
Data

29. Data for each mdividual well (e.g., cell viability values) of each repetition as well as overall
mean_ SD, and classification are to be reported.

Test Report
30. The test report should include the followmg information:
Test Chemical and Conirol Substances

- Mono-constituent substance : chenucal identification, such as TUPAC or CAS name(s), CAS registry
number(s), SMILES or InChI code, structural formula, and/or other identifiers;

- Multi-constifuent substance, UVCB and nmuxture: Characterization as far as possible by eg..
chemical identity (see above), purity, quantitative occwrence and relevant physicochemical

properties (see above) of the constituents, to the extent available;

- Physical state, volatility. pH, LogP, molecular weight, chemical class, and additional relevant
physicochemical properties relevant to the conduct of the study. to the extent available;

- Purity, chemical identity of impurities as appropriate and practically feasible, etc;
- Treatment prior to testing, if applicable (e g, warming, grinding);
- Storage conditions and stability to the extent available.
Test Method Conditions and Procedires
- Name and address of the sponsor. test facility and study director;
- Description of the test method vsed;
- Cell line used. its source, passage number and confluence of cells used for testing:
- Details of test procedure used;
- Number of repetitions and replicates used;
- Test chemical concentrations used (if different than the ones recommended);
- Justification for choice of solvent for each test chemical;
- Duration of exposure to the test chemucal (if different than the one recommended);

- Description of any modifications of the test procedure;
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- Description of evaluation and decision criteria used;
- Reference to historical positive control mean and Standard Deviation (SD):

- Demonstration of proficiency of the laboratory in performing the test method (e.g. by testing of
proficiency substances) or demonstration of reproducible performance of the test method over time.

Resulrs
- For each test chemical and control substance, and each tested concenfration, tabulation should be
given for the individual OD values per replicate well, the arithmetic mean OD wvalues for each
independent repetition, the % cell viability for each independent repetition, and the final arithmetic
mean % cell viability and SD over the three repetitions;

- Results for the medium, solvent and positive control demonstrating suitable study acceptance
criteria;

- Description of other effects observed;
- The overall derived classification with reference to the prediction model/decision criteria used.
Discussion of the Resulls

Conclusions
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DEFINITIONS

Accuracy: The closeness of agreement between test method results and accepted reference values It is a
measure of test method performance and one aspect of relevance. The term is often used interchangeably
with concordance to mean the proportion of correct outcomes of a test method (13).

Benchmark substance: A substance used as a standard for comparison to a test chemucal. A benchmark
substance should have the following properties; (1) a consistent and reliable source(s); (i) structural and
functional sinularity to the class of substances bemg tested; (11) known physical/chemical characteristies;
(1v) supporting data on known effects, and (v) known potency in the range of the desired response.

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

Chemical: means a substance or muxture.

Eye irritation: Production of change in the eye following the application of a 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 (1)

False negative rate: The proportion of all positive chemicals falsely identified by a test method as
negative. It 15 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 1s one indicator of test method performance.

Hazard: Inherent property of an agent or situation having the potential to cause adverse effects when an
organism, system or (sub) population is exposed to that agent.

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

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

Mono-constituent substance: A substance, defined by ifs quantitative composition, in which one mam
constituent is present to at least 80% (w/w).

MTT: 3-(4,5-Dimethyltinazol-2-yl)-2 5-diphenyltetrazolinm bromide; Thiazolyl blue tetrazolium bronude.

Multi-constituent substance: A substance, defined by 1its quanfitative composition. in which more than
one main constituent 1s present in a concentration = 10% (w/w) and < 80% (w/w). A multi-constituent
substance is the result of a manufacturing process. The difference between mixture and multi-constituent
substance is that a mixture is obtained by blending of two or more substances without chemical reaction. A
nmulti-constifuent substance 1s the result of a chemical reaction.
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OD: Optical Density.

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

Relevance: Description of relationship of the test to the effect of interest and whether 1t 1s meaningful and
useful for a particular purpose. It is the extent to which the test correctly measures or predicts the
biological effect of interest. Relevance incorporates consideration of the accuracy (concordance) of a test

method (10).

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 is assessed by calculating intra- and
inter-laboratory reproducibility and intra-laboratory repeatability (13).

Sensitivity: The proportion of all positive/active chemicals that are correctly classified by the test. Tt is a
measure of accuracy for a test method that produces categorical results. and is an important consideration
n assessing the relevance of a test method (10).

Serious eye damage: Production of tissue damage in the eye, or serious physical decay of vision,
following application of a test chemical to the anterior surface of the eye, which is not fully reversible
within 21 days of application. Interchangeable with “irreversible 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 control samples to establish the
baseline response for the samples treated with the test chemucal dissolved in the same solvent or vehicle.
When tested with a concurrent medium control, this sample also demonstrates whether the solvent or
vehicle interacts with the test system.

Specificity: The proportion of all negative/inactive chemicals that are correctly classified by the test. Itis a
measure of accuracy for a test method that produces categorical results and 1s an important consideration in
assessing the relevance of a test method (13).

Substance: Chemical elements and their compounds in the natural state or obtamed by any production
process, mducing 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 it composition (1).

Surfactant: Also called surface-active agent, this is a chemical such as a detergent, that can reduce the
surface tension of a liquid and thus allow it to foam or penetrate solids; it is also known as a wetting agent.

Test chemical: The term "test chemical” is used to refer to what is being tested.

Tiered testing strategy: A stepwise testing strategy where all existing information on a test chemical 13
reviewed, i a specified order, using a weight of evidence process at each tier to deternune if sufficient
information is available for a hazard classification decision, prior to progression to the next tier. If the
irritancy potential of a test chemical can be assigned based on the existing information. no additional
testing 1s required. If the irritancy potential of a test chemical cannot be assigned based on the existing
information, a step-wise sequenfial animal testing procedure is performed unfil an unequivocal
classification can be made.
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Top-Down Approach: step-wise approach used for a test chemical suspected of causing serious eye
damage, which starts with the determination of chemicals mducing serious eye damage (positive outcome)
from other chemicals (negative outcome).

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

(1).
UN GHS Category 1: See “Serious eye damage™.
UN GHS Category 2: See “Eye irrifation”.

UN GHS No Category: Chemicals that are not classified as UN GHS Category 1 or 2 (2A or 2B).

UVCB: substances of unknown or variable composition, complex reaction products or biological
materials.
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