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JaCVAM statement on the
Short Time Exposure In Vitro Test Method for assessing ocular irritation

At a meeting held on 3 March 2016 at the National Institute of Health Sciences (NIHS) in
Tokyo, Japan, the Japanese Center for the Validation of Alternative Methods (JaCVAM)
Regulatory Acceptance Board unanimously endorsed the following statement:

Proposal: The Short Time Exposure (STE) In Vitro Test Method is a suitable means for
assessing ocular irritation potency in a regulatory context as part of either a top-
down approach to screening test chemicals that potentially induce serious eye
damage (Category 1) or a bottom-up approach to screening test chemicals that
potentially induce neither eye irritation nor serious eye damage and therefore do
not require classification (No Category) under the United Nations Globally
Harmonized System of Classification and Labeling of Chemicals (GHS).

This statement was prepared following a review of a validation report prepared by the
Japanese Society for Alternatives to Animal Experiments (JSAAE) and JaCVAM, a peer
review report prepared by the Interagency Coordinating Committee on the Validation of
Alternative Methods (ICCVAM) and the National Toxicology Program (NTP) Interagency
Center for the Evaluation of Alternative Toxicological Methods (NICEATM), and
Organisation for Economic Co-operation and Development (OECD) Test Guideline (TG)
491 “Short Time Exposure In Vitro Test Method for Identifying i) Chemicals Inducing
Serious Eye Damage and ii) Chemicals Not Requiring Classification for Eye Irritation or
Serious Eye Damage,” as well as other materials prepared by the Ocular Irritation Testing
JaCVAM Editorial Committee to acknowledge that the results of a review and study by the
JaCVAM Regulatory Acceptance Board have confirmed the usefulness of this assay.

Based on the above, we propose the Short Time Exposure In Vitro Test Method as a useful
means for assessing ocular irritation potency during safety assessments by regulatory

agencies.

ol ' " s a - wl . . L | 1 -
Yasuo Ohno a Akiyoshi Nishikawa
Chairperson Chairperson
JaCVAM Regulatory Acceptance Board JaCVAM Steering Committee

10 March 2016



The JaCVAM Regulatory Acceptance Board was established by the JaCVAM Steering
Committee, and is composed of nominees from the industry and academia.

This statement was endorsed by the following members of the JaCVAM Regulatory
Acceptance Board:

Mr. Yasuo Ohno (nominee by JaCVAM Steering Committee) : Chairperson

Mr. Naofumi lizuka (Pharmaceuticals and Medical Devices Agency)

Mr. Yoshiaki Ikarashi (National Institute of Health Sciences: NIHS)

Mr. Yuji Ishii (Biological Safety Research Center: BSRC, NIHS)

Ms. Yumiko Iwase (Japan Pharmaceutical Manufacturers Association)

Mr. Kazuhiro Kaneko (Japan Chemical Industry Association)

Mr. Eiji Maki (Japanese Society of Immunotoxicology)

Mr. Takeshi Morita (Japanese Environmental Mutagen Society)

Mr. Akiyoshi Nishikawa (BSRC, NIHS)

Mr. Kazutoshi Shinoda (Pharmaceuticals and Medical Devices Agency)

Ms. Mariko Sugiyama (Japan Cosmetic Industry Association)

Ms. Koko Tanigawa (Japanese Society for Alternatives to Animal Experiments)
Mr. Takashi Yamada (National Institute of Technology and Evaluation)

Mr. Hiroo Yokozeki (Japanese Society for Dermatoallergology and Contact Dermatitis)
Mr. Takemi Yoshida (Japanese Society of Toxicology)

Mr. Isao Yoshimura (nominee by Chairperson)

Term: From 1st April 2014 to 31st March 2016



This statement was endorsed by the following members of the JaCVAM steering
Committee after receiving the report from JaCVAM Regulatory Acceptance Board:

Mr. Akiyoshi Nishikawa (BSRC, NIHS): Chairperson

Mr. Toru Kawanishi (NIHS)

Mr. Mitsuru Hida (Ministry of Health, Labour and Welfare)

Mr. Akihiko Hirose (Division of Risk Assessment, BSRC, NIHS)

Mr. Masamitsu Honma (Division of Genetics and Mutagenesis, BSRC, NIHS)

Mr. Jun Kanno (Division of Cellular and Molecular Toxicology, BSRC, NIHS)

Mr. Atsushi Kato (National Institute of Infectious Diseases)

Mr. Kenichi Mikami (Ministry of Health, Labour and Welfare)

Mr. Kaoru Misawa (Ministry of Health, Labour and Welfare)

Mr. Takatoshi Nakamura (Pharmaceutical & Medical Devices Agency)

Ms. Kumiko Ogawa (Division of Pathology, BSRC, NIHS)

Ms. Yuko Sekino (Division of Pharmacology, BSRC, NIHS)

Mr. Kazutoshi Shinoda (Pharmaceuticals and Medical Devices Agency)

Mr. Atsuya Takagi (Animal Management Section of the Division of Cellular and
Molecular Toxicology, BSRC, NIHS)

Mr. Masaaki Tsukano (Ministry of Health, Labour and Welfare)

Mr. Hajime Kojima (Division of Risk Assessment, BSRC, NIHS): Secretary
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In vitro JEFFEIEFEE (The Short Time Exposure In Vitro Test Method : STE %) 1%, ¥ X% /=
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ML, MIRIPIZER Y JAE L7 MTT S80S, AR 2 R0~ W o BV EF I e fl 45 2 & &
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H9 % 7k & LT ICCVAM(Interagency Coordinating Committee on the Validation of Alternative
Methods)/NICEATM(National Toxicology Program (NTP) Interagency Center for the Evaluation of Alternative
Toxicological Methods)IZ & ¥ 55 =3l & 5 1}, Z O E 2013 4F 6 AlcAR Sz 9, Z D, 2015
7 HIZOECDIZE Y by H T« R hAT y 7Tl THIAC& 2 IR E L LT
TG491 MRS 7= 2,
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1)  Scott, L., etal. (2010). A proposed eye irritation testing strategy to reduce and replace in vivo studies using
Bottom-Up and Top-Down approaches. Toxicol in Vitro, 24(1): 1-9.

2)  OECD (2015) Test Guideline 491. Short Time Exposure in vitro test method for identifying 1) Chemicals
inducing serious eye damage and ii) Chemicals not requiring classification for eye irritation or serious eye
damage.

3) Mikkelson TJ, et al. (1973). Altered bioavailability of drugs in the eye due to 34 drug-protein interaction. J.
Pharm. Sci.1648-1653.

4)  Sakaguchi et al. (2011) Validation study of the Short Time Exposure (STE) test to assess the eye irritation
potential of chemicals. Toxicol. In Vitro, 25(4): 796-809.

5) Kojima et al. (2013) Second-phase validation study of the short time exposure test for assessment of eye
irritation potency of chemicals. Toxicol. In Vitro, 27(6): 1855-1869

6) ICCVAM (2013) Short Time Exposure (STE) test method, Summary review document.

7)  Takahashi et al. (2009) Inter-laboratory study of short time exposure (STE) test for predicting eye irritation
potential of chemicals and correspondence to globally harmonized system (GHS) classification. J Toxicol
Sci, 34(6): 611-626.

8)  Takahashi et al. (2010) An interlaboratory study of the short time exposure (STE) test using SIRC cells for
predicting eye irritation potential. J. Cutan. Ocul. Toxicol., 29(2): 77-90.
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AD: Applicable Domain

BCOP: Bovine Corneal Opacity and Permeability

CAS: Chemical Abstracts Services

CM: Cytosensor Microphysiometer

DMSO: Dimethyl Sulfoxide

ETDA: Ethylenediaminetetraacetic Acid

FL: Fluorescein Leakage

GHS: Globally Harmonized System of Classification and Labeling of Chemicals
ICCVAM: Interagency Coordinating Committee on the Validation of Alternative Methods
ICE: Isolated Chicken Eye

JaCVAM: Japanese Center for the Validation of Alternative Methods

kPa: kiloPascals

MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide

NICEATM: National Toxicology Program (NTP) Interagency Center for the Evaluation of

Alternative Toxicological Methods
OD: Optical Density
OECD: Organization for Economic Co-operation and Development
SD: Standard Deviation
SRD: Summary Review Document
SIRC: Statens Seruminstitut Rabbit Cornea
SLS: Sodium Lauryl Sulfate
STE: Short Time Exposure /n Vitro Test
TG: Test Guideline
UN: United Nations
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WEBME, BRBERIEICE L Cid, BAEShARENR o T,

TG 491 |ZHERL U CHEMi+ X, STEEIL b v 74 w7 7T UNGHS X4 | WE %
HT 25, BEXOR LT v 75T UNGHS RO E A+ 5 51EE LTHND
HIEMTEDHEARAZERITEZ D,
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DIRFEIZ L0 AU 5 RS O6E 2 IR M 2 53 23 8E T, by 74
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in vitro BIRF[HM&FE 1L (Short Time Exposure In Vitro Test Method, LA STE %) 1%, MK
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ICCVAM/NICEATM |Z L 0 5 =F5Hli 2521 F . £ O#E#E (Summary Review Document:
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RN RLT v Tl FRORHFEHERBRICRIELE LTT A MIA RIA4 ZBIRE 7z (TG
491),

A EE T ICCVAM/NICEATM @ SRD P32 72 &% 1 & 12 OECD TG 491 (ZERIR
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STE %X, UN GHS X7 1 WHE THLE—MEB LI OREME &y 77X 0 A TH
HT DBV RERETH D, £7o. STEIEIE., UN GHS RGAME CTH 5 H
—WEB IR E AR N LT v T HATHRIHT DERICRICHWRBRIETE H D,

3. LR EE
ARICED AN - To5E6 . IRORIFME IR Em OMIEENH46FE 5, STE EIX 2
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RIS A>T 6 . B R TIERZEORE S 1~2 5 TIRAZLGHEH S, % T
X 3~4% f&%ﬂ%ﬁéﬂékﬁiéhxw\o_@ioﬁ%%@ﬁ SR E BB L,
STE J&I3iM 5 O Ml m il ER & b RN CHEEFRREZEORER & L CREFEh W5,

4, WERTNE
STE (EDOFNEDZEAIE TG 491 ITE NN TV DN, HEIILA T 0@ THh 5D,

4-1. FAE D A

SIRC HIAEIX 10% (v/v) DU BRIRIME. 2 mM L-Z /L% 2 >0 50~100 unit/mL <=3/
U, 50~100 pug/mL A V7 <A 2 &I L7T- Bagle fie/NLZEEEHINZ T 37°C, 5%
COfFIEFCRE®RT D, a v 7Ny MIeLETHELEZMIEE Y 72 EDTA &
WRICEDFN L, MR T 7 X 212/ 5, ABRICITIE 25 B F CoOMla 2 {#
M1 2%,

HERICH VAT, RERERIFIC o 7 Lmy b (580%) (2725 L 9T, BiEEEIR
N4 HBRSIETT2LHTD 6.0x10%cells. 5 HEIZBITT =L H7=0 3.0 x 10° cells 12
FHELL 96 7 = LR L — T 200 pL T 5

4-2. RERY LD
AEFRHK, 5% (wiw) DMSO (CAS# 67-68-5) % Gis EHLRHIK, 5T LA

1. BREREROERGE

EBEHKTREUEANLI-18 YEs
B BRT 0. LIS HMLLE
B—IcHET D ERREAEREBNETE,

B A SO ww) SR L.
SEIZ10f5 8 ML TO.5%(v/v)HEE.

NO EL|Z10fE % R T0.05% /v EEREN S5,
L
S%iw/w)DMSOE ST £ EREK VES rarrry
TonBEERML-BE. BET
S HLAESHMEELES— (25 53w/ wWIDMSOE & 4 £ BRI A F U BIHE T 5.
| BIA I8 T S W R E S
SEIZ10f5 8 ML TO.5%(v/v)HEE.
NO ELIZ108 B RLTo0% v EERNT 5,
L
SRFINAAINTnHRERBL - VES » | e
BE. BET L, LTSS
EH—ICaHT D ESRTILATILEREBERETD.
B SR ES w/w REREL.
NO EEIZ10fEH ML TOS%v/v)EE.
ELIz108HRLTo.05% v/ ERMT 5.
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(CAS# 8042-47-5) DN LEUI 72 IE A X 1 126> TEIRT B,

ARERIZ TR E D 5% BEW 0.05% AR B D 2 WITRmEIR) 24t3 2%, Bt
SHARIZIE SLS @ 0.01% B /KSR Z AW 5, 23U Z T, s B, BarExtiR (B
HxtfR) BIXOT T 07 Glifazs Lo &) Hi%iT 5,
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OECD GUIDELINE FOR THE TESTING OF CHEMICALS

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

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

circumstances and with specific limitations for hazard classification and labeling of chemicals (substances
and mixtures) 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 Harmonized System
of Classification and Labeling of Chemicals (GHS) (1).

2. For many years, the eye hazard potential of chemicals has been evaluated primarily using an in
vivo rabbit eye test (TG 405). It is generally accepted that, in the foreseeable future, no single in vitro
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
combinations of alternative test methods used in 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 chemicals that can be
expected, based on existing information, to have a high irritancy potential or induce serious eye damage.
Conversely, the bottom-up approach is designed for the testing of chemicals that can be expected, based on
existing information, not to cause sufficient eye irritation to require a classification. While the STE test
method is not considered to be a complete replacement for the in vivo rabbit eye test, it is suitable 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 (ii) chemicals (excluding highly volatile substances and all solid chemicals other than
surfactants) that do not require classification for eye irritation 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 either serious eye damage or eye irritation) 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) is 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 irritation. Cell viability in the STE test method is

© OECD, (2015)
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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 vital dye MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide), also known as Thiazolyl Blue Tetrazolium Bromide (3). The obtained cell
viability is compared to the solvent control (relative viability) and used to 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 is
predicted as UN GHS No Category when both 5% and 0.05% concentrations result in a cell viability
higher than (>) 70%.

4, The term “test chemical” is used in this Test Guideline to refer to what is tested and is not related
to the applicability of the STE test method to the testing of substances and/or mixtures. Definitions are
provided in Annex I.

INITIAL CONSIDERATIONS AND LIMITATIONS

5. This Test Guideline is based on a protocol developed by Kao Corporation (4), which was the
subject of two different validation studies: one by the Validation Committee of the Japanese Society for
Alternative to Animal Experiments (JSAAE) (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 mixtures) 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% concentration 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 is a
regulatory requirement for testing of the mixture. 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 chemicals, 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 identify chemicals (substances and mixtures) not requiring classification for eye
irritation and serious eye damage (i.e. UN GHS No Category), data obtained with the STE test method on
130 chemicals (including both substances and mixtures), 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
positive 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 irritation and serious eye damage (UN
GHS No Category) are a high false negative rate for i) highly volatile substances with a vapor pressure
over 6 kPa and ii) 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 test method (7).

© OECD, (2015)
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8. In addition to the chemicals mentioned in paragraphs 6 and 7, the STE test method generated
dataset also contains in-house data on 40 mixtures, which when compared to the in vivo Draize eye test,
showed an accuracy of 88% (35/40), a false positive rate of 50% (5/10), and a false negative rate of 0%
(0/30) for predicting mixtures 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 irritation) or UN GHS Category 2B (mild eye irritation), due to 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 chemicals that are dissolved or uniformly suspended for
at least 5 minutes in physiological saline, 5% dimethyl sulfoxide (DMSO) in saline, or mineral oil. The
STE test method is not suitable for test chemicals that are insoluble or cannot be uniformly suspended for
at least 5 minutes in physiological saline, 5% DMSO in saline, or mineral 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-insoluble 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

11. The STE test method is a cytotoxicity-based in vitro assay that is performed on a confluent
monolayer of Statens Seruminstitut Rabbit Cornea (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 into the eye of a rabbit is excreted through
the conjunctival sac within three to 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 times 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 in 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 vivo 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 vitro 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” describing what is being tested
should now be applied 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 vitro 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

Physic , . | STE UN GHS
Substance CASRN | Chemical class’ al Lo Vi szv Solvent in Cat.
GHS Cat. STE test
state
Benzalkonium R001-
chloride 5425 Onium compound | Liquid Category 1 Saline Category 1
(10%, aqueous)
ar(;%); )X -100 9903021_ Ether Liquid Category 1 Saline Category 1
A -
Heterocyclic
Acid Red 92 12471_722 i zgﬁg gzggf g;ﬁgﬁﬁ: Solid Category 1 Saline Category 1
compound
E}O/((il;gz de 17331_(2)_ Alkilli;eg:i%zgianic Solid Category 1° Saline Category 1
Lactone; ..
2 . . No prediction
Butyrolactone | 96-48-0 chtgggl};gc Liquid | Category 2A Saline can be made
111-87- .. 4 Mineral No prediction
1-Octanol 5 Alcohol Liquid | Category 2A/B 0il can be made
Alcohol; . 5 . No prediction
Cyclopentanol 96-41-3 Hydrocarbon, cyclic Liquid | Category 2A/B Saline can be made
g;gttalllt(;xyethyl 1 19_15_ Alcohol; Ether Liquid | No Category Saline No Category
112-40- Hydrocarbon, . Mineral
Dodecane 3 acyclic Liquid | No Category 0il No Category
Methyl isobutyl | 108-10- L Minera