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1. Purpose of the study

This test method is used to measure cytotoxicity of chemicals using Statens Seruminstitut
Rabbit Cornea (SIRC) cells and to discriminate between non-irritant and irritant. The in vivo standard
for the assessment is based on the classification of the Globally Harmonized System of Classification

and Labeling of Chemicals (GHS) and United States Environmental Protection Agency (EPA).

2. Validation Management Team (VMT)
To make this validation study scientifically pertinent and to assure the smooth conduct of
validation, a study organization for validation of SIRC-CVS cytotoxicity test as shown in Fig. 1 is

established.

Fig. 1.  Study Organization for SIRC-CVS Test Validation

The SIRC-CVS cytotoxicity test validation management team (VMT) consisted of the members of
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the chairperson, chemical management group, data analysis group, record management group, and
representative for test development (lead laboratory). The lead laboratory supports the participating
laboratories. The delegates of ICCVAM and ECVAM are liaisons in the VMT and the representatives of
the participating laboratories are observers. The VMT will prepare, review, and finalize drafts of study
plan and study protocol. In addition, the VMT will also operate and control the validation study such as
checking the progress of study, quality assurance of study records, contact and accommodate participants

and so on.

2-1. Chairperson

The chairperson is elected from among the VMT members. He/she prepares drafts of study plan,
study protocol and test chemical list, and convenes ad hoc VMT meetings for such reviews and
finalizations of study plan, study protocol, and test chemicals list. The chairperson is responsible for

operational management of this validation study.

2-2. Chemical management group

The members of chemical management group are elected from among the members of the
SIRC-CVS cytotoxicity test VMT. They prepare a tentative list of test chemicals and works with the
chairperson to make a final decision on the test substances to be used in the validation study. The list

of coded test substances is sent to the chemical distributor.

2-3. Data analysis group
The member of data analysis group are elected from among the members of the SIRC-CVS
cytotoxicity test VMT, and analyze the data obtained in this validation study from a third-party

standpoint. They also take charge of statistical processing in this validation study.

2-4. Record management group

The members of record management group are elected from among the members of the
SIRC-CVS cytotoxicity test VMT. They prepare protocol, test substance preparation record forms,
blank data sheets, etc. and distributes them to the research laboratories participating in this validation
study. They also collect filled out forms and data sheets after completion of experiments, pointing

out omissions or flaws in recording, if any, and requesting correction of such errors.

2-5. Observers: Researchers responsible for experimental procedures

Each delegate from of the laboratories participating in the validation study is also an
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observer of the SIRC-CVS cytotoxicity test VMT. The delegates or personnel under their supervision
carry out experiments according to the study protocol (version 2.12) for SIRC-CVS cytotoxicity test.
Upon completion of all experiments, they must submit filled out all record forms, etc. obtained in this

validation study to the record management group.

3. Study design
The SIRC-CVS cytotoxicity test procedure is based on the measurement of viable cells stained by
crystal violet. The crystal violet staining method can be used for many cultured cells and can produce
the relatively invariable results. Moreover, the operation is simple and easy, and the results can be
confirmed by the measurement of the stored microplates in any time. No other method can match it.
This SIRC-CVS cytotoxicity test validation consists of following three phases.
1) Phase I for the technical transfer and training (Transferability)
The study for Phase I was ended.
2) Phase II for the validation
(within laboratory reproducibility, between laboratory reproducibility)
The study for Phase II-A was ended.
The study for Phase II-B will be started by late October 2012.
3) Phase III for the validation
(between laboratory reproducibility)

3-1. Research laboratories
Three laboratories perform the SIRC-CVS cytotoxicity tests with sixty substances within eighty
chemicals selected within a time limit of this validation.
Laboratory Name
1) Bozo Research Center Inc.
2) Nihon Kolmar Co., Ltd
3) Biotoxtech Co. Ltd

3-2. Selection criteria of test substances

The test substances should be selected in consideration of the various categories such as eye
irritant level (GHS and EPA hazard categories), physical form, chemical class and eye lesions
produced. The selected substances have high quality in vivo data, especially individual animal data.

This is because they are selected from the substance list of the Eye Irritation Validation Study (EIVS)



of ECVAM. All of the selected substances are commercially available.

3-3. Test substances

The twenty more substances were selected for the phase II of the validation study at the meeting
on February 22 and 23, 2012. The remaining substances will be selected before the next step. All of
the substances for phase II and phase III are used as coded items, so we will provide the list of
substances used in the SIRC-CVS test validation after completion of the study.

Three laboratories will test the same sixty substances.

Table 1. Breakdown of substances used for the SIRC-CVS validation study

Phase | The number of | The number of the Examination
the substances repetitions
II-A 5 3 Within and between
laboratory
11-B 15 3 reproducibility
11 40 1 Between laboratory
reproducibility

3-4. Study duration
Phase II-B validation test will be performed for about eleven weeks from the late October 2012 to

the mid January 2013. (See Table 2)

3-5. Record collection and analysis

The independent biostatistician of the study will collect the data and organize them in specific
data collection software. They will work in close collaboration with the biostatisticians. After
decoding they will analyze the data statistically. The data management procedures and statistical tools
applied are to be approved by the chairperson and data analysis group. Any deviations from these
principles should be documented along with a discussion of their impact on the study results. The
eye irritations of the test substances are evaluated by using triethanolamine as a relative control in
accordance with the protocol version 2.12, Annex 1. Furthermore, in order for SIRC-CVS to have
applicability to the EPA classification system, the use of decision criteria based on specific IC50

criteria should be analyzed.

3-6. Quality assurance
Participating laboratories should conduct all studies according to the principles of Good
Laboratory Practices (GLP, OECD 1999). Any deviations from these principles should be documented

along with a discussion of their impact on the study results.
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4, Reporting

(1) The chairperson prepares a report to undergo the international peer review
(ICCVAM/ECV AM/JaCV AM/Health Canada) within the framework of ICATM based on the
validation data related to the relevance obtained through the SIRC-CVS cytotoxicity test
validation study.

(2) After obtaining scientifically pertinent validation data related to the relevance through the
SIRC-CVS cytotoxicity test validation study, the chairperson prepares a research paper for joint

publication.

5. Study expense
The total cost for the materials needed to conduct this study, including laboratory supplies such
as flasks and plates, cells, sera, culture media and reagents, will be approximately 450,000 yen per

each laboratory. A part of study expense will pay JaCVAM out of grants for health science.

6. Study timeline
An approximate schedule for SIRC-CVS cytotoxicity test validation study is shown in Table 2.
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Table 2.  Schedule for Phase I1I-B of SIRC-CVS cytotoxicity test validation study

Month Activity
2012
June * Distribution of five test substances coded for phase 1I-A study
* Distribution of the study plan for phase II-A and the revised protocol for SIRC-CVS
July validation phase II study
* Start of phase II-A study by mid July
August
September * Provision of the data of phase II-A study to the data analysis group by mid
September
* Data Analysis
- Japanese VMT and the laboratory’s meeting on the 16" October
Outline of study results on phase II-A
October * End of phase II-A validation study
* Distribution of the study plan and fifteen test substances for phase II-B study
+ Start of phase II-B study by late October
November
December
2013
Janua * Provision of the data of phase II-B study to the data analysis group by the 15th January
Y + Data Analysis
- Japanese VMT and the laboratory’s meeting at Kyoto on the 15" February
Outline of study results on the phase II-B and on the whole phase 11
+ International VMT/he laboratory’s meeting at Kyoto on the 16™ February
Februar Outline of study results on the phase II-B and on the whole phase 11
Y Selection of forty test substances for phase III study
* Submit the report of phase II in SIRC-CVS cytotoxicity test validation study
* Preparation and deliberation of phase II study report
March * Distribution of the test substances for phase III validation study
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7.

List of abbriviations and acronyms

ECVAM ; European Center for the Alternative Methods

EPA ; United States Environmental Protection Agency

GHS ; Globally Harmonized System of Classification and Labelling of Chemicals
GLP ; Good Laboratory Practice

IC50 ; IC50% Inhibitory Concentration

ICCVAM ; The Interagency Coordinating Committee on the Validation of Alternative Methods
ICATM ; The International Cooperation on Alternative Test Method

JaCVAM ; Japan Center for the Alternative Methods

KoCVAM ; Korean Center for the Alternative Methods

JaCVAM ; Japanese Center for the Validation of Alternative Methods

SIRC cell ; Statens Seruminstitut Rabbit Corneal Cell

SIRC-CVS ; Statens Seruminstitut Rabbit Cornea—Crystal Violet Staining

VMT ; Validation Management Team



Validation Study For The Statens Seruminstitut Rabbit Cornea (SIRC)-CVS Cytotoxicity Test

As An Alternative Eye Irritation Test

Study Plan
Version 1.56

Phase III Study (For Predictability)

March 26,2013

Conducted by:
Japanese Center for the Validation of Alternative Methods (JaCVAM)
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1. Purpose of the study

This test method is used to measure cytotoxicity of chemicals using Statens Seruminstitut
Rabbit Cornea (SIRC) cells to discriminate between non-irritant and irritant. The in vivo standard for
the assessment is based on the classification of the Globally Harmonized System of Classification and

Labeling of Chemicals (GHS) and United States Environmental Protection Agency (EPA).

2. Validation Management Team (VMT)
To make this validation study scientifically pertinent and to assure the smooth conduct of
validation, a study organization for validation of SIRC-Crystal Violet Staining (CVS) cytotoxicity test

as shown in Fig. 1 is established.

[ Sponsor; JaCVAM ]

A

/ Validation Management\

Chemical Management Team
Group .
* Hajime Kojima Chairperson: Momoko Di%ﬁ;:gfgﬁéﬁfp
*k Kohji Yamakage Sunouchi (NIHS)
*k Warren Casey ICATM liaison: JaCVAM,

ICCVAM, ECVAM,
KoCVAM, Health Canada

Shiseido
Lead Lab * Shigenobu
\ Hagino/
Lab A Lab B
Testing Testing 0

Fig.1.  Study Organization for SIRC-CVS Test Validation

Chemical acquisition coding
and distribution
*k JaCVAM

Group
* Hajime Kojima

‘ Record Management
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The SIRC-CVS cytotoxicity test validation management team (VMT) consisted of the members of
the chairperson, chemical management group, data analysis group, record management group, and
representative for test development (lead laboratory). The lead laboratory supports the participating
laboratories. The delegates of ICCVAM and ECVAM are liaisons in the VMT and the representatives of
the participating laboratories are observers. The VMT will prepare, review, and finalize drafts of study
plan and study protocol. In addition, the VMT will also operate and control the validation study such as
checking the progress of study, quality assurance of study records, contact and accommodate participants

and so on. The VMT members are shown at Table 1.

Table 1. Members of SIRC-CVS Validation Management Team (VMT)

Name Organization Action
Momoko Sunouchi JaCVAM, NIHS Japan Chairperson
Hajime Kojima JaCVAM, NIHS Japan JaCVAM ,Chemical Management
Warren Casey ICCVAM, NIH USA NICEATM,Chemical Management

ECVAM,

Michael Oelgeschlaeger . .
Federal Institute Risk Assessment, DEU

Takashi Omori Doshisha University, Japan Data Analysis

. FOOD AND DRUG SAFTY CENTER, .
Kohji Yamakage . Chemical Management
Hatano Researh Institute Japan

Shigenobu Hagino Shiseido Research Center,Japan Lead laboratory
KoCVAM
Health Canada
4
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2-1. Chairperson

The chairperson is elected from among the VMT members. She prepares drafts of study plan,
study protocol and test chemical list, and convenes ad hoc VMT meetings for such reviews and
finalizations of study plan, study protocol, and test chemicals list. The chairperson is responsible for

operational management of this validation study.

2-2. Chemical management group

The members of chemical management group are elected from among the members of the
SIRC-CVS cytotoxicity test VMT. They prepare a tentative list of test chemicals and works with the
chairperson to make a final decision on the test substances to be used in the validation study. The list

of coded test substances is sent to the chemical distributor.

2-3. Data analysis group
The member of data analysis group are elected from among the members of the SIRC-CVS
cytotoxicity test VMT, and analyze the data obtained in this validation study from a third-party

standpoint. They also take charge of statistical processing in this validation study.

2-4. Record management group

The members of record management group are elected from among the members of the
SIRC-CVS cytotoxicity test VMT. They prepare protocol, test substance preparation record forms,
blank data sheets, etc. and distributes them to the research laboratories participating in this validation
study. They also collect filled out forms and data sheets after completion of experiments, pointing

out omissions or flaws in recording, if any, and requesting correction of such errors.

2-5. Observers: Researchers responsible for experimental procedures

Each delegate from of the laboratories participating in the validation study is also an observer

of the SIRC-CVS cytotoxicity test VMT. The delegates or personnel under their supervision carry out
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experiments according to the study protocol (version 2.13E) for SIRC-CVS cytotoxicity test. Upon
completion of all experiments, they must submit filled out all record forms, etc. obtained in this

validation study to the record management group.

3. Study design

The SIRC-CVS cytotoxicity test procedure is based on the measurement of viable cells stained
by crystal violet. The crystal violet staining method can be used for many cultured cells and can
produce the relatively invariable results. Moreover, the operation is simple and easy, and the results
can be confirmed by the measurement of the stored microplates in any time. No other method can

match it.

This SIRC-CVS cytotoxicity test validation consists of following three phases.
1) Phase I study (For transferability)
The phase I study by the protocol version 1.6E was ended.
2) Phase II study (For within- and -between laboratory reproducibility)
The phase II-A study by the protocol version 2.09E was ended.
The phase II-B study by the protocol version 2.12E was ended.
3) Phase III study (For predictability)

The phase III study is performed by the protocol version 2.13E.

3-1. Research laboratories
Three laboratories perform the SIRC-CVS cytotoxicity tests with forty substances each.
Laboratory Name
1) Bozo Research Center Inc.
2) Nihon Kolmar Co., Ltd

3) Biotoxtech Co. Ltd
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3-2. Selection criteria of test substances

The test substances should be selected in consideration of the various categories such as eye
irritant level (GHS and EPA hazard categories), physical form, chemical class and eye lesions
produced. The selected substances have high quality in vivo data, especially individual animal data.
This is because they are selected based on the substance list of the Eye Irritation Validation Study

(EIVS) of ECVAM and others. All of the selected substances are commercially available.

3-3. Test substances

The use of one hundred substances in total was determined for the phase III of the validation
study at the VMT meeting on 16" February 2013. These substances were selected by the chemical
management group and approved by the VMT members. All of the substances for phase III are used as
coded items, so we will provide the list of substances used in the SIRC-CVS test validation after
completion of the study.

Each of three laboratories will test the forty substances and ten of the forty will be in common

(Table 2).

Table 2. Breakdown of substances used for the SIRC-CVS validation study

The number of the The number of o
Phase . Examination
substances the repetitions
100 (coded) in total
40; each laboratory . .
III . 1 Predictability

10; in common
30; different

3-4. Study duration
Phase III validation test will be performed for about twelve weeks from the beginning April 2013

to the end June 2013. (See Table 3)
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3-5. Record collection and analysis

The independent biostatistician of the study will collect the data and organize them in specific
data collection software. They will work in close collaboration with the biostatisticians. After
decoding they will analyze the data statistically. The data management procedures and statistical tools
applied are to be approved by the chairperson and data analysis group. Any deviations from these
principles should be documented along with a discussion of their impact on the study results. The
eye irritations of the test substances are evaluated by using triethanolamine as a relative control in
accordance with the protocol version 2.13, Annex 1. Furthermore, in order for SIRC-CVS to have
applicability to the EPA classification system, the use of decision criteria based on specific IC50

criteria should be analyzed.

3-6. Quality assurance
Participating laboratories should conduct all studies according to the principles of Good
Laboratory Practices (GLP, OECD 1999). Any deviations from these principles should be documented

along with a discussion of their impact on the study results.

4. Reporting

(1) The chairperson prepares a report to undergo the international peer review
(ICCVAM/ECVAM/JaCVAM/Health Canada) within the framework of ICATM based on the
validation data related to the relevance obtained through the SIRC-CVS cytotoxicity test
validation study.

(2) After obtaining scientifically pertinent validation data related to the relevance through the
SIRC-CVS cytotoxicity test validation study, the chairperson prepares a research paper for joint

publication.



5. Study expense
The total cost for the materials needed to conduct this study, including laboratory supplies such
as flasks and plates, cells, sera, culture media and reagents, will be approximately 450,000 yen per

each laboratory.

6. Study timeline

An approximate schedule for SIRC-CVS cytotoxicity test validation study is shown in Table 3.

Table 3.  Schedule for Phase III of SIRC-CVS cytotoxicity test validation study

Month Activity

2013

March -
* Distribution of the medium by early in March

* Distribution of forty test substances coded from mid-March to early in April

+ Start of phase III study by mid-April

April - June o )
* Provision of the data of phase III study to the data analysis group by the end of June

July — + Data Analysis
September * VMT-FTF meetings will be held at the end of September, 2013.

October

November

D b * Submission of the report on the validation study of SIRC-CVS cytotoxicity test
ecember
as an alternative eye irritation test to JACVAM steering committee by late

December
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7.

List of abbreviations and acronyms

ECVAM,; European Center for the Alternative Methods

EPA; United States Environmental Protection Agency

FTF; Face To-Face

GHS; Globally Harmonized System of Classification and Labelling of Chemicals
GLP; Good Laboratory Practice

1C50; IC50% Inhibitory Concentration

ICATM; The International Cooperation on Alternative Test Method

ICCVAM; Interagency Coordinating Committee on the Validation of Alternative Methods
JaCVAM; Japanese Center for the Validation of Alternative Methods

KoCVAM; Korean Center for the Validation of Alternative Methods

SIRC cell; Statens Seruminstitut Rabbit Corneal cpell

SIRC-CVS; Statens Seruminstitut Rabbit Cornea—Crystal Violet Staining

VMT; Validation Management Team
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Appendix 3

Protocol for SIRC-CVS cytotoxicity test
Version 3.8

May 24, 2016

Shigenobu Hagino, Ph.D.

Shiseido Research center

2-2-1, Hayabuchi, Tsuzuki-ku, Yokohama-shi, 224-8558, Japan

E-mail shigenobu.hagino@to.shiseido.co.jp

241



Contents

R S o o o 1Y PP PR 3
2 The principle of SIRC CytOtOXiCitY TEST....iciuuiiiiiiie e et e s e e eaees 3
3 MAEEIIAIS ceeeeeecee e s st r e sanens 3
3.1 CeII TN e e .3
3.2 [0 LUTT o] 0 1 T=] | SO PP 3
3.3 INSTFUMIEBNTES (it re e s sra e e s sare e s 4
3.4 Culture medium and rEAZENTS .....ceeeieciieeee e e e e e e et e e e e e s erae e e e e s nrereeeeeans 4
35 1 T=To TN TSP PP P PSPPSRI 5
3.6 Crystal VIOIET SOIULION ....uvieii it e st e e e e e et re e e e e e eanreeeeeeenens 5
3.7 TeSt ChemICAIS c..ooiiiiiice s 5
3.7.1 Determining solubility or suspensibility of test chemicals in the Medium................. 5
3.7.2 Preparing test ChemICalS ........ooii i e 6
3.7.3 Preparing test chemical dilution SEries .........cceiviciiiie i 7

3.8 Reference SUDSTANCES ......oooviriiiieiiei e 7
3.8.1 POSITIVE CONTIOL.c.uiiiiiiieieeiie ettt sre e 7
3.8.2 ReIQtIVE CONTIOL . .eiiiiiiiiiieiiece e 7
3.8.3 NEZATIVE CONLIOL .. .eiiiiiiiiieiee et s e s be e sabe e e saeee 7

A TSt PrOCEAUIE ..ttt ettt ettt et ettt e sttt e s s bt e e s bt e e sabteessabaeesabeeeesabaeesantaessabaeessasaeenans 7
4.1 T FodT o =] | RO ol 1 | 3SR 7
4.2 Preparing a Cell SUSPENSION .....cciciiiiiiee e ctee et e rree st e st e e e sreee e sbeee s snaeeeeneneeennes 8
4.3 Exposing the cells to a test chemical........ccceoviii i 8
4.4 Crystal VIolet StAINING ...oco.viiiiiie ettt st e e s e e e s saae e e 9
4.5 (07 (ol =TT Y= [ SRRt 9
4.6 (O TV [ 8V A ol o1 o | PP TP TSP 9
4.7 EVAIUATION .. s e s 10

D REIEIENCES. .. i s r et s r e ree R re s o 10
6  List of abbreviations and @CrONYMS .........coviieriiiiiiiie et 11
A (=AY T [ g T o 11 ] VRSP UOPPPRPT 11

2

242



1 Purpose

The Statens Seruminstitut Rabbit Cornea—Crystal Violet Staining (SIRC-CVS) test method has been
designed to be used in a bottom up approach®= for distinguishing between ocular non-irritants (NI) and
ocular irritants (I) by calculating the half maximal inhibitory concentration (1Cso) of a chemical substance
in Statens Seruminstitut rabbit corneal cells (SIRC) as a measure of cytotoxicity. The results are then used
to predict whether the chemical substance is a non-irritant or an irritant per the UN Globally Harmonized
System of Classification for Labelling of Chemicals (GHS).

2 The principle of SIRC cytotoxicity test

Cytotoxicity is considered a useful index for evaluating the eye irritation potency of chemical substances.
The reason is that corneal epithelium cells are well suited for cytotoxicity tests, because corneal damage
has a significant impact on total eye irritation.* Cytotoxicity tests are useful for identifying ocular
non-irritants that have almost no effect on the cornea. The Statens Seruminstitut rabbit corneal cell line
used in this test is derived from rabbit corneas. We chose an application time of 72 hours, because in vivo
data from previous research projects® has shown that, in general, maximal eye irritation caused by
chemicals other than acids or alkalis typically occurs within 72 hours of ocular instillation.

In the SIRC cytotoxicity test, crystal violet, which penetrates via a cell membrane treated with methanol
and stains biological macromolecules, is used as a means of measuring viable cells. This technique is
suitable for many types of cultured cells and produces highly consistent results.>° A relative control is
also used to help ensure consistency.'% ** Not only is the test procedure simple and easy to perform, the
tested microplate can be stored and used to verify the test results at any time. In this respect, the SIRC-
CVS cytotoxicity test is unique among tests used to measure cytotoxicity.

The single greatest disadvantage of this test method is that test chemicals must be dissolved or uniformly
suspended in a liquid medium.

3 Materials

3.1 Cell line

The Statens Seruminstitut rabbit corneal cell line used in this test is derived from rabbit corneas and
obtained from the American Type Culture Collection (ATCC No. CCL-60). It is also suitable for storage
frozen in liquid nitrogen. Prior to performing the test, the cells should be checked to ensure the absence of
mycoplasma using a test such as the Venor GeM Mycoplasma Detection Kit (Minerva Biolabs GmbH,
11-1025). The cells are to undergo no more than 35 passages from their purchased stock. (e.g., if the cell
culture starts at passage number 435 and is passaged every four days, it should be disposed of after passage
number 470.) Quality control is to be performed as described in section 4.6.

3.2 Equipment
CO2 incubator, such as the MCO-17AIC from Sanyo Electric Co., Ltd
Clean bench, such as the CCV1300E from Hitachi, Ltd
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Microplate reader, such as the Benchmark Plus™ from Bio-Rad Laboratories
Inverse phase contrast microscope, such as the Eclipse TS100 from Nikon
Autoclave, such as the BS-325 or SS-320 from Tomy Seiko Co., Ltd
Centrifuge, such as the 5800 from Kubota Corporation

Water bath

Electronic chemical balance

Ultrasonic bath sonicator

Vortex mixer

Magnetic stirrer

Hemocytometer or cell counter, such as the 03-303-5 from Erma Inc.

3.3 Instruments

25-cm2 and 75-cm2 tissue culture flasks, such as the 353108 and 353136 from BD Falcon
96-well flat bottom tissue culture microtiter plates, such as the 353072 from BD Falcon
Storage plates, such as the AB-0765 0.8-mL Storage plate from Thermo Scientific
Multichannel pipettes, micropipettes

Dispenser trays

Tubes

1.5-mL cryotubes

15-mL and 50-mL centrifuge tubes

200-pL, 100-pL, and 5-mL tips for micropipettes

Microplate sealing tape

Paper towels, such as the 61000 Kim towel™ from Nippon Paper Crecia Co., Ltd

Wrapping film, such as the Saran Wrap

3.4 Culture medium and reagents

Minimum Essential Medium (MEM)

Fetal Bovine Serum (FBS)

The fetal bovine serum is to be inactivated before use. Inactivate by placing in a water bath at
56°C for 30 minutes. After cooling, store the serum in 56-mL or 28-mL tubes. The serum is
stored at =70 or —20°C.

Penicillin/Streptomycin/Amphotericin B (P/S/F) solution
(Antibiotic-Antimycotic 100x, GIBCO BRL)



Modified PBS, comprising phosphate-buffered saline without calcium or magnesium
0.25% (w/v) Trypsin (1 mmol/L EDTA-4Na)

Dimethyl Sulfoxide (DMSO, CAS Number 67-68-5)
Measured per either weight or volume.

Ethanol (CAS Number 64-17-5)
Measured per either weight or volume.

Crystal Violet (CAS Number 548-62-9)
Methanol (CAS Number 67-56-1)
Sodium Dodecyl Sulfate (SDS, CAS Number 151-21-3)

Triethanolamine (CAS Number 102-71-6)
Purity of 98% or higher.

Hydrochloric Acid (CAS Number 7647-01-0)
Sodium Hydroxide (CAS Number 1310-73-2)

Typical specifications and manufacturers for reagents are shown in Table 1.

3.5 Medium

The medium used in this test (the Medium) comprises MEM supplemented with10% inactivated FBS and
about 1% antibiotic (P/S/F solution). For example, 500 mL of MEM is supplemented with 56 mL of FBS
and 5.6 mL P/S/F. At this time, the concentrations of the antibiotics are 100 U/mL of penicillin, 100 pg/mL
of streptomycin, and 250 ng/mL of Amphotericin B.

3.6 Crystal violet solution

A 0.4% crystal violet solution is prepared using methanol.
3.7 Test chemicals

3.7.1  Determining solubility or suspensibility of test chemicals in the Medium

Confirm in advance the solubility or suspensibility of each test chemical in the Medium, using the
procedure shown in Fig. 1. First, determine whether the test chemical can be dissolved or uniformly
suspended in the Medium at a concentration of 10,000 pg/mL (1% w/v). Use a vortex mixer, water bath,
or sonicator as necessary. If the test chemical cannot be dissolved or uniformly suspended in the Medium,
the next step is to determine whether the test chemical is more easily dissolved in DMSO or ethanol. Next,
dissolve or uniformly suspend the test substance in the more suitable solvent at a concentration of 10,000
pg/mL and determine whether that solution can be dissolved or uniformly suspended in the Medium at a
concentration of 10,000 pg/mL. If not, dissolve or uniformly suspend the test substance in the more
suitable solvent at a concentration of 5,000 pug/mL (0.5% w/v) and determine whether that solution can be
dissolved or uniformly suspended in the Medium at a concentration of 10,000 pg/mL. If not, the test
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substance is considered to be outside the applicability domain of the test. These judgments can all be
performed by visually confirming the absence or presence of precipitate in the solution.

1ls the substance soluble or uniformly suspensible Yes
in the medium at a concentration of 10,000 zug/mL? |———| To the test

No

y
Determine whether the test substance is more
soluble in DMSO or in Ethanol.

A 4
Mix the test substance and the more suitable solvent
ata _conc_:entrahon of 10,000_ pg/mL. o Yes To the test
Is this mixture soluble or uniformly suspensible in

the medium at a concentration of 10,000 pg/mL?

| o

Mix the test substance and the more suitable solvent v
ata ponc_:entratlon of 5,000 !Jg/mL. o es To the test
Is this mixture soluble or uniformly suspensible in the
medium at a concentration of 10,000 pg/mL?

A4 No

The test substance falls outside the
applicability domain for the test.

Figure 1: Determining solubility or suspensibility of test chemicals in the Medium

3.7.2 Preparing test chemicals

After determining an appropriate concentration for each test chemical per the procedure described in
section 3.7.1. When the maximal concentration of a stock test chemical dilution series is 10,000 pg/mL,
once the test chemical dilution series in the microplate is mixed with the Medium containing the SIRC
cells, as described in section 4.3, the final maximal concentration is halved to 5,000 pg/mL (0.5% wi/v).
When either DMSO or ethanol is used as a solvent, the final maximal concentration is 5,000 pg/mL (0.5%
wiv).

When the maximal concentration of a stock test chemical dilution series is 5,000 pug/mL, the final maximal
concentration in the microplate is 2,500 pg/mL (0.25 w/v%) for the test chemical dilution series and 5,000
pg/mL (0.5% wi/v) for the solvents. If precipitation is observed in a well at any time after mixing the test
chemical solution and the cells, especially after the 72-hr incubation period, the test data must be rejected.



3.7.3 Preparing test chemical dilution series

Prepare in duplicate on the microplate an eight-well, two-fold serial dilution for each test chemical, as
shown in Fig. 2: Layout of 96-well microplate.

3.8 Reference substances

3.8.1

Positive control

Use a solution of SDS at a final concentration of 1,000 pg/mL in the Medium as the positive control.

3.8.2 Relative control

Use a solution of triethanolamine at a final concentration of 10,000 pg/mL in the Medium as the relative

control.

3.8.3 Negative control

Use the Medium, a DMSO-medium solution at a final concentration 10,000 pg/mL, or an ethanol-medium
solution at a final concentration of 10,000 pg/mL as the negative control. The negative control should
match the solvent used to dissolve or uniformly suspend the test chemical.

4 Test procedure

4.1 Passaging SIRC cells

Cell culture

1.

Culture SIRC cells in MEM supplemented with 10% FBS and 1% P/S/F (the Medium) at 37°C in
a humidified incubator at 5% CO?2 in air. The concentrations of the antibiotics are 100 U/mL of
penicillin, 100 pg/mL of streptomycin, and 250 ng/mL of Amphotericin B.

Remove the Medium from the culture flask, then rinse the SIRC cells twice with 10 mL of
modified PBS to remove the serum, which is a trypsin inhibiter.

Remove the modified PBS, then add and ensure that all the cells in the culture flask are exposed
to 1.5 to 2.0 mL of 0.25% trypsin solution.

Remove the 0.25% trypsin solution, then incubate the cells as is for two or three minutes at 37°C.
Detach the cells from the inside surface of the flask by tapping. Collect the cells in an appropriate
volume of MEM (10% FBS). Count the cells and prepare a cell suspension at a density of 6 to 8
x 10° cells in 15 to 30 mL of medium. Use this culture to passage the cells.

Freezing and preserving cells

1.

Prepare a mixture of medium and 10% DMSO for freezing and preserving cells. Commercially
available cell preservation solution such as Cellbanker lor 2 (Juji Field, Inc.) may be used, and
the solution may be either a serum type or non-serum type.
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2. Add a solution at a density of 1x10° cells/mL to a stock tube and slowly lower the temperature
until frozen. For example, cool the stock tube for 5 minutes in ice, 50 minutes at about —20°C,
and 12 hours at about —70°C before placing it in liquid nitrogen. Commercially available freezing
vessels such as Bicell (Nihon Freezer Co., Ltd) may be used to hold the tube.

3. The tube containing the cells is then preserved in liquid nitrogen.

Thawing of frozen cells

1. Immerse the stock tube in hot water at a temperature of 37°C to thaw the frozen cells.

2. Add 10 mL of the Medium to the cell suspension and centrifuge at 1,000 rpm for 5 minutes.

3. Remove the supernatant, then add the Medium to prepare the cell suspension.

Passage the preserved cells at least once to confirm appropriate growth.

4.2 Preparing a cell suspension

1.

© o &~ »

Remove the Medium from the culture flask, then rinse the SIRC cells twice with 10 mL of
modified PBS to remove the serum, which is a trypsin inhibiter.

Remove the modified PBS, then add and ensure that all the cells in the culture flask are exposed
to 1.5 to 2.0 mL of 0.25% trypsin solution.

Remove the 0.25% trypsin solution, then incubate the cells as is for two or three minutes at 37°C.
Detach the cells from the inside surface of the flask by tapping.
Collect the cells in an appropriate volume of MEM (10% FBS) with a pipette.

Count the cells and prepare a cell suspension at a density of 2 x 10° cells/mL.

4.3 Exposing the cells to a test chemical

1.

Prepare 100 pL of modified PBS and the negative control as well as 100 pL of the serial dilutions
of the test chemical, positive control, and relative control in a 96 well microplate, as shown in Fig.
1.

Add 100 pL of the 2 x 10° cells/mL cell suspension to the wells, as shown in Fig. 2.

Seal the microplate to prevent contamination from volatile test chemicals. Wrapping film may be
used for this purpose. The six measurements described in steps (1)-(6) of section 4.6 Quality
Control are to be used to verify that there is no contamination of other wells by volatile test
chemicals. The criterion for toxic effect is the same as that for quality control. If contamination is
found, the test is to be redone at a lower concentration.

After mixing the test chemical and the cell suspension, allow to stand for 20 minutes on a clean
bench. Once the cells adhere to the bottom of the wells, the microplate is moved to the incubator.

Incubate for about 72 hours at 37°C and 5% COz2 in air.



4.4 Crystal violet staining

1. After incubation, remove the Medium containing the test chemicals by gently but quickly turning
the microplate upside down.

2. Add 200 pL of modified PBS and shake gently to rinse the cells, then remove the modified PBS
by gently but quickly turning the microplate upside down. Repeat this procedure twice.

3. Add 100 pL of crystal violet methanol solution to each well and allow to stand for 30 minutes.

4.  After the staining, remove the crystal violet methanol solution by gently but quickly turning the
microplate upside down. Wash the cells thoroughly with tap water and blotted away any residual
water with a paper towel.

5.  After drying, measure the optical absorbance at 588 nm with an automatic microplate reader. Any
nearby wavelength for which equivalency can be demonstrated is suitable for measurements.

4.5 Calculating ICso

Absorbance in the negative control wells, which contain no test chemical, minus the absorbance of the
blank is considered to be 100%, and the percentage of absorbance for the mean of two wells is calculated
on this basis. Cell viability is a percentage calculated by dividing the mean absorbance of two wells at the
same concentration minus the absorbance of a blank well by the mean absorbance of all negative control
wells minus the absorbance of a blank well.

ICso is the concentration at which the growth of cells was inhibited to 50% of the control and calculated
as follows using two concentrations around the predicted concentration of 50% cell viability.

Log ICso = [(50 — y1)log x2 — (50 — y2)log x1]/(y2 — y1),

where x1 is low concentration, X2 is high concentration, y1 is cell viability at low concentration, y2 is cell
viability at high concentration, and log means the common logarithm.

If cell viability is greater than 50% at maximal concentration of 5,000 pg/mL, the result for that test
chemical is ICso > 5,000 pg/mL. Also, if the cell viability is less than 50% at a minimal concentration of
39.1 pg/mL, the result for that test chemical is 1Cso < 39.1 pg/mL. ICso at other maximal and minimal
concentrations of test chemicals are expressed in the same manner.

If multiple concentrations of a test chemical yield a 50% cell viability, use the lowest value of I1Cso.

In the Excel spreadsheet, cell viability is rounded to the nearest tenth.

4.6 Quality control

Quality control of the SIRC cytotoxicity test is performed by taking six measurements, which must satisfy
the following criteria. Failure to satisfy the criteria means that the test substance must be retested. In
particular, if a volatile test chemical fails to satisfy the criteria, it must be retested at a lower concentration.

1.  The absolute OD obtained from the negative control is an index of the normal proliferation of
SIRC cells seeded at a concentration of 2 x 10* cells/well and incubated for 72 hours. The mean
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OD of the negative control (right and left wells) must be greater than 0.4 for the test data to be
considered valid.

2. Sodium dodecyl sulfate (SDS) is used as a positive control. The ICso of SDS should be between
77.7 and 258.7 pg/mL when tested using the standard protocol. This criterion must be satisfied
for the test data to be considered valid.

3. Triethanolamine is used as a relative control (See Annex 1.). The ICso of triethanolamine should
be between 1,000 and 2,500 pg/mL when tested using the standard protocol (See Annex 2 ). This
criterion must be satisfied for the test data to be considered valid.

4. Any discrepancy between the two dilution series of the test chemical is to be reviewed. The 1Cso
of both the first series and the second series must be within 20% of the mean ICso of the two
dilution series together. This criterion must be satisfied for the test data to be considered valid.
The minimum value for 1Cso is 39.1 pg/mL and the maximum value is 5000 pg/mL. 1Cso at other
maximal and minimal concentrations of test chemicals are expressed in the same manner. These
values of ICso are only used for quality control calculations.

5. The difference between left and right wells of the negative control should be reviewed to confirm
systematic quality. The mean OD of the left side and the mean OD of the right side should be
within 15% of the mean OD of both sides combined. This criterion must be satisfied for the test
data to be considered valid.

6.  The two test results adopted for making a prediction must be checked for equality. The higher of
the two 1Cso values of the two positive controls (SDS) must be no more than twice as large as the
lower of the two values. (The higher value + the lower value = 2)

4.7 Evaluation

Eye irritation potency of the test chemical is predicted using triethanolamine as a relative control (See
Annex 1.). Triethanolamine is classified No Category under GHS, and using this as a reference, a test
chemical is identified as negative (No Category) when the ICso is higher than or equal to that of
triethanolamine and is identified as positive (Category 1 or 2) when the ICso is lower than that of
triethanolamine. The test is performed twice. If the results of the two tests are different, a third test is
performed and the data of the two tests with the same result are adopted for evaluating. If discrepancies
between three results must be reviewed, the test is repeated three times.

5 References
Scott, L. et al., Toxicol. In Vitro, 24(1), 1-9 (2010).
Hagino, S. et al., ATLA, 36, 641-652 (2008)
Hagino, S. etal., ATLA, 38, 139-152 (2010)
Itagaki, H. et al., Toxicol. in Vitro, 5, 139-143 (1991).
Ohno, Y. et al., Toxicol. in Vitro, 13, 73 (1999).
Saotome, K. et al., Toxicol. in Vitro, 3, 317-321 (1989).

10
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8. Ohno, Y etal., AATEX, 3, 123 (1995).
9. Tani, N., Toxicol. in Vitro, 13,175 (1999).

10. Guidance for evaluation of eye irritation of cosmetic ingredients using alternative method (Draft
document by the study team supported by Ministry of Health and Welfare), AATEX,5,Suppl.,
Guideline Draft1-3 (1998).

11.  Ohno, Y., ATLA, 32, Supplement 1, 643-655, 2004.

6 List of abbreviations and acronyms

°C

ATCC
DMSO
EPA

FBS

GHS

1Cs0

|

JaCVAM
MEM

NI

oD
Modified PBS
SDS

SIRC cells
SIRC-CVS

degrees Centigrade

American Type Culture Collection

Dimethyl Sulfoxide

United States Environmental Protection Agency

Fetal Bovine Serum

Globally Harmonized System of Classification and Labelling of Chemicals
half maximal inhibitory concentration

Irritant

Japanese Center for the Validation of Alternative Methods
Minimum Essential Medium

Non Irritant

Optical density

Phosphate-Buffered Saline without calcium or magnesium
Sodium Dodecyl Sulfate

Statens Seruminstitut Rabbit Corneal cells

Statens Seruminstitut Rabbit Cornea—Crystal Violet Staining

7 Revision history

(1) The revision of ver.1 — ver.1.71 that is the same as ver.1.71j and ver.1.71e, is shown by the green
character in ver. 2.13. The protocol of the ver.1 was used for evaluating 68 chemicals at Shiseido Research
Center in 2009-2010 and was subjected to the peer review by JaCVAM.

(2) The revision after ver.1.71 is shown by the blue character in ver. 2.13.

(3) The revision from ver.2.07 to ver.2.08:
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In  4.7.(4), “The difference between two dilution series of the substance should be confirmed. The IC50s
of the first series and the second series should be within + 20% of the mean IC50 of two series  the mean
+20% , respectively.” was changed to “The difference between two dilution series of the substance
should be confirmed. The 1C50s of the first series and the second series should be within + 20% of the
mean IC50 of two series(the mean of the first IC50 and the second 1C50), respectively.”

(4) The revision form ver.2.08 to ver.2.09:

In 4.3.(3), “The five measurements (4.7.(1)-(5)) of the quality control should be used for checking wether
the volatile substance has an effect on other wells. The criterion of the toxic effect is the same as that of
the quality control. When the volatile substance has an effect on other wells, the retest should be performed
using dilution.”

(5) The revision from ver.2.09 to ver.2.11:

“SIRC cytotoxicity test” was changed to “SIRC-CVS cytotoxicity test”. “Table 1” of 3.7.1. was changed
to “Figure 1”.

(6) The revision from ver.2.11 to ver.2.12:

The version was added to title. SIRC-CVS was added to list of abbriviations and acronyms of 6. “Figure
1. Layout of 96 well microplate* was changed to “Figure 2. Layout of 96 well microplate”. “Figure 2.
Addition of cell suspension” was changed to “Figure 3. Addition of cell suspension”

(7)The version from ver.2.12 to ver.2.13:

In 3.7.2., “Futhermore, the data of the well with precipitation or so on at anytime after the mix of the
substance and the cell should be reject for unsuitable suspension” was changed to “

Furthermore, the data of the well with precipitation or so on at anytime after the mix of the substance and
the cell, especially after 72 hr incubation, should be rejected for unsuitable suspension”.

The address of the author, “2-12-1, Fukuura, Kanazawa-ku, Y okohama-shi, 236-8643 Japan” was changed
to “2-2-1, Hayabuchi, Tsuzuki-ku, Yokohama-shi, 224-8558, Japan”.

(8)The revision from ver.2.12 from ver.3.1:
The version and the date were renewed.
In 1., “and United States Environmental Protection Agency (EPA)” was deleted.

In 3.1, “ e.g. When the cell culture starts at passage number of 435 and is maintained by two passages
per one week, it should be used within passage number of 458 ” was added.

In 3.4., ”The manufacturer and so on of the reagent is shown in the Table 1.” was changed to “The example
of the manufacturer and so on of the reagent is shown in the Table 1.”.

In 3.7.1., “The solubility of the substance in the medium should be confirmed in advance.” was changed
to “The solubility of each substance in the medium should be confirmed in advance, using the procedure
shown in Fig. 1.”.

In figure 1, “Select the solvent on the basis of the examination of the solubility in DMSO or Ethanol.” was
changed to “Examine which solvent is more soluble, DMSO or Ethanol and select appropriate solvent.

12



In 4.6., “For EPA standard, the test substance is judged as negative (Category 4) when the IC50 is higher
than that of triethanolamine, and is judged as positive (Category 1-3) when the 1C50 is lower than or equal
to that of triethanolamine  see table 3 and 4 of annex 1 .” was deleted.

In table 1., “The manufacturer and so on of the reagent” was changed to “The example of the manufacturer
and so on of the reagent” . Also, lot numbers were deleted from remarks.

In annex 1, “The same examination that the in vivo evaluation is performed by EPA classification is shown
in table 2. The in vivo results are discriminated between category 4 and others (category 1-3) of the EPA
standard. Triethanolamine is classified as category 3. Therefore, when the IC50 of future test substance
is higher than that of triethanolamine, it should be evaluated as a non irritant. If the 1C50 of the test
substance is lower than or equal to that of triethanolamine, it should be evaluated as an irritant.” was
deleted.

Table 2 and Table 4 of annex 1 were deleted and table number was moved up.
(8)The revision from ver.3.1 to ver.3.2:

In 4.7. (4), “Treatment of IC50 expressed with inequality sign is performed in the same manner.” was
added.

(9)The revision from ver.3.2 to ver.3.3:
In “1.Purpose”, “as a bottom up approach Scott et al., 2010 ” was added.

In “2. The principle of SIRC cytotoxicity test” “The relative control was additionally used to obtain the
invariable results (Ohno, 2004).“  was added.

In triethanolamine of “3.4. Culture medium and reagent”, “It should be used that of Purity>=98.0%.” was
added.

In 3.7.2., overlap with 3.7.1 was removed. “The test substance is solved or uniformly suspended with
medium at a concentration of 10,000 pg/mL (1% w/v). It is solved or uniformly suspended using vortex
mixer, waterbath and sonicator when it finds necessary. DMSO or ethanol is used for solving or
suspending if needed. The concentration of DMSO or ethanol is 10,000pug/mL (1% w/v) in the initial
substance solution. The solvent selection is medium, DMSO in medium and ethanol in medium in order.
In addition, the concentration of the substance is decreased to 5,000 pg/mL (0.5% w/v) for suspending
when it finds necessary. The substance that is not suspended homogeneously is judged as an inapplicable
substance for this test.”was deleted. And, “The test substance is solved or uniformly suspended at
appropriate concentration by the procedure described in 3.7.1.” was added.

In “4.6.Evaluation”, “on the basis of the in vivo data by Ohno et al. ** was deleted.

In “5.References” and the text, the reference numbers were added. The format of reference was changed.
The references of the following paper were added.

Ohno, Y., ATLA, 32, Supplement 1, 643-655, 2004.
Scott, L. et al., Toxicol. In Vitro, 24(1), 1-9 (2010).

The reference of the following paper was deleted.

13
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Ohno, Y. et al., In Vitro Toxicol.,7, 89 (1994)

Table 2 of annex 1 and the related sentences were deleted.

In reference of annex 1, the format of references was changed.
(10)The revision from ver.3.3 to ver.3.4:

In 2., “The application time of 72hr is set with consideration of time (within 72hr) from ocular instillation
to maximal eye irritation for general chemicals except acid or alkali, on the basis of in vivo data at the
previous research project5).” was added.

In 2., “The SIRC cytotoxicity test procedure is based on the measurement of viable cells stained by crystal
violet.” was changed to “The SIRC cytotoxicity test is based on the measurement of viable cells stained
by crystal violet, which penetrates via cell membrane and stains biological macromolecules.”

In 2., “On the other hand, the disadvantage of this method is to be confined to test substances which are
solved or uniformly suspended in the medium.” was added.

In 4.5., “If the multiple concentrations showing 50% cell viability were obtained from one substance, the
lowest IC50 should be adopted.” was added.

(11)The revision from ver.3.4 to ver.3.5:

In 2., “The SIRC cytotoxicity test is based on the measurement of viable cells stained by crystal violet,
which penetrates via cell membrane and stains biological macromolecules” was changed to “The SIRC
cytotoxicity test is based on the measurement of viable cells stained by crystal violet, which penetrates via
cell membrane treated with methanol and stains biological macromolecules.”.

In 3.1., “The cells should be used during 3 months after the start of cultivation” was changed to “The cells
should be used within 35 passages from their purchased stock”.

In 3.4., the explanation of Phosphate-Buffered Saline - ,“Calcium and magnesium are removed from
PBS” was added.

4.4 was reinstated from mistaken deletion in ver.3.4.

In (1) of 4.7., “seeded at the concentration of 1x104 cells/well” was changed to “seeded at the
concentration of 2x104 cells/well”.

(12)The revision from ver 3.5 to ver.3.6:
In 4.5, “Treatment of 1C50 expressed with inequality sign is performed in the same manner.” was added.

The order of 4.6.Evaluation and 4.7. Quality control was changed to that of 4.6. Quality control and 4.7.
Evaluation.

In (4) of 4.6., “The treatment to 1C50 expressed with equality sign are only used at the calculation for
quality control.” was added.

(13) The revision from ver.3.6 to ver.3.7:

In 4.7, * of GHS standard” was revised to “of UN GHS classification system”.

14



In 3.7.1., “and has no test.” was revised to “and is not judged as testable.”
(14) The revision form ver.3.7 to ver 3.8

In 3.8, many minor revisions for readability were made by a native-English speaker. (see Word file)
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Table 1. Typical reagents and their manufacturers

Reagent or Medium Manufacturer Catalog number Notes

MEM (Minimum Essential Medium) GIBCO Code No. | 11095
Fetal Bovine Serum GIBCO REF No. | 26140-079
Penicillin-Streptomycin-Amphotericin (100x) GIBCO/BRL REF No. | 15240-062
Phosphate-Buffered Saline (modified PBS) Nissui Code No. | 05913
0.25% (w/v) Trypsin (Immol/L EDTA 4Na) Wako Cat No. | 209-16941
Dimethyl sulfoxide (DMSQ) Kanto Cat No. | 2950-1B
Ethanol Wako Cat No. | 057-00456
Crystal violet Wako Cat No. | 031-04852
Methanol Wako Cat No. | 131-01826
Sodium Dodecyl Sulfate Wako Cat No. | 191-07145
Triethanolamine Kanto Cat No. | 40268-00

Products of the same specification from the specified manufacturer may be used for Minimum Essential
Medium, Fetal Bovine Serum, Penicillin-Streptomycin-Amphotericin, Sodium Dodecyl Sulfate, and
Triethanolamine. Equivalent products from other manufacturers are acceptable for other reagents.

Nissui: Nissui Pharmaceutical Co., Ltd
Wako: Wako Pure Chemical Industries, Ltd.

Kanto: Kanto Chemical, Co., Inc.
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Figure 2: Layout of the 96-well microplate
1 2 3 4 5 6 7 8 9 10 11 12

A PBS PBS
B ) PBS
c s2

D

E

F

G

H

PBS: 200 pL of modified PBS

NC: The Medium, a DMSO-Medium solution at a concentration of 10,000 pg/mL, or an ethanol-Medium
solution at a concentration of 10,000 pg/mL

S: Eight-well, two-fold serial dilution of the test chemical (100 uL per well)
R: Eight-well, two-fold serial dilution of the relative control (100 pL per well)
P: Eight-well, two-fold serial dilution of the positive control (100 pL per well).

Serial dilution of the test chemical is made using the Medium, a 10,000-pg/mL concentration of DMSO-
Medium solution, or a 10,000-pg/mL concentration of ethanol-Medium solution. Serial dilution of the
positive and relative controls are made using the Medium.

Figure 3. Addition of cell suspension

1 2 3 4 5 6 7 8 9 10 11 12

I o T m o O W >»

| Cell suspension (100 pL)
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Annex 1 Rational for using triethanolamine as a reference control

Triethanolamine was selected as a relative control substance of the SIRC cytotoxicity test for
distinguishing between ocular non-irritants (NI) and irritants (1) per the Globally Harmonized System of
Classification and Labeling of Chemicals (GHS). It is one of the substances used in the previous validation
study that was performed by a Research Grant for Health Sciences, MHW and Japanese Cosmetic Industry
Association, and reported by Ohno et al.! and Tani et al.? Also, it is readily available commercially, is
soluble in the Medium, and has been studied extensively, with plenty of useful cytotoxicity and in vivo
data available for evaluating eye irritation potency.

In selecting the relative control substance, accuracy and other characteristics for distinguishing between
NI and | were checked for every available substance from previous validations. As a result of this
comparative study, triethanolamine was selected as a relative control substance because of a relatively low
instance of false negatives, a high accuracy except for substances which for which cytotoxicity could not
be quantified (10000 < etc.), and clarity of categorization (for example, alcohol) for substances yielding
false negative, as shown in table 1. Identification of substances likely to result in false negatives is
important from the perspective of minimizing the risk of eye irritation.

References

1) Ohno, Y. et al., Toxicology in Vitro 13, 73-98 (1999)
2) Tani, N. et al., Toxicology in Vitro 13, 175-187(1999)

18



89 | T | ST | 0T | 8 162 162 veioT 26 pal pry
T.L | T | 9T | 6 8 26€ 26€ T ajejooAjBoryy wniojed
v, | T | LT | 8 8 vly vly IN ajeozuaq outwelAylowip-d |Axay|Ay3-z
.| 2 | /T | 8 L 669 669 gz10 ‘vz 'T xdulwejouedoidosiiq
vl | ¢ | 8T | L | L 12 12 Vvei07 xP10€ 21190y
9, | ¢ | 6T | 9 L 898 898 Vvei0T *P19e 21109419
6L | ¢ 0c | S L 256 256 V2107 are|Adl[es wnipos
Z8 Z T¢ 1% . €96 £06 IN ("0°30¢) s1eajoouow uellgios auajAyreAxok|od
6. | € | 12| ¥ | 9 0617 0617 V2101 [oyodye JAzusg
28| € | 2| e |9 021 0€eT T p19€ 2110€T
68 | € | €| ¢ |9 0602 0602 IN aulwejoueyal L
28| v | €| z | § 0888 > 0888 vZ107 xloueng
S8 14 144 T S 0€E6 > 0EE6 IN a1eI1suAw [Adoados)
8| s |ve| T | ¥ 0000T > 0000T VvZ107 Joueyiq
8| S |ve| T | ¥ 0000T > 0000T IN uonN|os 8pLIoJYd WNIPOS d1U0J0S|
28| 9 |G| 0| ¢ 0091T 009TT IN uLRIAID
28| 9 |92 | 0| 2 008YT > 0081 IN apupAyue 2191]1S
28| 9 || 0|1 00€SE > 00€S€E IN 00% 109416 auajALpak|od
zan(w/6r) Bunsa)
(%) 059 :A3101X0303Kd o>_>5.”_- uo paseq
20V | dd | d1 | Nd | NL Burjuey DUIS uoljesyisse|d SHO saouejsqng

aAnIsod as|e} .44 ‘eAnisod anly 41 ‘eAnebau asie) (NH ‘eAnebau aniy (N1 Aoy

- uoneolISSe|d SHO -
aoue)sqns |043U0d dAjela Buiyoajes 10j ejep Apnjs uoijepijeA snoiaald ay} JO SISeq 8Yj UO UOIJBN|BAS SAIJR|OII0 Y]l | d|qel

19

259



"SUOIRIIUSIUOD 90T YIIM UaXe] B1ep Wol) pajolpaid aiam suoneoljdde si se,, 10§ S}NSa OAIA Ul 8y L

“Lred auo 10J 1d30X8 ‘Sa1i01LI0qR| 810W 10 aAl) wod) (uw/Bn) 0sD| Ueaw ay) aJe 1531 A110IX0101A0 DYIS a1 oy eled  ZdN

"¥T Aep Uo paplodal sem eleq

"1 Aep uo papiooal sem elep uaym z Aiobisje) pue T AloBared SHO Usamiaq areullwlIosIp sAemfe Jou op synsal 1sa] 8ka azieig 8yl  TdN

9| 0| 0 ]|S]| 6 85'T 85'T T *9PHOIYD Wnjuowwre|Ayawin|Ares)s
62 | 0 T | v2 | 6 19T 19T T *9PHOIYd wniulplAd|AD
(sl ¥ wouy eyeq)
4 0 Z 4 6 652 652 vzlIot *9PIWOIg wniuowweAyawinA1e)
e | 0| € || 6 29'6 29'6 vZli0T ¥3UIWE|OUBYIS0UOIN
8¢ 0 14 1¢ 6 1T Tt vzZIoT «8p1wolq usydiwog
w| 0| S |0Z] 6 6T 0'6T vZl10T *9PHOIYd Wnjuofezusg
vww | 0| 9 | 6T | 6 8'.€ 8'.€ T 3puIojyd wniuowwelAyiawip|Areslsia
vy | 0 L | 8T | 6 '8¢ v'8g vZI0T +('0"3 0T) JayrajAuaydjA1o0 susjAyraAxokjod
05 | 0 8 | LT | 6 979 979 VZ10T x(Uonnjos 950z) 8reuoan|b suipIxaylojyd
(sqe| ¥ wouy ereq)
& | 0 | 6 | 9T | 6 (4 02T VZi0T ¥TeJNe| WNISse)0d
95 | 0 | 0T | ST | 6 orT ovT VvZl10T «alewen|B-1 mojrel pareusbospAy wnipos
65 | 0 | IT | ¥T | 6 8971 89T vzli0T «318J|Ns |Aine| wnipos
29 0 ZT | st 6 181 18T vZ 10T x81BUI29NS0JNs winipos (JAxayjAyie-g) 1a
G99 | 0 |eT|2T| 6 102 102 IN ayeozusgAxolpAy-d J1AyleiN
29| 1T |€er|er| 8 812 812 VvZl10T aulwelpausjAusyd-w
G99 T T TT 38 98¢ 98¢ VZIoT 19159 pIoe Ae) 85010NS

20

260



"(y¥T=U) elep 8yl WO} SUOIRIASP PJepUL]S Z+ Ueaw ayl uo paseq si ‘Juw/brl 005‘z—000‘T ‘utwejourylali Jo abuel 059 ay L

[01)U0D IDUIIJII & S& QU B[OUBYIILI) JO UL (ST 198 9Y) J10J SISeq Y I, T Xouuy

21

261






Data sheet format

1) Raw data
2) Runl
3) Run2
4) Run3
5) Summary

Appendix 4
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SIRC validation study datasheet

SIRC-CVS:TEA

for protocol ver. 3.3

Laboratory

ABC.inc

Study director

Mai Endo

Test substa

nce

AAA2015

Code of Test Substance

03

Relative control substance

Triethanolamine

Positive control substance

Sodium Dodecyl Sulfate

Negative control substance

DMSO

Total nums of runs

2

Run1i

Run2

Run3

Cell seeding day (yyyy/mm/dd)

2013/05/27

2015/05/31

Name of experimenter

Takashi Omori

Yumi Takaka

Passage No. at the time of purchase

1

1

Passage No. after thawing

2

4

Passage No. at the time of assay

6

7

Test substance conc.(%)

1.000

1.000

Relative control substance conc.(%)

1.000

1.000

Positive control substance conc.(%)

0.100

0.100

Run1

I /]

0.056
0.109
0.074
0.072
0.095
0.072
0.066
0.068

0.070
0.551
0.594
0.555
0.602
0.514
0.509
0.124

0.094

0.109 0.073

0.086

0.086

0.205

0.050

0.060

0.543
0.439

0.511
0.556

0.422
0.562

0.586
0.452

0.501
0.522

0.066
0.064
0.059
0.066

0.080 0.336
0.092 0.356
0.100 0.076
0.071 0.110

0.526
0.414
0.050
0.063

0.584
0.435
0.051
0.063

0.489
0.437
0.114
0.105

0.448
0.422
0.429
0.561

0.568
0.594
0.530
0.536

0.092

0.098 0.110

0.056

0.092

0.068

0.136

0.116

0.069
0.592
0.547
0.527
0.526
0.512
0.524
0.099

0.127
0.128
0.143
0.072
0.092
0.116
0.116
0.052

Test substance

Rlative control substance

Positive control substance |

Run2

| 2|

Negative control substance

0.093
0.056
0.057
0.079
0.071
0.067
0.091
0.078

0.084
0.533
0.526
0.581
0.468
0.579
0.585

0.11

0.09

0.066 0.053

0.056

0.054

0.061

0.062

0.051

0.539
0.461

0.522 0.588
0.451 0.578

0.537
0.556

0.536
0.591

0.593
0.582

0.575
0.415

0.582
0.402

0.065
0.078
0.054

0.044

0.096 0.461
0.0621 0.222
0.056 0.055
0.043 0.051

0.534
0.683
0.060
0.072

0.546
0.548
0.064
0.063

0.525
0.508
0.255
0.153

0.51
0.597
0.356
0.347

0.529
0.505
0.653
0.579

0.076

0.086 0.066

0.056

0.108

0.052

0.122

0.068

0.134
0.453
0.481
0.498
0.539
0.513
0.418
0.099

0.092
0.065
0.064
0.066
0.056
0.068
0.067
0.072

Test substance

Rlative control substance

Positive control substance |

Run3

Negative control substance

0.055
0.051
0.054

0.05
0.052
0.055
0.055
0.055

0.054
1.065
1.088
0.998
1.015
1.047
1.032
0.056

0.056

0.058 0.059

0.055

0.054

0.053

0.057

0.062

0.341
0.257

0.623 0.427
0.584 0.466

0.318
0.343

0.635
0.638

0.778
0.797

0.878
0.837

0.901
0.808

0.061
0.068

0.08 0.598
0.078 0.715

0.988
0.872

1.091
1.029

1.129
1.056

1.1
1.079

1.115
1.176

0.134

0.141

0.056 0.052
0.058 0.052

1.169
1.281

1.152
1.174

1.183
1.184

1.182
1.146

1.152
1.092

0.053

0.054 0.054

0.054

0.053

0.054

0.052

0.05

0.053
1.129
1.154
1.164
1.065
1.141
1.116
0.052

0.052
0.051
0.052
0.051
0.052
0.053
0.054
0.054

Test substance

Rlative control substance

Positive control substance |

Comment:

Negative control substance
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Sub_exp. 1 1 (a) Blank 0.093
0.056 0.07 0.094 0.109 0.073 0.086 0.086 0.205 0.05 0.06 0.069 0.127 (b) Mean OD of negative controls (left side) 0.554
0.109 0.551 0.592 0.128 (c) Mean OD of negative controls (right side) 0.538
0.074 0.594 0.547 0.143 (d) Mean OD of both negative controls 0.546
0.072 0.555 0.066 0.08 0.336 0.526 0.584 0.489 0.448 0.568 0.527 0.072 (e) Negative control (I) - Blank [(b) - (a)] 0.461
0.095 0.602 0.064 0.092 0.356 0.414 0.435 0.437 0.422 0.594 0.526 0.092 (f) Negative control (r) - Blank [(c) - (a)] 0.445
0.072 0.514 0.059 0.1 0.076 0.05 0.051 0.114 0.429 0.53 0.512 0.116 (g) Standard deviation of OD for negative controls 0.034
0.066 0.509 0.066 0.071 0.11 0.063 0.063 0.105 0.561 0.536 0.524 0.116 (h) 15% mean of negative controls [(d) * 0.15] 0.082
0.068 0.124 0.092 0.098 0.11 0.056 0.092 0.068 0.136 0.116 0.099 0.052 (i) Mean OD of negative controls+15% [(d) + (h)] 0.628

(j) Mean OD of negative controls -15% [(d) - (h)] 0.464

Test substance [AAA2015
[Prepared solution (%) 1.0 | [Common ratio 2 |Final maximum conc. (ug/mL) 5000]

Conc. Data1l Data2 Mean Cell Viability (%) Conc. Cell Viability (%)

5000 0 0 0 -20.5 Low 625 87.8

2500 0 0 0 -20.5 High 1250 -20.5

1250 0 0 0 -20.5

625 0.543 0.439 0.491 878 IC50 Not estimated pug/mL
3125 0.511 0.556 0.534 97.2
156.3 0.422 0.562 0.492 88.1 Data1 Data2 Mean
78.1 0.586 0.452 0.519 94.0 Not est Not es' Not estimated

39.1 0.501 0.522 0.512 924

Relative contorol substance
[Prepared solution (%) 1.0 | [Common ratio 2| |Final maximum conc. (ug/mL) 5000]

Conc. Data1l Data2 Mean Cell Viability (%) Conc. Cell Viability (%)

5000 0.066 0.064 0.065 -6.2 Low 12500 55.8
2500 0.08 0.092 0.086 -1.6 High 25000 -1.6
1250 0.336 0.356 0.346 55.8

625 0.526 0.414 047 83.2 IC50 1,340.7  pg/mL

3125 0.584 0.435 0.51 919
156.3 0.489 0.437 0.463 81.7
78.1 0.448 0.422 0.435 755
39.1 0.568 0.594 0.581 107.7

Positive contorol substance
[Prepared solution (%) 0.1] [Common ratio 2| |Final maximum conc. (ug/mL) 500|

Conc. Data1l Data2 Mean Cell Viability (%) Conc. Cell Viability (%)

500 0.059 0.066 0.063 -6.8 Low 78 887

250 0.1 0.071 0.086 -1.7 High 15.6 3.6

125 0.076 0.11 0.093 0.0

62,5 0.05 0.063 0.057 -8.1 IC50 10.7 ng/mL

31.25 0.051 0.063 0.057 -8.0
15.63 0.114 0.105 0.11 3.6
7.8 0.429 0.561 0.495 88.7
39 0.53 0536 0533 97.1

QC check Judgement Conc. Test Relativ Positive |(%) 120.0
(1) 0546 OK 5000 #N/A #N/A #N/A
(2) 107| Retest 2500 #N/A #N/A #N/A 100.0 R
(3) 13407 oK 1250 #N/A #N/A #N/A
(M Notest]  Retest 625 87.8 #N/A #N/A g0.0\.
(41 Notest]  (Retest) 3125 972 #N/A #N/A :
(4)2 Notest] (Retest) 156.3 88.1 #N/A #N/A 600 —e—Test
(5)M 0.546 oK 781 940 #N/A #N/A : _
(5)L  0.554 (OK) 39.1 924 #N/A #N/A \ —8—Relative
(5)R  0.538 (OK) 500.0 #N/A #N/A 6.8 40.0 ——Positive
250.0 #N/A #N/A 17 \ \
125.0 #N/A #N/A 0.0 20.0
625 #N/A #N/A  -8.1
313 #N/A #N/A  -80 00 -
156 #N/A #N/A 36 10 100 1000 10000
7.8 #N/A #N/A 887 200 Hg/mL
39 #N/A #N/A 971

5000 #N/A  -6.2 #N/A
2500 #N/A 1.6 #N/A
1250 #N/A  55.8 #N/A
625 #N/A  83.2 #N/A
313 #N/A 919 #N/A
156 #N/A  81.7 #N/A
78 #N/A 755 #N/A
39 #N/A 107.7 #N/A

265



Sub_exp.2 2 (a) Blank 0.075
0.093 0.084 0.09 0.066 0.053 0.056 0.054 0.061 0.062 0.051 0.134 0.092 (b) Mean OD of negative controls (left side) 0.545
0.056 0.533 0.453 0.065 (c) Mean OD of negative controls (right side) 0.484
0.057 0.526 0.481 0.064 (d) Mean OD of both negative controls 0.515
0.079 0.581 0.065 0.096 0.461 0.534 0.546 0.525 0.51 0.529 0.498 0.066 (e) Negative control (1) - Blank [(b) - (a)] 0.47
0.071 0.468 0.078 0.062 0.222 0.683 0.548 0.508 0.597 0.505 0.539 0.056 (f) Negative control (r) - Blank [(c) - (a)] 0.409
0.067 0.579 0.054 0.056 0.055 0.06 0.064 0.255 0.356 0.653 0.513 0.068 (g) Standard deviation of OD for negative controls ~ 0.053
0.091 0.585 0.044 0.043 0.051 0.072 0.063 0.153 0.347 0.579 0.418 0.067 (h) 15% mean of negative controls [(d) * 0.15] 0.077
0.078 0.11 0.076 0.086 0.066 0.056 0.108 0.052 0.122 0.068 0.099 0.072 (i) Mean OD of negative controls+15% [(d) + (h)] 0.592
(j) Mean OD of negative controls -15% [(d) - (h)] 0.437
Test substance [AAA2015
Prepared solution (%) 1.0 | |Common ratio 2 |Fina| maximum conc. (ug/mL) 5000
Conc. Datal Data2 Mean Cell Viability (%) Conc. Cell Viability (%)
5000 0.539 0.461 0.5 96.7 Low 0.0 #N/A
2500 0.522 0.451 0.487 93.6 High 0.0 #N/A
1250 0.588 0.578 0.583 115.6
625 0.537 0.556 0.547 107.3 IC50 >5000 ng/mL
312.5 0.536 0.591 0.563 111.1
156.3 0.593 0.582 0.588 116.6 Data1 Data2 Mean
78.1 0.575 0.415 0.495 95.6 5,000 5,000 5,000
39.1 0.582 0.402 0.492 94.9
Relative contorol substance
|Prepared solution (%) 1.0 | |Common ratio 2| |Fina| maximum conc. (ng/mL) 5000
Conc. Datal Data2 Mean Cell Viability (%) Conc. Cell Viability (%)
5000 0.065 0.078 0.072 -0.8 Low 12500 60.6
2500 0.096 0.062 0.079 0.9 High  2500.0 0.9
1250 0.461 0.222 0.342 60.6
625 0.534 0.683 0.609 121.4 IC50 1,413.7  pg/mL
3125 0.546 0.548 0.547 107.4
156.3 0.525 0.508 0.517 100.5
78.1 0.51 0.597 0.554 108.9
39.1 0.529 0.505 0.517 100.6
Positive contorol substance
|Prepared solution (%) 0.1 | |Common ratio 2| |Fina| maximum conc. (ng/mL) 500
Conc. Datal Data2 Mean Cell Viability (%) Conc. Cell Viability (%)
500 0.054 0.044 0.049 -5.9 Low 78 629
250 0.056 0.043 0.05 -58 High 156  29.4
125 0.055 0.051 0.053 -5.0
62.5 0.06 0.072 0.066 -2.0 IC50 10.2 ng/mL
31.25 0.064 0.063 0.064 -2.6
15.63 0.255 0.153 0.204 29.4
7.8 0.356 0.347 0.352 62.9
3.9 0.653 0.579 0.616 123.1
QC check Judgement Conc. Test Relativ Positive (%) 140.0
(1) 0.515 OK 5000 96.7 #N/A #N/A
(2) 10.2 Retest 2500 93.6 #N/A #N/A
(3) 14137 OK 1250 115.6 #N/A #N/A
(4)M  5,000.0 OK 625 107.3 #N/A #N/A
@)1 so000|  (OK) 3125 1111 #N/A  #N/A \ >
(4)2  5,000.0 (OK) 156.3 116.6 #N/A #N/A —o—Test
(5)M 0.515 OK 78.1 95.6 #N/A #N/A
(5L  0.545 (OK) 39.1 949 #N/A #N/A ——Relative
(5)R_0.484 (OK) 500.0 #N/A #N/A  -59 e PoOsitive
250.0 #N/A #N/A  -58
125.0 #N/A #N/A  -5.0 \
62.5 #N/A #N/A  -2.0
31.3 #N/A #N/A  -26
15.6 #N/A #N/A 294 . '
78 #NIA HN/A  62.9 10 1000 10000 g /mt
39 #N/A #NA 123.1 -200
5000 #N/A  -0.8 #N/A
2500 #N/A 0.9 #N/A
1250 #N/A  60.6 #N/A
625 #N/A 121.4 #N/A
313 #N/A 107.4 #N/A
156 #N/A 100.5 #N/A
78 #N/A 1089 #N/A
39 #N/A 100.6 #N/A
4
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Sub_exp.3 0 (a) Blank 0.054
0.055 0.054 0.056 0.058 0.059 0.055 0.054 0.053 0.057 0.062 0.053 0.052 (b) Mean OD of negative controls (left side) 1.041
0.051 1.065 1.129 0.051 (c) Mean OD of negative controls (right side) 1.128
0.054 1.088 1.154 0.052 (d) Mean OD of both negative controls 1.085

0.05 0.998 0.061 0.08 0.598 0.988 1.091 1.129 1.1 1115 1.164 0.051 (e) Negative control (I) - Blank [(b) - (a)] 0.987
0.052 1.015 0.068 0.078 0.715 0.872 1.029 1.056 1.079 1.176 1.065 0.052 (f) Negative control (r) - Blank [(c) - (a)] 1.074
0.055 1.047 0.134 0.056 0.052 1.169 1.152 1.183 1.182 1.152 1.141 0.053 (g) Standard deviation of OD for negative controls ~ 0.056
0.055 1.032 0.141 0.058 0.052 1.281 1.174 1.184 1.146 1.092 1.116 0.054 (h) 15% mean of negative controls [(d) * 0.15] 0.163
0.055 0.056 0.053 0.054 0.054 0.054 0.053 0.054 0.052 0.05 0.052 0.054 (i) Mean OD of negative controls+15% [(d) + (h)] 1.247

(j) Mean OD of negative controls -15% [(d) - (h)] 0.922
Test substance |AAA2015
Prepared solution (%) 0.0 | |Common ratio 2 |Fina| maximum conc. (ug/mL) 0

Conc. Datal Data2 Mean Cell Viability (%)

Conc. Cell Viability (%)

0 0.341 0.257 0.299 23.8 Low 0.0 238
0 0.623 0.584 0.604 53.3 High 00 238
0 0.427 0.466 0.447 38.1
0 0.318 0.343 0.331 26.8 IC50 #NUM! pg/mL
0 0.635 0.638 0.637 56.5
0 0.778 0.797 0.788 71.2 Data1 Data2 Mean
0.0 0.878 0.837 0.858 78.0 #NUM! #NUM! #NUM!
0.0 0.901 0.808 0.855 77.7
Relative contorol substance
|Prepared solution (%) 0.0 | |Gommon ratio 2| |Fina| maximum conc. (ug/mL) 0

Conc. Datal Data2 Mean Cell Viability (%)

Conc. Cell Viability (%)

0 0.061 0.068 0.065 1.0 Low 0.0 1.0
0 0.08 0.078 0.079 24 High 0.0 1.0
0 0.598 0.715 0.657 58.5
0 0.988 0.872 0.93 85.0 IC50 #NUM! ng/mL
0 1.091 1.029 1.06 97.6
0 1.129 1.056 1.093 100.8
0.0 1.1 1.079 1.09 100.5
0.0 1.115 1.176 1.146 105.9
Positive contorol substance
|Prepared solution (%) 0.0 | |Common ratio 2| |Final maximum conc. (ug/mL) 0

Conc. Datal Data2 Mean Cell Viability (%)

0.141 0.138
0.058 0.057
0.052 0.052
1.281 1.225
1.174 1.163
1.184 1.184
1.146 1.164
1.092 1.122

QC check

Judgement

(1

()

()
(4M
(4
(4)2
(M
(5L
(R

1.085
HHHH
#NUM!
#NUM!
#NUM!
#NUM!

1.085

1.041

1.128

OK
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!

OK

(OK)
(OK)

8.1 Low
0.3 High
-0.2

113.6 1C50

107.6

109.6

107.7

103.6

Conc. Test
0 238
0 533
0 381
0 268
0 565

0 712
0.0 78.0
0.0 777
0.0 #N/A
0.0 #N/A
0.0 #N/A
0.0 #N/A
0.0 #N/A
0.0 #N/A
0.0 #N/A
0.0 #N/A

0 #N/A
0 #N/A
0 #N/A
0 #N/A
0 #N/A
0 #N/A
0 #N/A
0 #N/A

Conc. Cell Viability (%)

0.0 8.1
0.0 8.1
#NUM!

Relativ Positive

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
1.0
24
58.5
85.0
97.6
100.8
100.5
105.9

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

ug/mL

1.2
(%)

1.0

0.8
——f—Test

0.6 ~{f—Relative
==fe=Positive

0.4

0.2

0.0 r ) pg/mL

1 10 100
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SIRC-CVS:TEA

for protocol ver. 3.3

Laboratory ABC.inc
Test substance AAA2015
Code of test substance 03
Relative control substance Triethanolamine
Positive control substance Sodium Dodecyl Sulfate
Negative control substance DMSO
1C50 (ng/mL)
Relative control Positive control Judgement Final judgement
Test substance
substance substance
Run1 Not estimated 1340.7 10.7 Not decided
Run2 >5000 1413.7 10.2 Negative
Run3
Total Quality Check for Cells and Assay
@) (2) 3) 4) (5) (6)
OK Retest OK Retest OK
Runt 0.546 10.7 1340.7 Retest Retest 1.5% -1.5% 10.2 “g/mL 1.0
RuN2 OK Retest OK OK OK L '
0.515 10.2 1413.7 0.0% 0.0% 6.0% -6.0% g
OK OK
Run3 0.000 -4.0% 4.0%
Total OK Retest OK Retest OK OK
Some problems are fineded. Retest may be needed.
(%)
140 140 140'%)
130 130 130
120 \ 120 120
138 K 110 110
1 100 100
90 4 90 N »—* 90
80 A 80 \\ 80
70 70 70
60 \ 60 \ 60
50 50 50
40 \\ \ 40 \\ 40
30 \ 30 \ 30
20 0 20
10 \ \ 10
e —— e —~ T S | ‘
-10™39: . X ug/mL -10 39- . . pg/mL -10 391 3125 2500.0 ug/mL
—$—=Test =fll=Relative == PoOsitive —4—Test =—fll=Relative =h=Positive —@=Test «fll=Relative  ==he=Positive
Run1 Run2 Run3
Cell seeding day (yyyy/mm/dd) Cell seeding day (yyyy/mm/dd) Cell seeding day (yyyy/mm/dd)
2013/05/27 2015/05/31 0:00:00
Test substance Test substance Test substance
Test substance conc. (%) 1.0 Test substance conc. (%) 1.0 Test substance conc. (%) 0.0
Common ratio 2 Common ratio 2 Common ratio 2
Final maximum conc. (ug/mL) 5000 Final maximum conc. (ug/mL) 5000 Final maximum conc. (ug/mL) 0
Relative contorol substance Relative contorol substance Relative contorol substance
Relative contorol substance conc. (%) 1.0 Relative contorol substance conc. (%) 1.0 Relative contorol substance conc. (%) 0.0
Common ratio 2 Common ratio 2 Common ratio 2
Final maximum conc. (ug/mL) 5000 Final maximum conc. (ug/mL) 5000 Final maximum conc. (ug/mL) 0
Positive contorol substance Positive contorol substance Positive contorol substance
Positive contorol substance conc. (%) 0.1 Positive contorol substance conc. (%) 0.1 Positive contorol substance conc. (%) 0.0
Common ratio 2 Common ratio 2 Common ratio 2
Final maximum conc. (ug/mL) 500 Final maximum conc. (ug/mL) 500 Final maximum conc. (ug/mL) 0
Comment:
b
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Appendix 5

Rational for the quality control acceptance ranges

(1) The acceptance range of the absolute OD from the negative control, >0.4 was
obtained from the previous Shiseido’s data. The results using >0.4 showed that the
SIRC-CVS:TEA test was appropriate as an alternative method for eye irritation
(JaCVAM, 2011).

Table 1. Mean OD of negative control in the Shiseido’s data

No. Mean OD of the negative control (12wells)
1 0.725
2 0.648
3 0.906
4 1.085
5 0.739
6 0.582
7 0.784
8 0.731
9 0.660
10 0.731
11 0.703
12 0.648
13 0.668
14 0.670
15 0.879
16 0.965
17 0.854
18 0.976
19 0.749
20 0.961
21 0.681
22 0.617
23 0.889
24 0.648
25 1.023
26 0.987
27 0.872
28 0.822
29 0.990
30 0.658
31 0.684
32 0.578
33 0.746
34 0.654
35 0.653
36 0.649
37 0.675
38 0.933
39 1.110
40 0.958
41 0.914
42 0.883
43 0.718
44 0.923
45 0.586
46 0.870
47 0.707
48 0.862
49 0.747
50 0.714
51 0.712
52 0.728
53 0.975
54 0.748
55 0.744
56 0.857
57 0.667
58 0.736
59 0.676
60 0.806
61 0.658
62 0.813
63 0.811
64 0.630
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65 0.658
66 0.646
67 0.624
68 0.583
69 0.742
70 0.686
71 0.684
72 0.780
73 0.670
74 0.874
75 0.809
76 0.798
77 0.782
78 0.725
79 0.692
80 0.716
81 0.777
82 0.811
83 0.565
84 0.775
85 0.706
86 0.723
87 0.643
88 0.689
89 0.774
90 0.703
91 0.689
92 0.701
93 0.719
94 0.731
95 0.785
96 0.821
97 0.812
98 0.695
99 0.669
100 0.736
101 0.695
102 0.739
103 0.684
104 0.715
105 0.662
106 0.705
107 0.704
108 0.566
109 0.717
110 0.668
111 0.689
112 0.749
113 0.799
114 0.634
115 0.784
116 0.668
117 0.711
118 0.691
119 0.796
120 0.630
121 0.732
122 0.735
123 0.630
124 0.699
125 0.805
126 0.719
127 0.751
128 0.645
129 0.776
130 0.719
131 0.748
132 0.728
133 0.766
134 0.781
135 0.727
136 0.662
137 0.643
138 0.647
139 0.782
140 0.617
Average 0.745
Standard deviation 0.106




Table 2. Rejected mean OD of negative control in the Shiseido’s data

No. xﬁ??o?(i)zo\f/vg;fs)n egative The reason of rejection
1 0.351 The substance, 2,4-Difluoronitrobenzene affected the negative control wells.
2 0.320 The substance, 2,4-Difluoronitrobenzene affected the negative control wells.
3 0.378 The substance, 2,4-Difluoronitrobenzene affected the negative control wells.

(2) The acceptance range for IC50 of SDS, 77.7-258.7ug/mL was obtained from
mean+3SD in the previous validation study data of MHW (Tani et al, 1999). That
was confirmed by the previous Shiseido’s data as shown in table 3 and 4.

Table 3. IC50 of SDS in the Shiseido’s data

No 1C50 (pg/mL) of SDS
1 102.2
2 90.8
3 87.2
4 89.1
5 91.1
6 91.8
7 91.0
8 93.2
9 98.0

10 104.4

11 97.0

12 90.5

13 95.1

14 90.5

15 92.5

16 103.1

17 93.1

18 101.7

19 92.4

20 90.6

21 96.5

22 95.1

23 89.6

24 96.1

25 89.4

26 91.4

27 86.0

28 92.4

29 94.8

30 96.2

31 96.7

32 90.3

33 89.7

34 90.7

35 95.1

36 90.8

37 100.8

38 98.8

39 88.1

40 101.7

41 91.5

42 108.0

43 91.3

44 103.2

45 0.9

3
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46 92.7
47 91.4
48 100.2
49 91.5
50 97.2
51 89.1
52 103.5
53 90.6
54 113.7
55 89.0
56 107.2
57 91.0
58 93.5
59 96.4
60 85.9
61 93.0
62 91.8
63 90.4
64 91.2
65 92.8
66 92.1
67 95.3
68 96.9
69 87.1
70 91.9
71 90.4
72 96.0
73 113.6
74 86.3
75 92.4
76 93.4
77 91.1
78 95.2
79 94.3
80 91.8
81 88.2
82 95.5
83 93.9
84 93.3
85 92.9
86 96.0
87 91.7
88 94.0
89 91.1
90 90.7
91 92.5
92 89.9
93 90.1
94 90.8
95 89.7
96 94.4
97 94.3
98 96.6
99 91.0
100 90.0
101 92.9
102 92.0
103 92.7
104 91.5
105 93.6
106 91.5
107 109.2
108 90.7
109 91.3
110 92.2
111 92.2
112 89.1
113 93.5
114 93.0
115 87.2
116 98.7
117 101.6
118 93.6
119 89.7




120 93.6
121 91.5
122 96.5
123 93.8
124 100.6
125 91.8
126 88.1
127 91.3
128 93.7
129 93.8
130 93.5
131 89.1
132 92.1
133 96.6
134 95.2
135 92.8
136 91.0
137 94.4
138 92.6
139 91.4
140 91.9
Average 93.1
Standard deviation 9.2

Table 4. Rejected IC50 of SDS in the Shiseido’s data

No. 1C50 (ug/mL) of SDS The reason of rejection
1 63.2 Deviation of data of SDS
9 370 The substance, 2,4-Difluoronitrobenzene affected
’ the other wells by volatilization
3 171 The substance, 2,4-Difluoronitrobenzene affected

the other wells by volatilization.
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(8) The acceptance range of 1C50 of TEA, 1000-2500 pg/mL was obtained from the

previous validation study data of MHW (Tani et al, 1999), the Shiseido’s data and
Phase | data of this validation.
The Shiseido’s data was obtained using the acceptable range of 1000-5000 pug/mL on
the basis of the validation study of MHW. The range was appropriate as shown in
table 5 and 6. After the phase I study, the range was changed from 1000-5000 pg/mL
to 1000-2500 pg/mL on the basis of the results as shown in table 7.

Table 5. IC50 of TEA in the Shiseido’s data
No 1C50(ug/mL) of TEA
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47 1500.2
48 1429.1
49 1525.0
50 1683.3
51 1820.5
52 1451.3
53 1349.7
54 1782.0
55 1786.8
56 1757.9
57 1664.1
58 1118.3
59 1338.9
60 1452.3
61 2145.3
62 1669.1
63 1861.3
64 1330.7
65 1770.2
66 1488.4
67 1611.9
68 1534.3
69 1550.9
70 2290.9
71 1408.8
72 1437.1
73 1260.3
74 1441.2
75 1267.2
76 1374.6
77 1695.5
78 1354.3
79 1495.1
80 1486.9
81 1339.4
82 1303.1
83 1218.0
84 1662.7
85 1484.0
86 1485.4
87 1468.0
88 1696.4
89 1531.6
90 1452.4
91 1222.7
92 1557.3
93 1737.8
94 1555.9
95 1662.5
96 1647.2
97 1706.2
98 1283.2
99 1436.5
100 1700.4
101 1446.6
102 1508.0
103 1471.9
104 2276.3
105 1545.5
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106 1565.2
107 1584.5
108 1552.1
109 1413.8
110 1498.2
111 1439.4
112 1601.9
113 1622.5
114 1009.0
115 1621.0
116 1499.5
117 1464.9
118 1381.5
119 1857.2
120 1628.4
121 1403.1
122 1424.0
123 1446.3
124 1713.5
125 1781.1
126 1513.6
127 1550.3
128 1631.5
129 1341.0
130 1825.7
131 1586.1
132 1685.9
133 1576.9
134 1769.7
135 1446.2
136 1642.3
137 1549.9
Average 1575.0
Standard deviation 225.8




Table 6. Rejected 1C50 of TEA in the Shiseido’s data

No. 1C50 (ug/mL) of TEA The reason of rejection
1 908.3 Deviation of data of TEA
2 603.4 The substance, 3-Chloropropionitrile affected the other wells by volatilization.
The substance, 2,4-Difluoronitrobenzene affected the other wells by
3 662.8
volatilization.
The substance, 2,4-Difluoronitrobenzene affected the other wells by
4 654.0
volatilization.
The substance, 2,4-Difluoronitrobenzene affected the other wells by
5 72.4
volatilization.
The substance, 2,4-Difluoronitrobenzene affected the other wells by
6 127.3

volatilization.

Table 7. 1C50 of TEA in the three labs of the phase |

N Mean (pg/mL) SD

4 1382.8 33.3

4 1529.3 132.7

4 1280.8 61.34
9
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(4) The acceptance range of the difference between two dilution series of the substance
on the plate, within +20% was obtained from the previous Shiseido’s data as shown
in table 8 and 9.

Table 8. I1C50 from two dilution series of the substance on the plate

ConMjag;;lL) 1C50 (ng/mL) (1) 1C50 (ng/mL) (2) Average 1C50 Average*0.8 Average*1.2 Evaluation
5000 2979.9 2979.9 2978.4 2382.7 3574.1 Pass
5000 3442.3 3377.9 3408.2 2726.6 4089.9 Pass
5000 1879.7 2210.9 1999.0 1599.2 2398.8 Pass
5000 1491.3 1380.6 1439.6 1151.7 17275 Pass
5000 2377.2 3128.0 2729.0 2183.2 3274.8 Pass
5000 3627.8 3675.0 3646.0 2916.8 4375.2 Pass
500 47.3 47.0 47.2 37.7 56.6 Pass
500 50.1 50.1 50.1 40.1 60.1 Pass
5000 48.4 55.4 52.3 41.8 62.8 Pass
5000 2806.2 2576.5 2890.8 2312.7 3469.0 Pass
5000 2321.3 2490.2 2366.4 1893.2 2839.7 Pass
5000 3133.4 3351.4 3239.4 2591.5 3887.3 Pass
5000 1463.7 1408.5 1436.8 1149.5 1724.2 Pass
5000 1272.7 1355.7 1315.7 1052.5 1578.8 Pass
5000 44.1 54.1 49.1 39.3 58.9 Pass
5000 110.2 140.7 125.5 100.4 150.6 Pass
5000 56.9 49.2 53.3 42.7 64.0 Pass
5000 53.7 56.6 55.2 44.1 66.2 Pass
5000 1743.9 1569.5 1665.9 1332.7 1999.1 Pass
5000 1825.2 1613.4 1687.2 1349.8 2024.7 Pass
5000 3828.2 4046.7 3889.9 3111.9 4667.8 Pass
5000 3818.3 3812.7 3816.8 3053.4 4580.1 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 89.3 78.1 84.3 67.4 101.1 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 351.9 294.2 327.7 262.2 393.2 Pass
5000 100.2 95.0 97.7 78.2 117.3 Pass
5000 77.2 92.5 85.7 68.5 102.8 Pass

50 26.1 32.2 30.4 24.3 36.5 Pass

50 36.9 35.3 36.2 28.9 43.4 Pass
500 35.1 32.9 33.4 26.8 40.1 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 1363.4 1399.4 1381.1 1104.9 1657.4 Pass
5000 1043.2 962.5 1010.5 808.4 1212.6 Pass
5000 39.1 42.0 39.1 31.3 46.9 Pass
5000 150.7 190.3 169.6 135.7 203.6 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 392.6 406.4 399.6 319.7 479.5 Pass
5000 220.5 217.4 219.0 175.2 262.8 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 3132.5 3124.8 3126.7 2501.3 3752.0 Pass
5000 1456.4 1341.3 1399.5 1119.6 1679.4 Pass
5000 937.1 1020.8 976.2 781.0 11715 Pass
5000 4086.9 5000.0 4599.9 3679.9 5519.8 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 96.6 83.3 92.9 74.3 111.4 Pass
5000 79.4 73.1 75.9 60.8 91.1 Pass
5000 1868.0 2378.9 2099.4 1679.5 2519.3 Pass
5000 2268.6 2277.1 2275.0 1820.0 2730.0 Pass
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5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 77.7 83.9 81.0 64.8 97.2 Pass
5000 75.6 65.8 69.7 55.7 83.6 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 402.1 340.5 371.6 297.3 446.0 Pass
5000 55.1 51.0 53.2 42.6 63.8 Pass
5000 53.0 57.5 55.5 44.4 66.6 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 3928.8 3271.3 3606.0 2884.8 4327.2 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 2186.8 2943.3 2482.3 1985.9 2978.8 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 274.0 305.1 289.3 231.4 347.1 Pass
5000 534.7 671.0 621.0 496.8 745.2 Pass
5000 755.5 751.4 753.9 603.1 904.7 Pass
5000 1032.0 859.7 969.6 775.7 1163.5 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 52.2 53.8 53.0 42.4 63.6 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 405.4 395.3 401.8 321.5 482.2 Pass
5000 412.6 340.8 386.7 309.3 464.0 Pass
5000 1789.8 1784.3 1787.0 1429.6 2144.4 Pass
5000 2664.1 2628.6 2645.0 2116.0 3174.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 832.6 819.9 827.1 661.7 992.6 Pass
5000 1081.7 943.4 1012.7 810.1 1215.2 Pass
5000 1295.1 1436.8 1347.5 1078.0 1617.0 Pass
5000 755.1 558.4 639.4 511.5 767.3 Pass
5000 749.9 820.1 785.4 628.3 942.5 Pass
5000 848.0 888.0 865.7 692.5 1038.8 Pass
5000 3116.6 3182.9 3142.8 2514.3 3771.4 Pass
5000 1281.0 1565.8 1441.1 1152.9 1729.3 Pass
5000 915.6 917.6 916.5 733.2 1099.8 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 39.1 39.1 39.1 31.3 46.9 Pass
5000 229.1 239.1 234.4 187.5 281.3 Pass
5000 239.8 243.5 241.6 193.3 290.0 Pass
5000 1481.9 1457.1 1470.1 1176.0 1764.1 Pass
5000 1409.0 1545.2 1481.1 1184.9 1777.3 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 5000.0 5000.0 5000.0 4000.0 6000.0 Pass
5000 815.0 872.4 845.1 676.1 1014.1 Pass
11
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Table 9. Rejected IC50 from two dilution series of the substance on the plate

Maximal 1C50 1C50 Average
conc. (ng/mL) | (ng/mL) 9 Average*0.8 | Average*1.2 | Evaluation | The reason of rejection
1C50
(Hg/mL) @ @
The substance,
. 3-Chloropropionitrile
500 46.9 32.6 40.8 32.6 49.0 Reject affected the other wells
by volatilization.
The substance,
5000 104.8 75.4 97.7 78.2 117.3 Reject | S.Chloropropionitrile
' ’ ’ ’ ' ! affected the other wells
by volatilization.
5000 148.8 90.6 98.1 78.5 117.7 Reject Deviation of data
The substance,
. 2,4-Difluoronitrobenzene
500 583.8 4255 483.0 386.4 579.6 Reject affected the other wells
by volatilization .
5000 39.1 54.2 39.1 31.3 46.9 Reject Deviation of data
5000 58.5 39.1 49.5 39.6 59.4 Reject Deviation of data
5000 385.5 243.1 333.9 267.1 400.7 Reject Deviation of data
5000 2112.1 5000.0 4164.6 3331.7 4997.6 Reject Deviation of data
5000 195.2 358.3 248.8 199.0 298.6 Reject Deviation of data
5000 963.9 2022.5 1420.0 1136.0 1704.0 Reject Deviation of data
5000 211.9 115.9 194.1 155.3 2329 Reject Deviation of data
5000 126.3 664.8 150.6 120.5 180.7 Reject Deviation of data
5000 467.5 734.2 614.0 491.2 736.8 Reject Deviation of data

(5) The acceptance range of the difference between left and right wells of the negative
control, within £15% was obtained from the previous Shiseido’s data as shown in
table 10 and 11.

Table 10. OD of left and right wells of the negative control on the plate

Mean OD of Mean OD of Mean OD of Mean*0.85 Mean*1.15 Evaluation
left wells right wells negative control
0.757 0.694 0.726 0.617 0.871 Pass
0.646 0.650 0.648 0.551 0.778 Pass
0.942 0.870 0.906 0.770 1.087 Pass
1.070 1.100 1.085 0.922 1.302 Pass
0.727 0.751 0.739 0.628 0.887 Pass
0.586 0.579 0.583 0.495 0.699 Pass
0.782 0.786 0.784 0.666 0.941 Pass
0.711 0.751 0.731 0.621 0.877 Pass
0.718 0.602 0.660 0.561 0.792 Pass
0.659 0.802 0.731 0.621 0.877 Pass
0.649 0.647 0.648 0.551 0.778 Pass
0.715 0.622 0.669 0.568 0.802 Pass
0.697 0.643 0.670 0.570 0.804 Pass
0.898 0.861 0.880 0.748 1.055 Pass
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0.929 1.002 0.966 0.821 1.159 Pass
0.864 0.844 0.854 0.726 1.025 Pass
0.948 1.004 0.976 0.830 1.171 Pass
0.695 0.802 0.749 0.636 0.898 Pass
0.952 0.969 0.961 0.816 1.153 Pass
0.653 0.709 0.681 0.579 0.817 Pass
0.644 0.590 0.617 0.524 0.740 Pass
0.868 0.910 0.889 0.756 1.067 Pass
0.676 0.619 0.648 0.550 0.777 Pass
1.026 1.020 1.023 0.870 1.228 Pass
1.024 0.950 0.987 0.839 1.184 Pass
0.876 0.868 0.872 0.741 1.046 Pass
0.808 0.837 0.823 0.699 0.987 Pass
0.993 0.987 0.990 0.842 1.188 Pass
0.694 0.621 0.658 0.559 0.789 Pass
0.730 0.638 0.684 0.581 0.821 Pass
0.536 0.620 0.578 0.491 0.694 Pass
0.735 0.757 0.746 0.634 0.895 Pass
0.649 0.658 0.654 0.555 0.784 Pass
0.610 0.695 0.653 0.555 0.783 Pass
0.664 0.635 0.650 0.552 0.779 Pass
0.944 0.922 0.933 0.793 1.120 Pass
1.168 1.052 1.110 0.944 1.332 Pass
1.047 0.870 0.959 0.815 1.150 Pass
0.883 0.945 0.914 0.777 1.097 Pass
0.919 0.848 0.884 0.751 1.060 Pass
0.726 0.711 0.719 0.611 0.862 Pass
0.970 0.875 0.923 0.784 1.107 Pass
0.581 0.590 0.586 0.498 0.703 Pass
0.873 0.867 0.870 0.740 1.044 Pass
0.766 0.648 0.707 0.601 0.848 Pass
0.823 0.901 0.862 0.733 1.034 Pass
0.756 0.738 0.747 0.635 0.896 Pass
0.722 0.706 0.714 0.607 0.857 Pass
0.688 0.735 0.712 0.605 0.854 Pass
0.742 0.714 0.728 0.619 0.874 Pass
0.924 1.026 0.975 0.829 1.170 Pass
0.775 0.721 0.748 0.636 0.898 Pass
0.763 0.724 0.744 0.632 0.892 Pass
0.847 0.866 0.857 0.728 1.028 Pass
0.672 0.662 0.667 0.567 0.800 Pass
0.706 0.766 0.736 0.626 0.883 Pass
0.678 0.675 0.677 0.575 0.812 Pass
0.834 0.779 0.807 0.686 0.968 Pass
0.669 0.647 0.658 0.559 0.790 Pass
0.834 0.791 0.813 0.691 0.975 Pass
0.808 0.814 0.811 0.689 0.973 Pass
0.695 0.566 0.631 0.536 0.757 Pass
0.644 0.671 0.658 0.559 0.789 Pass
0.630 0.662 0.646 0.549 0.775 Pass
0.616 0.633 0.625 0.531 0.749 Pass
0.647 0.519 0.583 0.496 0.700 Pass
0.714 0.770 0.742 0.631 0.890 Pass
0.739 0.633 0.686 0.583 0.823 Pass
0.622 0.746 0.684 0.581 0.821 Pass
0.756 0.804 0.780 0.663 0.936 Pass
0.652 0.687 0.670 0.569 0.803 Pass
0.939 0.809 0.874 0.743 1.049 Pass
0.808 0.809 0.809 0.687 0.970 Pass
0.756 0.839 0.798 0.678 0.957 Pass
0.813 0.751 0.782 0.665 0.938 Pass
0.709 0.741 0.725 0.616 0.870 Pass
0.720 0.664 0.692 0.588 0.830 Pass
0.687 0.746 0.717 0.609 0.860 Pass
0.802 0.752 0.777 0.660 0.932 Pass
0.849 0.772 0.811 0.689 0.973 Pass
0.602 0.527 0.565 0.480 0.677 Pass
0.724 0.825 0.775 0.658 0.929 Pass
0.689 0.723 0.706 0.600 0.847 Pass
0.697 0.749 0.723 0.615 0.868 Pass
0.687 0.599 0.643 0.547 0.772 Pass
0.708 0.670 0.689 0.586 0.827 Pass
0.719 0.829 0.774 0.658 0.929 Pass
0.677 0.728 0.703 0.597 0.843 Pass
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0.701 0.677 0.689 0.586 0.827 Pass
0.691 0.711 0.701 0.596 0.841 Pass
0.716 0.723 0.720 0.612 0.863 Pass
0.718 0.744 0.731 0.621 0.877 Pass
0.769 0.801 0.785 0.667 0.942 Pass
0.835 0.808 0.822 0.698 0.986 Pass
0.801 0.824 0.813 0.691 0.975 Pass
0.672 0.717 0.695 0.590 0.833 Pass
0.709 0.629 0.669 0.569 0.803 Pass
0.722 0.751 0.737 0.626 0.884 Pass
0.673 0.717 0.695 0.591 0.834 Pass
0.753 0.726 0.740 0.629 0.887 Pass
0.655 0.712 0.684 0.581 0.820 Pass
0.691 0.739 0.715 0.608 0.858 Pass
0.747 0.578 0.663 0.563 0.795 Pass
0.721 0.688 0.705 0.599 0.845 Pass
0.762 0.645 0.704 0.598 0.844 Pass
0.516 0.616 0.566 0.481 0.679 Pass
0.752 0.682 0.717 0.609 0.860 Pass
0.647 0.689 0.668 0.568 0.802 Pass
0.687 0.692 0.690 0.586 0.827 Pass
0.775 0.724 0.750 0.637 0.899 Pass
0.787 0.811 0.799 0.679 0.959 Pass
0.627 0.641 0.634 0.539 0.761 Pass
0.790 0.779 0.785 0.667 0.941 Pass
0.720 0.616 0.668 0.568 0.802 Pass
0.762 0.660 0.711 0.604 0.853 Pass
0.746 0.637 0.692 0.588 0.830 Pass
0.763 0.829 0.796 0.677 0.955 Pass
0.590 0.670 0.630 0.536 0.756 Pass
0.696 0.768 0.732 0.622 0.878 Pass
0.793 0.676 0.735 0.624 0.881 Pass
0.659 0.601 0.630 0.536 0.756 Pass
0.682 0.716 0.699 0.594 0.839 Pass
0.833 0.777 0.805 0.684 0.966 Pass
0.768 0.671 0.720 0.612 0.863 Pass
0.766 0.737 0.752 0.639 0.902 Pass
0.650 0.639 0.645 0.548 0.773 Pass
0.805 0.747 0.776 0.660 0.931 Pass
0.774 0.665 0.720 0.612 0.863 Pass
0.716 0.780 0.748 0.636 0.898 Pass
0.711 0.745 0.728 0.619 0.874 Pass
0.810 0.722 0.766 0.651 0.919 Pass
0.729 0.832 0.781 0.663 0.937 Pass
0.714 0.740 0.727 0.618 0.872 Pass
0.643 0.681 0.662 0.563 0.794 Pass
0.631 0.655 0.643 0.547 0.772 Pass
0.688 0.606 0.647 0.550 0.776 Pass
0.843 0.721 0.782 0.665 0.938 Pass
0.644 0.591 0.618 0.525 0.741 Pass

Table 11. Rejected OD of left and right wells of the negative control on the plate

OD of OD of Mean OD of
left WZHS right vx(r)ells negative Mean*0.85 | Mean*1.15 | Evaluation | The reason of rejection
s control
0.598 0.808 . The substance, 3-Chloropropionitrile
0.474 0.932 0.703 Reject affected the other wells by
volatilization.
The substance,
0.533 0.818 0.676 0.574 0.777 Reject 2,4-Difluoronitrobenzene affected the
other wells by volatilizaition.
The substance
0.298 0.404 . . .
0.256 0.446 0.351 Reject 2,4-Difluoronitrobenzene affected the
other wells by volatilizaition.
The substance
272 . . . L
0.230 0.410 0.320 0 0.368 Reject 2,4-Difluoronitrobenzene affected the
other wells by volatilizaition.
The substance
321 434 . . .
0.116 0.639 0.378 0.3 0.43 Reject 2,4-Difluoronitrobenzene affected the
other wells by volatilizaition.
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(6) The acceptance range between two test results of SDS, >2 was obtained from the
previous Shiseido’s data as shown in table 12 and 13.

Table 12. IC50 of two test results of SDS

1C50 (pg/mL) of SDS (1) 1C50 (pg/mL) of SDS (2) High value/low value Evaluation
102.2 90.8 1.13 Pass
87.2 89.1 1.02 Pass
91.1 91.8 1.01 Pass
91.0 93.2 1.02 Pass
104.4 97.0 1.08 Pass
90.5 95.1 1.05 Pass
90.5 92.5 1.02 Pass
103.1 93.1 1.11 Pass
101.7 92.4 1.10 Pass
90.6 96.5 1.07 Pass
95.1 89.6 1.06 Pass
96.1 89.4 1.07 Pass
91.4 86.0 1.06 Pass
92.4 94.8 1.03 Pass
96.2 96.7 1.01 Pass
90.3 89.7 1.01 Pass
90.7 95.1 1.05 Pass
90.8 100.8 1.11 Pass
98.8 88.1 1.12 Pass
101.7 91.5 1.11 Pass
108.0 91.3 1.18 Pass
104.2 86.0 1.21 Pass
92.7 91.4 1.01 Pass
100.2 91.5 1.10 Pass
97.2 89.1 1.09 Pass
103.5 90.6 1.14 Pass
113.7 89.0 1.28 Pass
107.2 91.0 1.18 Pass
93.5 96.4 1.03 Pass
85.9 93.0 1.08 Pass
91.8 90.4 1.02 Pass
91.2 92.8 1.02 Pass
92.1 95.3 1.03 Pass
96.9 87.1 1.11 Pass
91.9 90.4 1.02 Pass
96.0 113.6 1.18 Pass
86.3 92.4 1.07 Pass
93.4 91.1 1.03 Pass
95.2 94.3 1.01 Pass
91.8 88.2 1.04 Pass
95.5 93.9 1.02 Pass
93.3 92.9 1.00 Pass
96.0 91.7 1.05 Pass
94.0 91.1 1.03 Pass
90.7 92.5 1.02 Pass
89.9 90.1 1.00 Pass
90.8 89.7 1.01 Pass
94.4 94.3 1.00 Pass
96.6 91.0 1.06 Pass
90.0 92.9 1.03 Pass
92.0 92.7 1.01 Pass
91.5 93.6 1.02 Pass
91.5 109.2 1.19 Pass
90.7 91.3 1.01 Pass
92.2 92.2 1.00 Pass
89.1 93.5 1.05 Pass
93.0 87.2 1.07 Pass
98.7 101.6 1.03 Pass
93.6 89.7 1.04 Pass
93.6 91.5 1.02 Pass
96.5 93.8 1.03 Pass
100.6 91.8 1.10 Pass
91.3 93.7 1.03 Pass
93.8 93.5 1.00 Pass
89.1 92.1 1.03 Pass
96.6 95.2 1.01 Pass
92.8 91.0 1.02 Pass
94.4 92.6 1.02 Pass
91.4 91.9 1.01 Pass
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Table 13. Rejected 1C50 of two test results of SDS

1C50 (ug
/mL) of SDS 1C50 (ue/mL) High value/low value | Evaluation | The reason of rejection
(1) of SDS (2)
. The substance, 2,4-Difluoronitrobenzene
370 17l 216 Reject affected the other wells by volatilization.
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This report describes the selection process for test substances used in the SIRC-CVS:TEA test validation study.

The objective of this study was to evaluate the within- and between-laboratory reproducibility and predictive capacity
of the SIRC-CVS:TEA test on eye irritation (consistency with the two categories, Irritant and Non-irritant) as the initial
step in a bottom-up approach.

In a complementary study, the validation management team (VMT) evaluated predictive capacity for the Category 1,
Category 2, and Non-irritant classifications of the United Nations Globally Harmonized System of Classification and
Labeling of Chemicals (UN GHS) as well as four classifications used by the United States Environmental Protection
Agency (EPA).

To this end, phase II-A, phase II-B and phase III studies were conducted by three laboratories using the test
substances as shown in Table 1. These test substances were selected by the VMT without any participation by delegates
from the three laboratories.

In addition, the list of these test substances included chemical categories or physical and chemical properties

(molecular weight, solubility in the medium, etc.) to facilitate study of an optimal applicable domain.

Table 1: Breakdown of the SIRC-CSV:TEA test validation study

Phase No. of test No. of repetitions Subject

substances

I-A 5 3 Within- and between- laboratory

reproducibility
II-B 15 3
111 100 1 Between- laboratory
(Including reproducibility and

common test predictability
substances)

1. Phase II study
In the Phase II study, the twenty test substances shown in Table 1were selected by the VMT for use in assessing
within- and between-laboratory reproducibility. Selections were made from the following lists with an eye toward
maintaining a balance between UN GHS or EPA labeling and solid or liquid.
Extant individual animal data for test substances were available for classifying the eye irritating hazard under
UN GHS.

Test substances had already been evaluated in other in vitro eye irritation tests.

Twenty test substances comprising 10 irritants and 10 non-irritants are listed in Table 2. To assess within- and
between-laboratory reproducibility, the VMT distributed 3 sets of each coded test substance to each laboratory. The
three sets were tested separately, but the order in which they were tested was considered immaterial. The VMT
distributed 15 coded test substances (5 different test substances) in the phase II-A study and 45 coded test substances

(15 different test substances) in the phase II-B study to each laboratory.
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Table 2-1: List of the 20 substances selected for phase II in SIRC-CSV:TEA test validation study

Phase I1-A study

Lab. Code
Solid/ SA SB SC EPA
No. Test substance CAS No. Supplier | Storage GHS
Liquid Nihon
Bozo Biotoxtech
Kolmar
1 iperonylbutoxide 51-03-6 | Liquid | Sigma rt SA013 SB001 SC004 No m
piperony q Aldrich
SA002 SB009 SC006
. . . Sigma
2 2,5-dimethylhexaediol 110-03-2 Solid . rt SA010 SB013 SC002 1 I
Aldrich
SA015 SB003 SCO015
1-(2-propoxy-1-methylet Lo Sigma
3 hoxy)-2-propanol 29911-27-1 | Liquid Aldrich rt SA012 SB007 SC003 2B I
SA007 SB012 SCo014
. . . Sigma
4 ammonium nitrate 6484-52-2 Solid . rt SAO011 SB006 SCO013 2B m
Aldrich
SA009 SB014 SC005
potassium 14075-53-7 . Sigma
3 tetrafluoroborate Solid | \\drich it SA003 SB004 SCO12 No v
SA006 SB008 SC001

rt: room temp.

Set 2
Set 3

287



Table 2-2: List of the 20 substances selected for phase II in SIRC-CSV:TEA test validation study
Phase I1-B study

Lab. Code
Solid/ SA SB SC
No. Test substance CAS No. Supplier | Storage GHS EPA
Liquid Nihon
Bozo Biotoxtech
Kolmar
Si SA049 SB017 SC031
6 | 344-richlorocarbanilide 101202 | solid | 8 rt No v
SA057 SB060 SC043
si SA016 SB029 SC042
. igma
7 1-bromohexane 111-25-1 Liquid Aldrich rt No v
SA039 SB053 SC047
SA022 SB057 SC016
4,4'-methylenebis . Sigma
8 | (2,6-di-tert-butylphenol) HI8-82-1 1 Solid 1 o jrich it No v
SA028 SB044 SC053
si SA038 SB028 SC033
9 | propylene glycol propyl ether | 1569-01-3 Liquid All irlﬁil rt 2A I
SA017 SB031 SC041
Si SA035 SB055 SC017
. . igma
10 ethyl thioglycolate 623-51-8 Liquid Aldrich rt No il
SA027 SB027 SC046
si SA030 SB038 SC023
. . igma
11 sodium oxalate 62-76-0 Solid Aldrich t 1 1
SA026 SB045 SC040
L . SA018 SB034 SC022
2-phospho-L-ascorbic acid . Sigma
12 trisodium salt 66170-10-3 | Solid Aldrich it No 1
SA031 SB030 SC044
SA046 SB016 SC039
Lo Sigma
13 1-bromo-4-chlorobutane 6940-78-9 Liquid Aldrich rt No v
SA044 SB023 SCO058
Sigma SA019 SB041 SC024
14 sodium hydrogensulfite 7631-90-5 Solid Aldrich t No il
SA032 SB019 SC048
SA036 SB056 SC025
. .o Sigma o
15 isobutyraldehyde 78-84-2 Liquid Aldrich 4°C 2B m
SA021 SB050 SC038
SA041 SB024 SC056
16 1-naphthaleneacetic acid 86-87-3 Solid Wako P ure rt 1 1
Chemicals
SA024 SB047 SC049
si SA054 SB039 SC057
. igma
17 propyl 4-hydroxybenzoate 94-13-3 Solid Aldrich rt No il
SA059 SBO51 SC018
ethyl 2,6-dichloro- Si SA051 SB035 SC036
18 5-fluoro-beta-oxo-3- 96568-04-6 | Solid | S rt 2B it
pyridinepropionate SA0S6 | SB048 | SC059
) SA060 SB040 SC027
19 camphene 79-92-5 Solid Sigma it 2B it
Aldrich
SA058 SB049 SC051
) SA047 SB058 SC028
20 cyclopentanol 96-41-3 | Liquid Sigma it 2B i
Aldrich
SA043 SB036 SC019
rt: room temi.
Set 2
4
8
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2. Phase III study

According to the objective in the study plan, the 120 coded test substances (100 different test substances) were
prepared to evaluate the predictability and to confirm between-laboratory reproducibility of SIRC-CVS:TEA validation
studies. The 40 coded test substances (forty different test substances) were distributed to each laboratory for the Phase
IIT validation study. Of the 40 test substances, the ten substances in Table 3 were used as common test substances.
Therefore, a total of 100 test substances were tested to evaluate the predictive capacity in the Phase I1I study.

Of these 100 test substances, nearly 60 had been used in validation studies of a three-dimensional corneal model
(such as EpiOcular) by the European Union Reference Laboratory for Alternatives to Animal Testing
(EURL-ECVAM)Y and nearly 60 had been used in the Short Time Exposure (STE) test validation study by the Japanese
Center for the Validation of Alternative Methods (JaCVAM) and Independent peer review by Interagency Coordinating
Committee on the Validation of Alternative Methods (ICCVAM)?34.

In the Phase III study, all test substances were selected from the following lists with an eye toward maintaining a
balance between UN GHS or EPA labeling and solid or liquid.

Extant individual animal data for test substances were available for classifying the eye irritating hazard under
UN GHS and EPA.

A uniform balance between solids and liquids.

Test substances had already been evaluated in other in vitro eye irritation tests.

Test substances represented a variety of categories such as alcohol, ester, ketone, surfactant and so on.
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Table 3 :List of 100 test substances selected for phase III in SIRC-CVS:TEA test validation study

290

Solid/ . Lab.
No. Test substance CAS No. . Supplier Code GHS EPA Source
Liquid
1# 2-ethoxyethyl methacrylate 2370-63-0 Liquid iilg;;}‘;h SB062 No v ECETOC
2 iso-octylthioglycolate 25103-09-7 Liquid Wako Pure SC072 No v ECETOX
SA082
3# dipropyl disulfide 629-19-6 Liquid iilgd’r'}zh SB079 No v STE review
SC061
- - -83- iqui Sigma STE Halogen
4 1-bromo-octane 111-83-1 Liquid Aldrich No v review | compound
SA089,
5# 2-(2-ethoxyethoxy)ethanol 111-90-0 Liquid iﬁ%’:jh SB072 No 111 Cosing
SC062
6 dioctyl ether 629-82-3 Liquid iﬁ‘:ih SC077 No v Cognis
7 3-phenoxybenzyl alcohol 13826-35-2 Liquid | S&m2 SC079 No I NICEATM
8 glycidyl methacrylate 106-91-2 Liquid /S\iI%i‘:;ih SB063 No 111 STE review
9 2-ethylhexylthioglycolate 7659-86-1 Liquid | S&me SC080 No v ECETOC
SA090,
10# | n,n-dimethylguanidine sulfate 598-65-2 Solid iﬂih SBO71, No 1 STE review
SC063
11 6-hydroxy-2,4,5-triaminopyrimidine 1603-02-7 Solid | Wako Pure SC081 No v Cosing
sulfate
SA084
polyethylene hydrogenated caster oil ; Sigma .
12# (40E.0) 61788-85-0 Solid ‘Aldrich SB0O77 No v STE review
SC064
2,2'-methylenebis-(6-(2H- )
13 benzotriazol-2-yl)-4-(1,1,3,3- 103597-45-1 Solid | Sgma SC082 No v Ciba
tetramethylbutyl)phenol)
cellulose, .
14 2-(2-hydroxy-3-(trimethylammonio) 68610-92-4 Solid Sigma SC083 No I J&J
propoxy) ethyl ether chloride
15 3,4-dimethoxy benzaldehyde 120-14-9 Solid | Sema SC084 No 1 NICEATM
16 3-chloropropionitrile 542-76-7 Liquid Wako Pure SC085 2B I ECETOC
17 2-methyl-1-pentanol 105-30-6 Liquid | S&me SC087 2B 11 STE review
18 ethyl-2-methylacetoacetate 609-14-3 Liquid iiléé“}ah SCO088 2B I STE review
I1C
SA088
19# | diethyl toluamide 134-62-3 Liquid | S&m SBO073, 2B 11 US-EPA
SC065
SA083
20# | 4-nitrobenzoic acid 62-23-7 Solid | ema SB078, 2B 11 NICEATM
SC066
21 sodium chloroacetate 3926-62-3 Solid | Sema SC090 2B 1 STE review
2 24,1 1,‘13—tetraazatetra (chlorohexidine 18472-51-0 Liquid Wako Pure SA061 A I NICEATM
glucocinate)
23 - - - - - - -
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SA086,
24# | 2-amino-3-hydroxy pyridine 16867-03-1 Solid i"lgd';‘ijh SB075, 2A 111 Cosing
SC068
25 sodium benzoate 532-32-1 Solid | Sema SC092 2A I Cosing
26 methylthioglycolate 2365-48-2 Liquid iilg;;}‘;h SC093 1 11 ECETOC
27 | 3-{Z-aminocthylamino)propyljtrimethox | ¢4 54 3 Liquid | Chemos SA096 1 I Evonik
ysilane
SA085
28# | tetraethylene glycol 17831-71-9 Liquid i"lgd';‘ijh SB076 1 I TSCA
SC069
SA087,
29% | dodecanoic acid 143-07-7 Solid | ema SB074, 1 1 ECETOC
SC070
30 1,2-benzisothiazol-3(2H)-one 2634-33-5 Solid Wako Pure SC097 1 I Cosing
31 2-hydroxy-1,4-naphthoquinone 83-72-7 Solid iﬁ‘:zh SCO089 2B 111 Cosing
disodium - .
32 4,4'bis(2-sulfonatostyryl)biphenyl 27344-41-8 Solid Wako Pure SC098 1 I Ciba
SA081,
33# gamma-butyrolactone 96-48-0 Liquid /S\ilng::h SB080, 2A II STE review
SC067
34 1-methylpropyl benzene 135-98-8 Liquid Wako Pure SCO071 No v STE review
35 4-(methylmercapto)benzaldehyde 3446-89-7 Liquid fﬁ:}; SC073 No v ECETOX
36 1,9-decaine 1647-16-1 Liquid | Jeme SC075 No v STE review
37 2,4-dimethyl-3-pentanol 3970-62-5 Liquid iﬁ:}ih SC076 No 1T STE review
38 1-cthyl-3-methylimidazolium 342573-75-5 | Liquid | AlfaAesar SCo78 No 11 Evonik
ethylsulfate
39 1,2 4-triazole,sodium salt 41253-21-8 Solid | Sima SC095 1 I ECETOC
4,4'-(4,5,6,7-tetrabromo-1,1-dioxido-3H- )
40 2,1-benzoxathiole-3,3-diyl)bis[2,6-dibro |  4430-25-5 Solid | Sema SC096 1 I Coising
mophenol]
benzenamine,4,4'-(4-aimino-3-methylph )
41 enyl)(4-imino-3-methyl-2,5-cyclohexadi |  3248-91-7 Solid | Sema SC099 1 I Cosing
en-1-ylidene)methyl-2-methy HCI
1-(9H-carbozol-4-yloxy)-3-[[2-(2-
42 methoxy phenoxy)ethyl] amino]- 72956-09-3 Solid L“KT‘Labs’ln SA062 No v Glaxo
2-propanol
g3 | 3methyl-1.5-di2,d-xylyl)-1.3,5- 33089-61-1 | Solid | LKTL®s | gpog No v US-EPA
triazapenta-1,4-dien ¢
44 isopropyl acetoacetate 542-08-5 Liquid Wako Pure SC086 2B 111 NICEATM
(3R,4R)-4-acetoxy-3-[(R)-(tert-butyldim L Sigma
45 ethylsilyloxy)ethyl]-2-azetidinone 76855-69-1 Solid Aldrich SA063 2A I Glaxo
46 1-octanol 111-87-5 Liquid Wako Pure SB064 2A 1I STE review
47 2-benzyloxyethanol 622-08-2 Liquid Wako Pure SB065 2A 1I STE review
48 butanol 71-36-3 Liquid Wako Pure SB066 1 I STE review
. . . Si .
49 isobutyl alcohol 78-83-1 Liquid Al%i?iih SB067 1 I STE review
50 isopropyl alcohol 67-63-0 Liquid Wako Pure SB068 2A III STE review
51 myristyl alcohol 112-72-1 Solid Wako Pure SB069 2A 1T STE review
52 hexyl cinnamic aldehyde 101-86-0 Liquid Wako Pure SB070 2B I STE review
7
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53 n-butanal 123-72-8 Liquid Wako Pure SB081 2B 111 STE review
54 monoethanolamine 141-43-5 Liquid | S&me SB082 2B 1 NICEATM
55 m-phenylenediamine 108-45-2 Solid TCI SB083 1 I STE review
56 ethyl acetate 141-78-6 Liquid /Saing:zh SB084 No 1T STE review
57 isopropyl myristate 110-27-0 Liquid Wako Pure SB085 No v STE review
58 methoxyethyl acrylate 3121-61-7 Liquid Wako Pure SB086 1 >1I STE review
59 methyl acetate 79-20-9 Liquid | Seme SB087 2A I STE review
60 methyl cyanoacetate 105-34-0 Liquid i%':;ih SB088 2A I STE review
61 imidazole 288-32-4 Solid | Sgma SB089 1 I STE review
62 pyridine 110-86-1 Liquid | S&me SB090 1 I STE review
63 isopropyl bromide 75-26-3 Liquid Wako Pure SB091 No v STE review
64 cyclohexanone 108-94-1 Liquid | S&ne SB092 No 11 STE review
65 2-methylbuthyric acid 116-53-0 Liquid | Sgme SB093 1 I STE review
66 calcium thioglycollate trihydrate 5793-98-6 Solid TCI SB094 1 I Ohno(1999)
67 | citric acid 77-92-9 Solid | Sema SB095 2A? 1? Ié’éll?;‘

68 | potassium sorbate 24634-61-5 Solid | Sgma SB096 2A? 1? I((Z"(J)‘I‘;‘;‘

69 sodium salicylate 54-21-7 Solid Wako Pure SB097 1 I STE review
70 distearyldimethylammonium chloride 107-64-2 Solid TCI SB098 1 I STE review
71 n-lauroylsarcosine sodium salt 137-16-6 Solid Wako Pure SB099 2B 111 NICEATM
72 sodium lauryl sulfate 151-21-3 Solid Wako Pure SB100 2A? I STE review
73 triton X-100 (5%) 9002-93-1 Liquid | Sgme SA065 2B 1 NICEATM
74 2-ethylhexyl p-dimethyl-amino benzoate 21245-02-3 Liquid Wako Pure SA076 No v STE review
75 promethazine hydrochloride 58-33-3 Solid | Sema SA064 1 I STE review
76 2-ethyl-1-hexanol 104-76-7 Liquid Wako Pure SA067 2A 1I STE review
77 3-methoxy-1.2-propanediol 623-39-2 Liquid TCI SA080 No v STE review
78 cyclohexanol 108-93-0 Liquid iﬁ:ﬁh SAQ070 1 I STE review
79 ethanol 64-17-5 Liquid Wako Pure SA091 2A I STE review
80 n-hexanol 111-27-3 Liquid | S&me SA072 2A 1 STE review
81 3,3-dimethylpentane 562-49-2 Liquid i%':;ih SA078 No v STE review
82 methyl cyclopentane 96-37-7 Liquid TCI SAQ098 No I STE review
83 toluene 108-88-3 Liquid Wako Pure SA069 2B? 11 STE review
84 acetone 67-64-1 Liquid | S&me SA092 2A 1 STE review
85 gluconolactone 90-80-2 Solid Wako Pure SA097 No v NICEATM
86 methyl amyl ketone (2-heptanol) 110-43-0 Liquid Wako Pure SAO071 No 111 STE review
87 methyl ethyl ketone (2-butanone) 78-93-3 Liquid TCI SA094 2A 1 STE review

methyl isobutyl ketone(4-methyl Lo Sigma .
88 2-pentanol) 108-10-1 Liquid ‘Aldrich SA068 No 1 STE review
89 glycerol 56-81-5 Liquid Wako Pure SA079 No v STE review
90 cetylpyridinium bromide 140-72-7 Solid | Sema SA075 1 I STE review
8




91 triton X-100 9002-93-1 Liquid | Sgme SC094 1 I STE review
92 tween20 9005-64-5 Liquid | Seme SC100 No I STE review
93 sodium hydroxide 1310-73-2 Solid Wako Pure SA074 1 I STE review
94 glycolic acid 79-14-1 Solid | Sima SA095 2B 11 NICEATM
SC091
95 3,3-dithiodipropionic acid 1119-62-6 Solid Wako Pure 2B I NICEATM
SA073
96 sucrose fatty acid ester Non Solid TCI SA100 2A? n? STE review
97 methyl para-Hydroxybenzoate 99-76-3 Solid Wako Pure SA099 27 ? Ohno(1999)
98 silic acid, dehydrogate 7699-41-4 Solid Wako Pure SA093 No v Ohno(1999)
99 benzyl alcohol 100-51-6 Liquid | S&me SA066 1 I STE review
100 lactic acid 50-21-5 Liquid Wako Pure SA077 1 I STE review

#: Ten test substances (No.1-No.10) distributed to three participated laboratories as common test substances.
$: Tow test substances (No.35 and No.38) could not confirmed individual animal data

&: One test substance (No.60) duplicated.

3.

Information on test substances selected for SIRC-CVS:TEA test validation study

The 116 test substances listed in Table 4 were used to analyze the predictive capacity of the SIRC-CVA:TEA test.

These include the 20 test substances used in the Phase II study plus the 100 test substances used in the Phase III study.

Of these 120 test substances, 3,3-dithiodipropionic acid was included twice by JaCVAM, so the duplication was exluded

from the analysis. Citric acid and potassium sorbate did not have a clear source for individual animal data and were

excluded from the analysis. A clear source for individual animal data was identified for the remaining 117 test

substances in association of the NICEATM.

The UN GHS or EPA classifications of the 117 test substances selected for the validation study are shown in Table 5.

The VMT considered this a reasonable balance of test substances. The ratio of solids to liquids for the 117 test

substances selected for the validation study are shown in Table 6. This information may be useful in determining an

optimal applicability domain for this assay.
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Table 4: List of test substances used in SIRC-CVS:TEA test validation study

Code Solid: . Final chemical
NO. No. Test substance CAS Liquid Supplier GHS EPA Source class
Carboxylic acid,
001 P2-016 | 1-naphthaleneacetic acid 86-87-3 Solid Wako Pure 1 1 ECETOC Polycyclic
compound
Heterocyclic
002 | P3-030 | 1,2-benzisothiazol-3(2H)-one 2634-33- Solid Wako Pure 1 I Cosing | compound, Thio
5 compound,
Amide
003 | P3-039 | 1,2,4-triazole,sodium salt 253211 g | Sigma 1 I ECcETOC | Heterocyclic
-8 Aldrich Compound
005 | P3-065 | 2-methylbuthyric acid 116-53-0 | Liquid g 1 I STE review | Carboxilic acid
004 | P2-002 | 2,5-dimethylhexaediol 110-03-2 Solid g 1 I STE review | Alcohol
006 P3-027 3—(2—ammoethylamlno)propyl]trlmethox 1760-24- Liquid Chemos 1 I Evonik Silicon
ysilane 3 compound
4,4'-(4,5,6,7-tetrabromo-1,1-dioxido-3H- 4430225 . g)arlr?pg:::nd
. . . . -2~ . igma .. ,
007 P3-040 | 2,1-benzoxathiole-3,3-diyl)bis[2,6-dibro 5 Solid Aldrich 1 1 Coising Phenol, Sulfonic
mophenol] .
acid
benzenamine,4,4'-(4-aimino-3-methylph 3248-91- )
008 P3-041 | enyl)(4-imino-3-methyl-2,5-cyclohexadi 7 Solid Aslélgr;rclﬁ 1 1 Cosing Organic salt
en-1-ylidene)methyl-2-methy HCI
009 | P3-099 | benzyl alcohol 100-51-6 | Liquid g 1 I STE review | Alcohol
010 | P3-048 | butanol 71-36-3 Liquid Wako Pure 1 1 STE review | Alcohol
011 | P3-066 | calcium thioglycollate trihydrate 3793-98- Solid TCI 1 I STE review | 1o compound,
6 Organic salt
R . . Sigma . Surfactant
012 P3-090 | cetylpyridinium bromide 140-72-7 Solid Aldrich 1 1 STE review (cationic)
013 P3-078 | cyclohexanol 108-93-0 Liquid Asl(if;;z; 1 I STE review | Alcohol
disodium 27344-41 . . -
014 P3-032 4,4'-bis(2-sulfonatostyryl)biphenyl -8 Solid Wako Pure 1 I Ciba Sulfonic acid
Quaternary
015 P3-070 | distearyldimethylammonium chloride 107-64-2 Solid TCI 1 I STE review | 2mmomum
compound,
Surfactant
. . . Si .
016 P3-029 | dodecanoic acid 143-07-7 Solid Alzi%?cl; 1 I ECETOC Fatty acid
) Heterocyclic
017 | P3-061 | imidazole 288-32-4 Solid PR 1 I STE review | compound,
Amine
018 | P3-049 | isobutyl alcohol 78-83-1 Liquid e 1 I STE review | Alcohol
019 P3-100 | lactic acid 50-21-5 Liquid Wako Pure 1 I STE review | Carboxylic acid
020 | P3-058 | methoxyethyl acrylate 3 12;-61- Liquid Wako Pure 1 >11 STE review gsctlé};late, Ether,
021 | P3-026 | methylthioglycolate 23 652'48' Liquid g 1 1l ECETOC Elsltlé)rcompound,
022 P3-055 | m-phenylenediamine 108-45-2 Solid TCI 1 1 STE review | Amine
. Heterocyclic
023 P3-075 | promethazine hydrochloride 58-33-3 Solid Aslélgr;rclﬁ 1 1 STE review | compound,
Organic salt
o ' - Sigma . Heterocyclic
024 P3-062 | pyridine 110-86-1 Liquid Aldrich 1 1 STE review compound
025 | P3-093 | sodium hydroxide PO Solia | wakorure | I | STE review | Alkali
026 P2-011 | sodium oxalate 62-76-0 Solid Asl(if;;z; 1 I ECETOC Organic salt
027 | P3-069 | sodium salicylate 54-21-7 Solid Wako Pure 1 I STE review gﬁfﬁgic salt,
17831-71 - Si Acrylate, Ether,
028 | P3-028 | tetraethylene glycol % Liquid e 1 I TSCA Es te»‘/r
. 9002-93- - Sigma . Surfactant
029 P3-091 | triton X-100 1 Liquid Aldrich 1 1 STE review (nonionic)
030 | P3-046 | l-octanol 111-87-5 Liquid Wako Pure 2A I STE review | Fatty alcohol
10
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16867-03

Sigma

Heterocyclic

031 P3-024 | 2-amino-3-hydroxy pyridine 1 Solid Aldrich 2A 1 Cosing com_pound,
Amine
032 P3-047 | 2-benzyloxyethanol 622-08-2 Liquid Wako Pure 2A II STE review | Alcohol, Ether
033 P3-076 | 2-ethyl-1-hexanol 104-76-7 Liquid Wako Pure 2A II STE review | Fatty alcohol
- Organic salt,
034 P3-022 2,4,1 1,_13-tetraazatetra (chlorohexidine 18472-51 Liquid Wako Pure A I NICEATM | Halogen
glucocinate) -0
Compound
(3R,4R)-4-acetoxy-3-[(R)-(tert-butyldim | 76855-69 . Sigma Silicon
035 | P3-045 ethylsilyloxy)ethyl]-2-azetidinone -1 Solid Aldrich 2A 1 Glaxo compound
036 | P3-084 | acetone 67-64-1 Liquid e 2A 1 STE review | Ketone
037 P3-079 | ethanol 64-17-5 Liquid Wako Pure 2A I STE review | Alcohol
) Heterocyclic
038 P3-033 | gamma-butyrolactone 96-48-0 Liquid Aslégr?cls 2A II STE review | compound,
Ketone
039 P3-050 | isopropyl alcohol 67-63-0 Liquid Wako Pure 2A 1 STE review | Alcohol
040 P3-059 | methyl acetate 79-20-9 Liquid Asl(lﬁizﬁ 2A II STE review | Ester
P Sigma . Ester, Nitrile
041 P3-060 | methyl cyanoacetate 105-34-0 Liquid Aldsich 2A I STE review compound
042 P3-087 | methyl ethyl ketone (2-butanone) 78-93-3 Liquid TCI 2A 1 STE review | Ketone
043 P3-097 | methyl para-Hydroxybenzoate 99-76-3 Solid Wako Pure 2?7 11? Ohno(1999) | Ester, Phenol
044 P3-051 | myristyl alcohol 112-72-1 Solid Wako Pure 2A 1 STE review | Fatty alcohol
045 | P3-080 | n-hexanol 111-27-3 | Liquid e 2A 1 STE review | Alcohol
046 | P2-009 | propylene glycol propyl ether 1562_01_ Liquid :]ig:a; 2A 1l NICEATM | Alcohol, Ether
047 | P3-025 | sodium benzoate 532-32-1 | Solid g 2A 11 Cosing | Organic salt
048 | P3-072 | sodium lauryl sulfate 151213 | Solid | WakoPwe | 2A? M| STE review | Surfactant
(anionic)
049 P3-096 | sucrose fatty acid ester Non Solid TCI 2A? ? STE review | Polyol, Ester
050 | Pa-go3 | LBpropoxy-l-methylethoxy)-2-propan | 29271 pjquiq | - S 2B Il | STEreview | Alcohol, Ether
. . Sigma . Phenol
051 P3-031 | 2-hydroxy-1,4-naphthoquinone 83-72-7 Solid Aldrich 2B m Cosing compound
052 | P3-017 | 2-methyl-1-pentanol 105-30-6 | Liquid oo 2B 11 STE review | Fatty alcohol
Halogen
053 | P3-016 | 3-chloropropionitrile 542-76-7 | Liquid | WakoPure 2B Il ECETOC I‘i]"i?r"‘i‘l’g‘md’
compound
P3-023, e
054 3 3-dithiodipropionic acid HH9-62- 1 g g | wakopwe | 2B m | NicpaTMm | Sarboxilic acid,
6 Thio compound
P3-095
055 | P3-020 | 4-nitrobenzoic acid 62-23-7 Solid g 2B I | NICEATM | Carboxylic acid
. . 6484-52- : Sigma .
056 P2-004 | ammonium nitrate N Solid Aldrich 2B 11 NICEATM | Inorganic salt
057 | P2-019 | camphene 79-92-5 Solid g 2B Il | STEreview | Hydrocarbon
058 | P2-020 | cyclopentanol 96-41-3 | Liquid Sigma 2B 1l ECETOC | Alcohol
059 | P3-019 | diethyl toluamide 134-62-3 | Liquid i 2B 1 US-EPA | Amide
060 P3-018 | ethyl-2-methylacetoacetate 609-14-3 Liquid Sigma 2B III STE review | Ester, Ketone
Aldrich
Halogen
cthyl 96568-04 Si compound,
061 | P2-018 | 2,6-dichloro-5-fluoro-beta-oxo-3-pyridin 6 Solid Alseh 2B 11 NICEATM | Heterocyclic
epropionate ) compound, Ester,
Ketone
062 | P3-094 | glycolic acid 79-14-1 Solid ana 2B 1 NIEATM | Carboxylic acid
063 P3-052 | hexyl cinnamic aldehyde 101-86-0 Liquid Wako Pure 2B I STE review | Aldehyde
11
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Sigma

064 P2-015 | isobutyraldehyde 78-84-2 Liquid Aldrich 2B 1 STE review | Aldehyde
065 P3-044 | isopropyl acetoacetate 542-08-5 Liquid Wako Pure 2B 1 NICEATM | Ester, Ketone
066 | P3-054 | monoethanolamine 141-43-5 |  Liquid e 2B 11 NICEATM | Alkanolamine
067 P3-053 | n-butanal 123-72-8 Liquid Wako Pure 2B 1 STE review | Aldehyde
068 | P3-071 | n-lauroylsarcosine sodium salt 137-166 | Solid | WakoPwe | 2B I | NICEATM (S;flfjgfj)m
3926-62- ) Organic salt,
069 P3-021 | sodium chloroacetate 3 Solid Asl;grzzs 2B 1 STE review | Halogen
compound
. 9002-93- - Sigma Surfactant
= - o, .
070 | P3-073 | triton X-100 (5%) ’ Liquid Pty 2B | NICEATM | fC
071 | P3-083 | toluene 108-88-3 | Liquid | WakoPure | 2B? 11 STE review | Hydrocarbon
(aromatic)
Polycyclic
072 P3-042 1-(9H-carbozol—4—ylo7§y)—3—[[2—(2—metho 72956-09 Solid LKT.Labs, No v Glaxo compound,
Xy phenoxy)ethyl] amino]-2-propanol -3 Inc
Alcohol
073 P2-013 | 1-bromo-4-chlorobutane 6940-78- Liquid Sigma No v STE review Halogen
9 Aldrich compound
074 P2-007 | 1-bromohexane 111-25-1 Liquid Asl(if;;z; No v STE review Halogen
compound
075 | P3-004 | 1-bromo-octane 111-83-1 | Liquid g No IV | STE review | Halogen
compound
. . Heterocyclic
076 | P3-038 it';ttllsyllli;gethyhm‘daz‘ﬂ‘“m 34255_753 71 Liquid | AAsar | No 1 Evonik | compound,
Y Inorganic salt
077 | P3-034 | I-methylpropyl benzene 135-98-8 | Liquid | WakoPure No IV | STE review ?rfl;':i"c‘jarb"“(ar
078 | P3-036 | 1,9-decaine I Liquid | S | No IV | STEreview | Alkene
2370-63- Lo Sigma Methacrylate,
079 P3-001 | 2-ethoxyethyl methacrylate 0 Liquid Aldrich No v ECETOC Ester, Ether
080 P3-074 | 2-ethylhexyl p-dimethyl-amino benzoate 21245-02 Liquid Wako Pure No v STE review PA].BA .
3 derivative
. 7659-86- o Sigma Thiol
081 P3-009 | 2-ethylhexylthioglycolate 1 Liquid Aldrich No v ECETOC compound,
Ester
Heterocyclic
o 66170-10 4 Sigma compound,
082 P2-012 | 2-phospho-L-ascorbic acid trisodium salt 3 Solid Al§ri <h No 1 BASF Organic salt,
- Phosphorus
compound
083 | P3-005 | 2-(2-ethoxyethoxy)ethanol 111-90-0 | Liquid i No 1 Cosing | Alcohol, Ether
Phenol
2,2'-methylenebis-(6-(2H-benzotriazol-2 | 103597-4 . Sigma . compound,
084 P3-013 -yl)-4-(1,1,3,3-tetramethylbutyl)phenol) 5-1 Solid Aldrich No v Ciba Heterocyclic
compound
. 3970-62- . . Sigma :
085 P3-037 | 2,4-dimethyl-3-pentanol 5 Liquid Aldrich No 1 STE review | Fatty alcohol
086 P3-077 | 3-methoxy-1.2-propanediol 623-39-2 Liquid TCI No v STE review | Alcohol, Ether
3-methyl-1,5-di(2,4-xylyl)-1,3,5-triazape | 33089-61 . LKT.Labs, Triazapentadien
087 | P3-043 | o dien 0 Solid e No v US-EPA | o nd
088 | P3-007 | 3-phenoxybenzyl alcohol 13 8_226'35 Liquid g No I | NICEATM | Alcohol
089 P3-081 | 3,3-dimethylpentane 562-49-2 Liquid Asl'jﬁ:ﬁ No v STE review | Hydrocarbon
090 | P3-015 | 3,4-dimethoxy benzaldehyde 120-14-9 Solid g No I NICEATM | Aldehyde
. Halogen
091 P2-006 | 3,4,4-trichlorocarbanilide 101-20-2 Solid Aslé%rclﬁ No v Cosing compound,
Amide
3446-89- L Sigma Thio compound,
092 P3-035 | 4-(methylmercapto)benzaldehyde 7 Liquid Aldsich No v ECETOX Aldehyde
093 P2-008 ;1,4 -methylenebis(2,6-di-tert-butylpheno 118-82-1 Solid Asljigm; No v ECETOC Phenol
) ric compound
094 P3-011 6-hydroxy-2,4,5-triaminopyrimidine 1603-02- Solid Wako Pure No v Cosing Heterocyclic
sulfate 7 compound(salt)
Quaternary
cellulose, 68610-92 . ammonium
095 P3-014 | 2-(2-hydroxy-3-(trimethylammonio)prop 4 Solid Asl(lf;;z; No 1 J&J compound,
oxy) ethyl ether chloride Synthetic
polymer
12
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. Ketone,
096 P3-064 | cyclohexanone 108-94-1 Liquid Aslélgr;rclﬁ No 1 STE review Hydrocarbon(cy
clic)
097 | P3-006 | dioctyl ether 629-82-3 | Liquid e No v Cognis | Ether
. . - Sigma . Disulfide
098 P3-003 | dipropyl disulfide 629-19-6 Liquid Aldrich No v STE review compound
099 | P3-056 | ethyl acetate 141-78-6 | Liquid g No Il | STEreview | Ester
) Thiol
100 | P2-010 | ethyl thioglycolate 623-51-8 | Liquid g No I NICEATM | compound,
Ester
101 P3-085 | gluconolactone 90-80-2 Solid Wako Pure No v NICEATM | Polyol
102 P3-089 | glycerol 56-81-5 Liquid Wako Pure No v STE review | Polyol
103 | P3-008 | glycidyl methacrylate 106912 | Liquid Sigm No I | STE review glsfgr‘acrylate’
104 | P3002 1 oo octylthioglycolate P19 Liquid | wikorwe | No v | ECETOX | [hiocompound,
105 P3-063 isopropyl bromide 75-26-3 Liquid Wako Pure No v STE review Halogen
compound
106 P3-057 isopropyl myristate 110-27-0 Liquid Wako Pure No v STE review | Ester
107 P3-086 methyl amyl ketone (2-heptanol) 110-43-0 Liquid Wako Pure No 1 STE review | Ketone
108 P3-082 methyl cyclopentane 96-37-7 Liquid TCI No 111 STE review | Hydrocarbon
P3-088 | methyl isobutyl ketone(4-methyl . Sigma .
109 2-pentanol) 108-10-1 Liquid Aldrich No I STE review | Ketone
110 P3-010 n,n-dimethylguanidine sulfate 598-65-2 Solid ASI'&%;:E No 111 STE review | Organic salt
11| P2-001 | pineronylbutoxide 51-03-6 | Liquid o No 11 US-EPA | Ether
P3-012 | polyethylene hydrogenated caster oil 61788-85 . Sigma . Surfactant
112 (40E.0.) 0 Solid Aldvich No v STE review (nonionic)
P2-005 14075-53 ) Inorganic salt,
113 potassium tetrafluoroborate 7 Solid Aslégr?cls No v ECETOC Halogen
compound
114 P2-017 propyl 4-hydroxybenzoate 94-13-3 Solid Aslfi%;zﬁ No 111 LNS Ester, Phenol
ns | P09 ke acid, dehydrogenate 7699-41- Solid Wako Pure No v Ohno(1999) Silicon
4 compound
e | PFOI4 1 odium hydrogensulfite 763 2-90- Solid Asljﬁtcl; No 111 NICEATM | Inorganic salt
P3-092 9005-64- - Sigma . Surfactant
117 tween20 5 Liquid Aldrich No 1 STE review (nonionic)

Table 5. Distribution of test substances (lank of in vivo) selected for SIRC-CVS:TEA test validation study

GHS Total
Category 1 Category 2A Category 2B No
29 20 22 46 117
EPA Total
I 11 11 v
27 19 44 27 117

Table 6. Distribution of test substances (chemical properties) selected for SIRC-CVS:TEA test validation study

Solid

Liquid

Total

49

68

117

13
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Analysis for prediction

Table R-4.3.5. Eye irritation potential of test substances in the SIRC-CVS:TEA validation phase III study

ff:g;lca Laboratory Name of test substance Run 1 Run 2 Evel:lllIll;tlion
P3-001 B 2-ethoxyethyl methacrylate P P P
P3-002 C iso-octylthioglycolate N N N
P3-003 A/B/C |dipropyl disulfide P/P/N P/P/N P
P3-004 C 1-bromo-octane P P P
P3-005 A/B/C |2-(2-ethoxyethoxy)ethanol N/N/N | N/N/N N
P3-006 C dioctyl ether P P P
P3-007 C 3-phenoxybenzyl alcohol P P P
P3-008 B glycidyl methacrylate P P P
P3-009 C 2-ethylhexylthioglycolate N N N
P3-010 A/B/C |n,n-dimethylguanidine sulfate N/P/N N/P/N N
P3-011 C 6-hydroxy-2,4,5-triaminopyrimidine Sulfate P P P
P3-012 A/B/C |polyethylene hydrogenated caster oil (40E.O.) N/P/N N/P/N N
2,2'-methylene-bis-(6-(2Hbenzotriazol-2-y1) -4-(1,1,3,3-
P3-013 ¢ tetramethylbutyl)phenol) N N N
P3-014 C zﬁ:lctjrlic(;ze 2-(2-hydroxy-3-(trimethylammonio)propoxy ethyl ether N N N
P3-015 C 3,4-dimethoxy benzaldehyde P P P
P3-016 C 3-chloropropionitrile P P P
P3-017 C 2-methyl-1-pentanol N N N
P3-018 C ethyl-2-methylacetoacetate N N N
P3-019 A/B/C |diethyl toluamide P/P/P P/P/P P
P3-020 A/B/C |4-nitrobenzoic acid N/N/N | N/AN/N N
P3-021 C sodium chloroacetate p p P
P3-022 A 2,4,11,13-tetraazatetra (Chlorohexidine glucocinate) P P P
P3-023 C - - - -
P3-024 A/B/C |2-amino-3-hydroxy pyridine P/P/P P/P/P P
P3-025 C sodium benzoate N N N
P3-026 C methylthioglycolate P P P
P3-027 A 3-(2-aminoethylamino)propyl]trimethoxysilane P P P
P3-028 A/B/C |tetraethylene glycol P/P/P P/P/P P
P3-029 A/B/C |dodecanoic acid P/P/P P/P/P P
P3-030 C 1,2-benzisothiazol-3(2H)-one P P P
P3-031 C 2-hydroxy-1,4-naphthoquinone P P P
P3-032 C disodium 4,4'-bis(2-sulfonatostyryl)biphenyl P P P
P3-033 A/B/C |gamma-butyrolactone N/N/N | N/N/N N
P3-034 C 1-methylpropyl benzene N N N
P3-035 C 4-(methylmercapto)benzaldehyde P P P
P3-036 C 1,9-decaine P P P
P3-037 C 2,4-dimethyl-3-pentanol N N N
P3-038 C 1-ethyl-3-methylimidazolium ethylsulfate N N N
P3-039 C 1,2,4-triazole,sodium salt P P P
4,4'-(4,5,6,7-tetrabromo-1,1-dioxido-3H-2,1-benzoxathiole-3,3-
P3-040 € |diyl) bis [2,6-dibromophenol] P P P
benzenamine,4,4'-(4-aimino-3-methylphenyl)(4-imino-3-methyl-
P3-041 C  |2,5-cyclohexadien-1-ylidene)methyl-2-methy HCI P P P
1-(9H-carbozol-4-yloxy)-3-[[2-(2-methoxy phenoxy)ethyl
p3-042 A an(wino]-2—propano?/ e P et P P P
P3-043 B 3-methyl-1,5-di(2,4-xylyl)-1,3,5-Triazapenta-1,4-dien P P P
P3-044 C isopropyl acetoacetate N N N
3R,4R)-4-acetoxy-3-[(R)-(tert-butyldimethylsilyloxy)ethyl]-2-
P3-045 A ;zetidin)one yARA ¢ visivioxyjetnyl p P P
P3-046 B 1-octanol P P P
P3-047 B 2-benzyloxyethanol N N N
P3-048 B butanol N N N
P3-049 B isobutyl alcohol P P P
P3-050 B isopropyl alcohol N N N
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P3-051 B myristyl alcohol P P P
P3-052 B hexyl cinnamic aldehyde P P P
P3-053 B n-butanal P P P
P3-054 B monoethanolamine P P P
P3-055 B m-phenylenediamine P P P
P3-056 B ethyl acetate N N N
P3-057 B isopropyl myristate N N N
P3-058 B methoxyethyl acrylate P P P
P3-059 B methyl acetate N N N
P3-060 B methyl cyanoacetate N N N
P3-061 B imidazole P P P
P3-062 B pyridine N N N
P3-063 B isopropyl bromide N N N
P3-064 B cyclohexanone N N N
P3-065 B 2-methylbutyric acid N N N
P3-066 B calcium thioglycolate trihydrate - - -
P3-067 B citric acid P P P
P3-068 B potassium sorbate N N N
P3-069 B sodium salicylate N N N
P3-070 B distearyldimethylammonium chloride P P P
P3-071 B n-lauroylsarcosine sodium salt P P P
P3-072 B sodium lauryl sulfate P P P
P3-073 A triton X-100 (5%) P P P
P3-074 A 2-ethylhexyl p-dimethyl-amino benzoate P P P
P3-075 A promethazine hydrochloride P P P
P3-076 A 2-ethyl-1-hexanol P P P
P3-077 A 3-methoxy-1.2-propanediol N N N
P3-078 A cyclohexanol N N N
P3-079 A |ethanol N N N
P3-080 A n-hexanol N N N
P3-081 A 3,3-dimethylpentane P P P
P3-082 A methyl cyclopentane P P P
P3-083 A |[toluene N N N
P3-084 A acetone N N N
P3-085 A gluconolactone N N N
P3-086 A methyl amyl ketone (2-heptanol) N N N
P3-087 A methyl ethyl ketone (2-butanone) N N N
P3-088 A methyl isobutyl ketone(4-methyl 2-pentanol) N N N
P3-089 A glycerol N N N
P3-090 A cetylpyridinium bromide P P P
P3-091 C triton X-100 P P P
P3-092 C tween20 P P P
P3-093 A sodium hydroxide P P P
P3-094 A glycolic acid N N N
P3-095 A 3,3-dithiodipropionic acid N N N
P3-096 A sucrose fatty acid ester P P P
P3-097 A methyl para-Hydroxybenzoate P P P
P3-098 A silic acid P P P
P3-099 A benzyl alcohol N N N
P3-100 A lactic acid N N IN;

*1: N; Negative, P; Positive

*2: Eye irritaion potential of common test substances were expressed as a representative of three laboratories.

*3: -; Inapplicable
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Table R-4.1.2. Means and standard deviations of IC50s for relative controls and positive

controls
Laboratory A Lab(c;{rz::yo A Laboratory B Laboratory C
Relative | Positive | Relative | Positive | Relative | Positive | Relative | Positive
Control | Control | Control | Control | Control | Control [ Control | Control
N 4 4 4 4 4 4 4 4
Mean 1898.13 170.93 1280.76 84.56 1529.33 86.99 1382.77 82.00
SD 350.30 7.42 61.34 1.46 132.74 1.66 33.25 3.55

* N; Number of relative controls and positive controls
* IC50 was expressed as ug/mL.
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Table R-4.2.1. The IC50s for test substances, relative controls and positive controls in the SIRC-CVS:TEA validation phase II

Laboratory A Laboratory B Laboratory C
Chemica Set IC50 ug/mL IC50 ug/mL IC50 ug/mL
1 code Test Relative | Positive Test Relative | Positive Test Relative | Positive
Substance [ Control | Control |Substance| Control [ Control | Sbstance | Control | Control
Phase II-A
P2-001 1 141.00| 1478.77 85.83 288.07| 1295.93 88.77 298.30| 1512.17 84.57
2 71.73| 1235.60 88.27 260.17| 1327.03 93.77 266.57| 1453.57 88.40
3 101.80] 1589.07 87.90 45227 1177.97 91.83 282.87| 1304.20 84.83

Mean 104.84| 1434.48 87.33 333.50] 1266.98 91.46 282.58| 1423.31 85.93

P2002 | 1 [>5000 1602.33]  84.53[>5000 1402.37|  89.93[>5000 1755.00]  93.67
2 [>5000 1281.53]  89.30[>3989.1 1330.83]  96.23[>5000 119870  92.47

3 [>5000 138427|  88.20[>5000 1274.03|  92.30[>5000 152530]  89.47

Mean |>5000 142271 87.34[>3989.1 1335.74]  92.82[>5000 1493.00] 9187

P2.003 | 1 4130.03| 1517.03]  86.20] 3188.87| 132057]  90.90[>4673.4 | 1808.87]  90.63
2 3899.03| 1452.13]  88.73| 3654.77| 1357.83]  93.17|>5000 134853| 89.73

3 3931.70] 151340  88.67] 3025.03] 129027]  92.37[>5000 133887 86.60

Mean 3986.92| 1494.19 87.87| 3289.56( 1322.89 92.14|>4673.4 1498.76 88.99

P2-004 1 1342.27( 1518.23 89.37( 1147.50( 1413.97 93.20| 1409.60| 1525.10 80.33
2 925.50| 1352.43 90.73 778.47| 1184.47 92.53] 1216.40| 1531.50 85.33
3 1151.90( 1440.13 86.43( 1061.47( 1295.83 90.80] 1099.60| 1508.13 86.57

Mean 1139.89( 1436.93 88.84 995.81]1 1298.09 92.18| 1241.87| 1521.58 84.08

P2-005 1 1791.60 1362.47 84.63| 1949.60( 1273.83 88.43[>5000 1837.10 95.87
2 1783.17( 1288.30 88.20( 3630.77| 1379.60 88.43(>5000 1532.13 90.93
3 1868.60( 1341.87 85.50(>3506.9 1256.43 90.27|>4952.0 1264.60 91.33

Mean 1814.46( 1330.88 86.11|>1949.6 1303.29 89.04|>4952.0 1544.61 92.71

Phase II-B
P2-006 1 <39.1 1223.40 85.67|<39.1 1323.80 86.00|<39.1 1768.27 91.50
2 <39.1 1334.50 83.60|<39.1 1122.43 92.80(<39.1 1692.43 98.77
3 <39.1 1221.33 82.13|<39.1 1256.37 94.831<39.1 1710.83 87.37
Mean |<39.1 1259.74 83.80]<39.1 1234.20 91.21]<39.1 1723.84 92.54
P2-007 1 266.20| 1452.87 85.27 99.30| 1227.27 82.93 519.13[ 1613.90 90.67
2 506.50( 1312.67 86.23 110.30] 1214.47 88.37 421.67| 1718.20 92.53
3 906.33| 1373.43 78.30 408.30| 1242.57 93.40 421.50] 1432.00 85.20

Mean 559.68| 1379.66 83.27 205.97| 1228.10 88.23 454.10] 1588.03 89.47

P2.008 | 1 |>5000 1417.17 88.13[>2345.6 1221.30]  86.53[>5000 1672.70]  88.97
2 336535 1356.67 80.43[>5000 122497|  89.97/>5000 1715.73 93.53

3 3670.67| 1239.17 81.17|>5000 1104.43 90.80[>5000 1510.83 85.27

Mean |>3365.35 | 1337.67 83.24[>2345.6 118357  89.10[>5000 1633.09 89.26

P2-009 | 1 |>48653 1345.63 86.83] 3561.93] 122747  89.87[>5000 152427 93.67
2 [>3048.1 1215.83 83.63] 3528.17] 1248.63 89.30[>5000 168147 9530

3 [>45375 1457.47 83.90 3661.80] 1166.23 92.73]>5000 1689.60]  93.07

Mean |>3048.1 1339.64|  84.79] 3583.97| 1214.11 90.63[>5000 1631.78]  94.01

P2010 | 1 |[<39.1 1618.87 89.40[<51.4 122037|  89.23[<39.1 1421.63 96.70
2 [<39.1 1333.93 85.30[<39.1 1237.93 90.80[<39.1 1619.03 92.90

3 [<39.1 1407.60]  85.90] 13830] 110327  92.80[<39.1 1691.83 91.17

Mean |<39.1 1453.47 86.87|<138.3 1187.19]  90.94[<39.1 1577.50]  93.59
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P01l | 1 239.43[ 1427.67] 8570 109.83[ 1160.10]  89.67] 227.00] 1755.53] 9323
2 12370 129827]  83.53]  121.50] 109497  91.40] 243.67| 154340  97.40

3 130.17] 132227 86.03] 115.00] 122250 93.93] 17637 144923 86.73

Mean | 16443 134940 8509 11544 1159.19] 91.67] 215.68] 158272 9246

P2o12 | 1 3575.53| 1372.63| 8427 3615.73] 118853 8727 438623 1652.83] 107.63
2 363043 1268.97| 8240 3721.63] 125627] 9140 424653 173887  95.70

3 2065.90] 1298.63] 8243 4259.13] 104927]  94.17| 4589.23| 1455.00]  87.20

Mean | 3390.62] 1313.41 83.03| 386550 1164.69]  90.94] 440733 161557  96.84

P2-013 | 1 43483 147087|  87.40[ 398.80| 1197.70]  88.63] 352.80] 1670.07]  95.80
2 1055.60] 1329.70] 8557 544.13] 1339.73] 9237 298.50] 1600.60[  95.03

3 703.80] 1127.00] 8233 33627] 1090.73]  91.73] 177.87] 132667  89.80

Mean | 73141 1309.19]  85.10] 426.40] 1209.39]  90.91] 276.39| 1532.44]  93.54

P2014 | 1 91.93] 1434.87]  84.70[<45.1 113530  90.93]  5520] 1639.87]  91.10
2 8247 124737 8490 6477 124877  91.00]  7030] 1683.13]  90.50

3 11520 147133 80.77|<44.4 119053 9120 100.67] 1803.03]  91.07

Mean 96.53| 1384.52]  83.46|<64.77 1191.53]  91.04] 7539 1708.68]  90.89

P2015 | 1 664.00( 147357]  81.47] 45227] 1142.77] 8247 1288.70| 1553.47]  89.97
2 115217 1172.77] 8387  395.00] 1203.53]  93.83] 1054.47] 149520] 9437

3 809.23| 123250]  8227] 283.93] 1180.93] 9423 1279.93] 1754.03 87.53

Mean | 875.13| 1292.94] 8253 377.07] 117574  90.18] 1207.70] 160090  90.62

P06 | 1 796.67| 1300.10[  82.53] 618.03] 1203.53 88.97| 1419.93] 1669.03] 9547
2 715.13| 1364.63]  87.13]  632.63] 116857  87.80] 1191.07] 1850.53]  96.93

3 605.57| 1385.97]  8233] 629.70] 114963  92.83] 1311.20] 1853.70]  92.63

Mean | 70579 135023  84.00] 626.79] 1173.91 89.87| 1307.40] 1791.09]  95.01

P2-017 | 1 57.67| 129820]  86.83] 6853 1282.07] 9020 4943 1699.50]  97.00
2 9273 133243  83.87]  44.03] 1177.10]  92.10]  90.17] 1487.10]  94.13

3 66.53| 1260.83] 8323  43.67] 120243]  91.50[<39.1 1589.73|  90.93

Mean 7231 1297.16]  84.64]  52.08] 122053]  91.27[<90.17 1592.11 94.02

P2-018 | 1 |<46.4 1226.20]  86.13[<39.1 1305.83]  93.77[<39.1 1606.07|  94.53
2 69.93] 1372.13]  82.80[<39.1 1145.77]  88.13[<39.1 1644.93]  92.83

3 [<65.0 1416.70]  84.97|<39.1 1150.93]  93.90[<39.1 1477.17]  100.90

Mean |<69.93 1338.34]  84.63[<39.1 120084 91.93[<39.1 1576.06]  96.09

P2019 | 1 35937| 1272.43]  84.77] 385.97] 1387.10]  89.87| 1471.77] 1679.23]  98.20
2 567.03] 130133]  85.80] 94.77] 1311.97]  88.73| 1268.13] 1676.53 89.30

3 397.97| 1254.83]  79.63] 41847] 1198.10] 9330 1208.87] 172037]  90.50

Mean | 44146 127620 8340 299.73[ 1299.06]  90.63] 1316.26] 1692.04]  92.67

P020 | 1 3074.00] 123270  87.07] 1729.57] 1392.87]  88.00] 401320 1721.57]  94.60
2 2633.47| 133147|  86.57| 218727 1228.00]  90.53] 3593.00] 1851.43] 9583

3 3002.77| 136420  80.87] 2109.37] 119690  92.03] 3504.93] 1749.60  94.63

Mean | 290341 1309.46]  84.83] 2008.73| 127259  90.19] 3703.71] 177420  95.02

*; Each IC50 for test substances, relative controls and positive controls was expressed as an average every set.
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Table R-4.2.2. Means and standard deviations of IC50s for relative controls

and
Laboratory A Laboratory B Laboratory C
Relative Positive Relative Positive Relative Positive
Control Control Control Control Control Control
N 60 60 60 60 60 60
Mean 1355.51 85.01 1232.08 90.82 1605.07 91.98
SD 106.68 2.69 84.18 2.68 154.61 4.57

* N; Numbers of each test substances, relative controls and positive controls

* JC50 was expressed as ug/mL.




Table R-4.2.3. Eye irritation potential of test substances in the SIRC-CVS:TEA validation phase II study

Laboratory A

Laboratory B

Laboratory C

Chemica Final
Name of test substance Set .

1 code Run1 | Run2 | Run3 [Run1 |Run2 | Run 3 | Run 1 | Run 2 | Run 3 | Evaluation
1 P P P P P P P P P

P2-001 piperonylbutoxide 2 P P P P P P P P P P
3 P P P P P P P P P
1 N N N N N N N N N

P2-002 2,5-dimethylhexaediol 2 N N N N N N N N N N
3 N N N N N N N N N
1 N N N N N N N N N

P2-003 1-(2-propoxy-1-methylethoxy)-2-propanol 2 N N N N N N N N N N
3 N N N N N N N N N
1 P P P P P P P P P

P2-004 ammonium nitrate 2 P P P P P P P P P P
3 P P P P P P P P P
1 N N N N N N N N N

P2-005 potassium tetrafluoroborate 2 N N N N N N N N N N
3 N N N N N N N N N
1 P P P P P P P P P

P2-006 3,4,4'-trichlorocarbanilide 2 P P P P P P P P P P
3 P P P P P P P P P
1 P P P P P P P P P

P2-007 1-bromohexane 2 P P P P P P P P P P
3 P P P P P P P P P
1 N N N N N N N N N

P2-008 4,4'-methylenebis(2,6-di-tert-butylphenol) 2 N N N N N N N N N N
3 N N N N N N N N N
1 N N N N N N N N N

P2-009 propylene glycol propyl ether 2 N N N N N N N N N N
3 N N N N N N N N N
1 P P P P P P P P P

P2-010 ethyl thioglycolate 2 P P P P P P P P P P
3 P P P P P P P P P
1 P P P P P P P P P

P2-011 sodium oxalate 2 P P P P P P P P P P
3 P P P P P P P P P
1 N N N N N N N N N

P2-012 2-phospho-L-ascorbic acid trisodium salt 2 N N N N N N N N N N
3 N N N N N N N N N
1 P P P P P P P P P

P2-013 1-bromo-4-chlorobutane 2 P P P P P P P P P P
3 P P P P P P P P P
1 P P P P P P P P P

P2-014 sodium hydrogensulfite 2 P P P P P P P P P P
3 P P P P P P P P P
1 P P P P P P P P P

P2-015 isobutyraldehyde 2 P P P P P P P P P P
3 P P P P P P P P P
1 P P P P P P P P P

P2-016 1-naphthaleneacetic acid 2 P P P P P P P P P P
3 P P P P P P P P P
1 P P P P P P P P P

P2-017 propyl 4-hydroxybenzoate 2 P P P P P P P P P P
3 P P P P P P P P P
1 P P P P P P P P P

P2-018 ethyl 2,6-dichloro-5-fluoro-beta-oxo-3-pyridinepro 2 P P P P P P P P P P
3 P P P P P P P P P
1 P P P P P P P P P

P2-019 camphene 2 P P P P P P P P P P
3 P P P P P P P P P
1 N N N N N N N N N

P2-020 cyclopentanol 2 N N N N N N N N N N
3 N N N N N N N N N

*N; Negative, P; Positive
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Table R-4.3.1. The IC50s for test substances, relative controls and positive controls at laboratory A

in the SIRC-CVS:TEA validation phase III study

308

Chemical |Chemical Code Test Sbstance (IC50 ug/mL) Relative Control (IC50 ug/mL) | Positive Control (IC50 ug/mL)
Code in Laboratory A Run 1 Run 2 Mean Run 1 Run 2 Mean Run 1 Run 2 Mean
P3-003™ SA82 212.80 259.20 236.00( 1069.30] 1081.90[ 1075.60 93.70 90.20 91.95
P3-005"™ SA89 >5000 >5000 >5000 1057.70f 1275.50] 1166.60 86.70 95.50 91.10
P3-010™ SA90 1323.30[ 1653.30] 1488.30[ 1040.30|] 1053.70[ 1047.00 88.30 91.40 89.85
P3-01272 SA84 1460.90( 1541.20] 1501.05( 1040.10] 1088.50[ 1064.30 87.30 93.80 90.55
P3-019%2 SASS 155.80 202.50 179.15] 1096.70| 1219.70] 1158.20 86.30 90.60 88.45
P3-020%2 SAS83 1347.40( 1588.50| 1467.95[ 1076.00] 1044.60[ 1060.30 85.60 94.40 90.00
P3-022 SA61 <39.1 42.40[<42.4 1095.40( 1159.101 1127.25 86.90 90.80 88.85
P3-024%2 SA86 151.80 182.90 167.35| 1039.00] 1095.20] 1067.10 89.20 91.40 90.30
P3-027 SA96 484.90 869.10 677.00| 1040.50[ 1417.70|] 1229.10 86.70 91.20 88.95
P3-028™ SAS5 <39.1 <39.1 <39.1 1037.20f 1101.00] 1069.10 89.90 90.50 90.20
P3-029™ SA87 42.20 46.00 44.10] 1073.70{ 1082.10] 1077.90 89.80 91.50 90.65
P3-033% SAS1 >5000 >5000 >5000 1010.50( 1257.20] 1133.85 94.00 85.90 89.95
P3-042 SA62 <39.1 <39.1 <39.1 1206.60( 1133.10] 1169.85 83.70 92.20 87.95
P3-045 SA63 117.70 128.70 123.20f 1031.80] 1121.70f 1076.75 78.10 91.90 85.00
P3-073 SA65 444.10 470.60 457.35[ 1085.60] 1084.00( 1084.80 80.30 90.70 85.50
P3-074 SA76 52.10 47.50 49.80] 1056.30] 1063.60( 1059.95 88.20 85.20 86.70
P3-075 SA64 <39.1 <39.1 <39.1 1203.10f 1010.60|] 1106.85 85.20 87.00 89.10
P3-076 SA67 946.30 761.90 854.10] 1038.10[ 1054.50] 1046.30 94.20 80.60 87.40
P3-077 SA80 >5000 >5000 >5000 1194.40( 1253.60] 1224.00 91.50 92.00 91.75
P3-078 SA70 1941.10( 2253.70] 2097.40[ 1068.90|] 1138.00[ 1103.45 96.80 91.60 94.20
P3-079 SA91 >5000 >5000 >5000 1033.50( 1412.30] 1222.90 84.20 92.70 88.45
P3-080 SAT2 1082.20[ 1666.50| 1374.35( 1010.20| 1030.00[ 1020.10 90.90 85.80 88.35
P3-081 SA7S 84.60 352.00 218.30( 1114.00] 1130.40( 1122.20 90.80 91.20 91.00
P3-082 SA98 777.30 857.30 817.30] 1152.50] 1335.80| 1244.15 85.70 91.70 88.70
P3-083 SA69 >5000 >5000 >5000 1090.90( 1168.30] 1129.60 92.10 93.30 92.70
P3-084 SA92 4903.10{>5000 >4903.1 1073.70[ 1446.40| 1260.05 87.30 89.70 88.50
P3-085 SA97 3331.80[ 3672.40] 3502.10( 1036.10] 1149.10[ 1092.60 84.40 92.80 88.60
P3-086 SAT1 2243.50] 3624.50] 2934.00| 1119.60f 1151.00] 1135.30 92.80 92.30 92.55
P3-087 SA94 >5000 3648.00(>3648 1032.80[ 1408.90| 1220.85 87.60 88.00 87.80
P3-088 SA68 >5000 >5000 >5000 1085.90( 1201.10] 1143.50 86.60 90.20 88.40
P3-089 SA79 >5000 >5000 >5000 1059.50[ 1076.60|] 1068.05 90.70 93.20 91.95
P3-090 SA75 <39.1 <39.1 <39.1 1172.00f 1186.00] 1179.00 89.10 90.80 89.95
P3-093 SA74 682.60 866.20 774.40| 1053.80[ 1186.70| 1120.25 93.00 93.10 93.05
P3-094 SA95 1429.50[ 1504.20] 1466.85| 1043.00| 1277.70] 1160.35 87.20 95.80 91.50
10




P3-095 SAT3 1864.40] 1696.90| 1780.65] 1149.40| 1065.10] 1107.25 91.40 92.40 91.90
P3-096 SA100 94.30 67.00 80.65| 1058.70| 1040.70| 1049.70 88.10 89.50 88.80
P3-097 SA99 132.40 274.50 203.45| 1085.70] 1103.20| 1094.45 88.70 84.60 86.65
P3-008 SA93 190.00 168.80 179.40( 1146.30[ 1024.90[ 1085.60 87.10 89.40 88.25
P3-099 SA66 1133.60| 1574.30] 1353.95|] 1016.00] 1209.40] 1112.70 86.80 92.30 89.55
P3-100 SATT 2043.90| 2606.80| 2325.35] 1031.60] 1100.90| 1066.25 91.00 91.00 91.00

*1; Each IC50 for test substances, relative controls and positive controls was expressed as an average every set.

*2; Ten test substances were shared in Laboratory A, B and C.
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Table R-4.3.2.

in the SIRC-CVS:TEA validation phase III study

The ICS50s for test substances, relative controls and positive controls at laboratory B

310

Chemical |Chemical Code Test Sbstance (IC50 ug/mL) Relative Control (IC50 ug/mL) | Positive Control (IC50 ug/mL)
Code in Laboratory B Run 1 Run 2 Mean Run 1 Run 2 Mean Run 1 Run 2 Mean
P3-001 SB62 119.60 122.60 121.10] 1673.80| 1571.90] 1622.85 89.80 90.40 90.10
P3-003™ SB79 695.20 672.80 684.00[ 1352.70[ 1038.20[ 1195.45 93.90 91.40 92.65
P3-005" SB72 >5000 >5000 >5000 1077.80 1260.80] 1169.30 87.30 86.80 87.05
P3-008 SB63 17.70 22.80 20.25| 1186.90| 1573.00] 1379.95 91.60 95.40 93.50
P3-010™ SB71 626.80 535.20 581.00[ 1394.20[ 1488.50[ 1441.35 91.80 91.40 91.60
P3-0127 SB77 814.20 768.80 791.50[ 1089.70[ 1433.60[ 1261.65 89.40 86.90 88.15
P3-019™ SBT3 265.50 187.40 226.45| 1193.40] 1296.80] 1245.10 92.30 87.10 89.70
P3-020™ SB78 2923.401 2017.90] 2470.65[ 1026.60( 1305.70[ 1166.15 79.60 85.80 82.70
P3-024 SB75 71.70 63.10 67.40] 1155.30( 1095.60[ 1125.45 92.40 89.70 91.05
P3-028 SB76 6.90 11.70 9.30] 1455.30] 1580.90| 1518.10 86.80 93.50 90.15
P3-029% SB74 <39.1 <39.1 <39.1 1141.60] 1274.10] 1207.85 80.80 88.60 84.70
P3-0332 SBS0 4864.901 4126.60] 4495.75( 1120.40( 1081.20[ 1100.80 92.10 85.30 88.70
P3-043 SB61 163.30 191.90 177.60[ 1572.90| 1387.20] 1480.05 78.10 91.50 84.80
P3-046 SB64 783.50 346.30 564.90( 1281.80[ 1239.30[ 1260.55 92.80 91.30 92.05
P3-047 SB65 1599.20] 1570.60|] 1584.90| 1282.40| 1430.40( 1356.40 91.90 89.30 90.60
P3-048 SB66 2203.10] 2105.00] 2154.05( 1298.60( 1277.30[ 1287.95 91.90 92.60 92.25
P3-049 SB67 772.60 414.80 593.70[ 1668.10[ 1571.90[ 1620.00 78.40 89.70 84.05
P3-050 SB68 >5000 >5000 >5000 1275.10] 1154.20 1214.65 92.10 86.70 89.40
P3-051 SB69 128.70 312.50 220.60| 1334.10] 1571.00] 1452.55 94.90 93.10 94.00
P3-052 SB70 92.10 98.30 95.20] 1302.20( 1534.70[ 1418.45 94.40 89.00 91.70
P3-053 SBS1 720.40 213.40 466.90| 1068.60] 1704.30] 1386.45 81.60 92.80 87.20
P3-054 SBS2 195.50 169.90 182.70 1319.00] 1133.40| 1226.20 89.00 91.10 90.05
P3-055 SBS3 17.30 20.60 18.95( 1071.60( 1527.10[ 1299.35 89.90 89.80 89.85
P3-056 SB84 >5000 >5000 >5000 1359.10] 1262.40| 1310.75 87.00 84.80 85.90
P3-057 SBS5 >5000 >5000 >5000 1173.10] 1365.70| 1269.40 92.30 92.50 92.40
P3-058 SBS6 11.30 13.90 12.60( 1188.30[ 1569.80[ 1379.05 87.30 88.70 88.00
P3-059 SBS7 >5000 >5000 >5000 1101.00] 1408.10] 1254.55 88.90 89.50 89.20
P3-060 SBSS 1343.60] 1473.80] 1408.70] 1103.50] 1431.30( 1267.40 78.40 87.00 82.70
P3-061 SB89 620.50 604.40 612.45( 1084.00[ 1028.60[ 1056.30 89.50 82.70 86.10
P3-062 SB90 1729.40| 1824.40| 1776.90[ 1291.70( 1472.40[ 1382.05 92.50 89.70 91.10
P3-063 SB91 >2500 >2500 >2500 1251.80] 1457.50] 1354.65 88.90 90.20 89.55
P3-064 SB92 1619.00] 1403.10] 1511.05| 1262.80] 1329.40f 1296.10 89.90 90.00 89.95
P3-065 SB93 1604.10|] 1429.40| 1516.75 1396.40( 1067.30f 1231.85 88.50 88.70 88.60
P3-066 SB9%4 - - - - - - - - -
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P3-067 SB95 875.30 807.70 841.50] 1257.50] 1405.50| 1331.50 78.10 92.00 85.05
P3-068 SB96 1584.60] 1468.40| 1526.50| 1176.90[ 1395.80( 1286.35 93.30 87.90 90.60
P3-069 SB97 1276.00] 1587.50] 1431.75| 1112.00] 1368.80( 1240.40 93.80 90.60 92.20
P3-070 SB9S 3.60 14.00 8.80] 1553.30] 1683.60] 1618.45 80.30 91.10 85.70
P3-071 SB99 97.50 70.70 84.10( 1445.10( 1194.80] 1319.95 95.50 90.00 92.75
P3-072 SB100 57.20 60.10 58.65( 1076.20[ 1605.60( 1340.90 93.40 91.40 92.40

*1;, Each IC50 of test substances, relative controls and positive controls was expressed as an average every set.

*2; Ten test substances were shared in Laboratory A, B and C.

*3: -; Inapplicable
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Table R-4.3.3. The IC50s for test substances, relative controls and positive controls at laboratory C

in the SIRC-CVS:TEA validation phase III study

312

Chemical |Chemical Code Test Sbstance (IC50 ug/mL) Relative Control (IC50 ug/mL) | Positive Control (IC50 ug/mL)
Code in Laboratory C Run 1 Run 2 Mean Run 1 Run 2 Mean Run 1 Run 2 Mean
P3-002 SCT2 >2500 >2500 >2500 1628.00[ 1753.10] 1690.55 126.10 123.50 124.80
P3-003" SC61 >2500 >2500 >2500 1177.80( 1413.70] 1295.75 87.50 102.00 94.75
P3-004 SC74 105.80 244.30 175.05| 1085.20] 1618.10[ 1351.65 123.80 126.50 125.15
P3-005" SC62 >5000 >5000 >5000 1256.90( 1375.10] 1316.00 109.00 119.60 114.30
P3-006 SC77 845.80| 1302.60[ 1074.20] 1248.60[ 1555.90| 1402.25 129.50 126.00 127.75
P3-007 SC79 77.40 35.40 56.40] 1181.10( 1747.40| 1464.25 136.50 129.90 133.20
P3-009 SC80 >2500 >2500 >2500 1256.90[ 1665.80| 1461.35 109.00 111.90 110.45
P3-010™ SC63 3464.60( 2748.70| 3106.65( 1831.10] 1108.60| 1469.85 120.60 87.50 104.05
P3-011 SC81 <39.1 <39.1 <39.1 1285.60[ 1418.20] 1351.90 180.80 137.30 159.05
P3-012% SC64 3210.00f 2765.90| 2987.95| 1851.80| 1415.30[ 1633.55 117.10 119.50 118.30
P3-013 SC82 >5000 >5000 >5000 1186.40( 1123.90] 1155.15 125.70 140.60 133.15
P3-014 SC83 >5000 >5000 >5000 1400.10( 1064.40| 1232.25 114.80 133.40 124.10
P3-015 SC84 328.00 218.10 273.05| 1071.90] 1250.00f 1160.95 141.60 133.20 137.40
P3-016 SCS85 <39.1 40.40(<40.4 1017.50[ 1013.80] 1015.65 140.10 130.60 135.35
P3-017 SC87 >2500 >2500 >2500 1353.90( 1365.50] 1359.70 123.70 138.30 131.00
P3-018 SC88 >5000 >5000 >5000 1154.10[ 1269.40| 1211.75 116.70 121.10 118.90
P3-019" SC65 285.10 246.00 265.55| 1159.40] 1913.30f 1536.35 121.20 118.80 120.00
P3-020" SC66 1946.00[ 2991.20] 2468.60[ 1864.20] 1573.00( 1718.60 129.60 113.20 121.40
P3-021 SC90 <39.1 39.80]<39.8 1115.00{ 1166.50] 1140.75 120.20 143.20 131.70
P3-023 SCI1 - - - - - - - - -
P3-024"2 SC68 172.90 55.30 114.10f 1182.30] 1678.20[ 1430.25 136.10 90.90 113.50
P3-025 SC92 >5000 >5000 >5000 1017.10[ 1112.30] 1064.70 137.20 124.90 131.05
P3-026 SC93 <39.1 <39.1 <39.1 1674.10[ 1106.50] 1390.30 120.20 129.00 124.60
P3-028" SC69 <39.1 <39.1 <39.1 1822.50[ 1787.80] 1805.15 116.70 82.60 99.65
P3-029% SC70 55.70 33.20 44.45] 1786.40| 1433.90f 1610.15 128.00 113.90 120.95
P3-030 SC97 <19.5 <19.5 <19.5 1061.00( 1169.40] 1115.20 124.90 136.40 130.65
P3-031 SC89 85.90 86.50 86.20] 1259.60f 1112.60] 1186.10 111.50 123.10 117.30
P3-032 SC98 41.70 55.90 48.80] 1279.50| 1369.20f 1324.35 123.90 129.10 126.50
P3-033"2 SC67 >5000 >5000 >5000 1133.00( 1794.70] 1463.85 114.70 83.90 99.30
P3-034 SC71 >2500 >2500 >2500 1244.80[ 1743.90| 1494.35 141.30 98.90 120.10
P3-035 SCT3 103.30 184.50 143.90( 1269.40| 1754.20[ 1511.80 105.90 109.20 107.55
P3-036 SC75 931.40 940.20 935.80[ 1418.20| 1676.30( 1547.25 148.00 119.40 133.70
P3-037 SC76 >2500 >2500 >2500 1389.20( 1181.20] 1285.20 114.00 122.70 118.35
P3-038 SCT8 1786.60( 2253.10] 2019.85( 1070.70|] 1288.20[ 1179.45 121.60 119.00 120.30
14












































































Appendix 12

Analysis of predictive capacity by the data from this validation study and
the additional data from Shiseido

The predictive capacity of SIRC-CVS:TEA test was analyzed by the data from this
validation study and the additional data from Shiseido. Shiseido’s data were taken from
the report used in the peer review by JaCVAM eye irritation test evaluating committee
n 2009-2011, and Their data sheets was checked during the peer review. Table 1 shows
the data of 33 substances (Purity>80%) for the analysis, except for the overlapped 21
substances of this validation and Shiseido. The predictive capacity by 33 substances
was an accuracy of 63.6% (21/33), a sensitivity of 76.5% (13/17), and a specificity of
50.0% (8/16), as shown in table 2. Also, when excluding chemicals such as alcohols,
esters, ethers, ketones, heterocyclic compounds, and carboxylic acid compounds with a
molecular weight of less than 180, the predictive capacity was an accuracy of 63.6%
(14/22), a sensitivity of 100% (11/11), and a specificity of 27.3% (3/11), as shown in table
3.

The predictive capacity by the 57 data from this validation study and the additional 22
data from Shiseido was an accuracy of 64.6% (51/79), a sensitivity of 94.6% (35/37), and
a specificity of 38.1% (16/42). Also, false negative rate was 5.4% (2/37) and false positive
rate was 61.9% (26/42), as shown in table 4 and 5.

Table 1 Additional data for analysis of predictive capacity of SIRC-CVS:TEA test

Substance CAS in vitro|in vivo) | MW Purity?
1 (Butylene glycol 107-88-0 N N 90.1 | min.98.0%
2 |Propylene carbonate 108-32-7 N 102.1 | min.97.0%
3 |2,4-Pentanediol 625-69-4 N N 104.2 98%
4 |Resorcinol 108-46-3 P P 110.1 99.0+%
5 [Butoxyethanol 111-76-2 N P 118.2 | min.99.0%
6 |Hexylene glycol 107-41-5 N P 118.2 99.0+%
7 [Phenethyl alcohol 60-12-8 P P 122.2 98.0+%
8 [Methoxyisopropyl acetate 108-65-6 N P 132.2 99%
9 16-Methyl purine 2004-03-7 P P 134.1 =99%
10 |[Phenoxyethanol 122-99-6 N P 138.2 | min.99.0%
11 |Di-iso-butyl ketone 108-83-8 N N 142.2 =99%
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12 [Triethylene glycol 112-27-6 N N 150.2 95.0+%
13 |Chloroxylenol 88-04-0 P P 156.6 98.0+%
14 |2,4-Difluoronitrobenzene 446-35-5 P N 159.1 99%
15 Jiso-Octyl acrylate 29590-42-9 P N 184.3 >90%
16 [Sodium dehydroacetate 4418-26-2 P N 190.1 95.0+%
17 [Triisopropanolamine 122-20-3 P P 191.3 95.0+%
18 [2-Bromo-2-Nitropropane-1,3-Dioll 52-51-7 P P 200.0 98+%
19 |Benzophenone-1 131-56-6 P P 214.2 98.0+%
20 [Triacetin 102-76-1 P N 218.2 98.0+%
21 [Chlorophene 120-32-1 P P 218.7 =97.0%
22 [Sodium naphthalenesulfonate 532-02-5 P P 230.2 |min.90.0%
23 [Diisopropyl adipate 6938-94-9 P N 230.3 | 98.0+%
24 [tetra-Aminopyrimidine sulfate 5392-28-9 P N 238.2 97%
25 |Cetyl alcohol 36653-82-4 P N 242.4 [ 95.0+%
26 [Benzophenone-2 131-55-5 P P 246.2 | 95.0+%
27 [Oleyl alcohol 143-28-2 P N 268.5 99%
28 [[sopropyl Palmitate 142-91-6 N N 298.5 | 95.0+%
29 |Cetrimonium chloride 112-02-7 P P 320.0 | 95.0+%
30 |Diethylhexyl adipate 103-23-1 N N 370.6 | 99.0+%
31 [Squalane 111-01-3 N N 422.8 | 98.0+%
32 [Stearalkonium chloride 122-19-0 P P 424.2 | 85.0+%
33 [Dioctyl sodium sulfosuccinate 577-11-7 P P 488.5 96%

1) In vivo data is taken from the previous paper.

2) Purity is that of the substances used at in vitro test.

Table 2 Predictive capacity of 33 substances

N=33 In vitro
Positive | Negative
In vivo | Positive 13 4
Negative 8 8
2




Table 3 Predictive capacity of 22 substances except for alcohols, esters, ethers,

ketones, heterocyclic compounds, and carboxylic acid compounds with a

molecular weight of less than 180

N=22 In vitro
Positive Negative
In vivo Positive 11 0
Negative 8 3

Table 4 The predictive capacity by the data from this validation study and the

additional data from Shiseido

N=79 In vitro
Positive Negative
In vivo # 35 2
Positive
Negative 26 16

Table 5 The predictive capacity of test substances (Purity>=80%) except for alcohol,
ester, ether, ketone, heterocyclic compound and carboxylic acid of

molecular weight <180

Regulatory System

Analysis in applicability domain

Accuracy 64.6% (51/79)
Sensitivity 94.6% (35/37)
Specificity 38.1% (16/42)

False Negative Rate

5.4% (2/37)

False Positive Rate

61.9% (26/42)
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Appendix 13

Data by biostatistician
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Fig.1.  IC50s of the test substance (P2-001), relative controls and positive controls

within each laboratory.
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within each laboratory.
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within each laboratory.
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Fig.6.  IC50s of the test substance (P2-006), relative controls and positive controls

within each laboratory.
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Fig.7.  IC50s of the test substance (P2-007), relative controls and positive controls

within each laboratory.
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Fig.9.  IC50s of the test substance (P2-009), relative controls and positive controls

within each laboratory.

Lab.A Set# 14

Set# 2|

Set# 3

LabB Set# 14

Set# 2

Set# 3

AP EEILE R ILE R IE R R 10

LabC Set# 1| e

-

- .

Sat# 2 e

- -

Sei# 3 e

1

o
L LI O S S B s s B I O S B B B S B s s B S S S B B B S S BN NN I S S

T
1]

500

1000

< < < positive control

1500

2000 2500 3000 3500 4000 4500 5000

IC50 (ug/mL)

O © O relative control & @ @ test substance

Fig.10.  IC50s of the test substance (P2-010), relative controls and positive controls

within each laboratory.

345



346

I ow E
Lab A Set# 1 <e o
4 s - o
1 ze 5]
Set# 2 @ o
4 o
4 o o
Sot# 3 = o
-4 e o
4 . =)
Lab.B Set# 1 = o
4 o
4 o
Sot# 2 e o
4 o
4 o 5]
Set# 3 @ o
4 - o
4. =)
LahC Set# 11 < o
EEE) o
I o e o
Set# 24 ¢ e o
1 s = =]
4 e o
Set# 3 v e el
B T e
1] 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

IC50 (gl
<& < < positive control  © © O relative control ® @ ® test substance

Fig.11.  IC50s of the test substance (P2-011), relative controls and positive controls

within each laboratory.
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Fig.12.  IC50s of the test substance (P2-012), relative controls and positive controls

within each laboratory.
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Fig.13.  IC50s of the test substance (P2-013), relative controls and positive controls

within each laboratory.
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Fig.15.  IC50s of the test substance (P2-015), relative controls and positive controls
within each laboratory.
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Fig.16.  IC50s of the test substance (P2-016), relative controls and positive controls
within each laboratory.
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Fig.17.  IC50s of the test substance (P2-017), relative controls and positive controls

within each laboratory.

| . [+]
Lab A Sot# 1{® o
EE 3 [s]
- - [s]
Set# 2| @ o
4 * [+]
- [+]
Sot# 3 e o
EE &3 [+]
EE 3 [+]
labB Set# 1-{e °
BE 4 [+]
| - [+]
St 2- e o
BE 3 [+]
o [s]
Set# 3 e °
BE '3 [+]
| - [+]
Lab© St 11 e o
- . [+]
o [+]
Set# 2| ec o
- - [+]
EE 5+ [+]
Set# 3 e °
- e e e
1] 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

IC50 (ug/mL)

<& < < positive control  © © O relative control ® @ ® test substance

Fig.18.  IC50s of the test substance (P2-018), relative controls and positive controls

within each laboratory.
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Fig.19.  IC50s of the test substance (P2-019), relative controls and positive controls

within each laboratory.
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Fig.20.  IC50s of the test substance (P2-020), relative controls and positive controls

within each laboratory.
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Fig.21.  ICsps of the test substance (P2-001) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.22.  ICsps of the test substance (P2-002) and positive controls, and
ICs0 of 1600 pg/mL as a cut-off value within each laboratory.
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Fig.23.  ICsos of the test substance (P2-003) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.24.  ICsos of the test substance (P2-004) and positive controls, and

ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.25.  ICsos of the test substance (P2-005) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.26.  ICsos of the test substance (P2-006) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.33.  ICsos of the test substance (P2-013) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.34.  ICsos of the test substance (P2-014) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.35.  ICsos of the test substance (P2-015) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.36.  ICsos of the test substance (P2-016) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.37.  ICsos of the test substance (P2-017) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.38.  ICsos of the test substance (P2-018) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.

19
359



360

4 ¢ .
Lab A Set# 11 ¢ .
4 @ -
s -
Set# 2 ¢ .
1 < -
1 < -
Set# 3 ¢ .
- & -
4 ¢ -
Lab.B Set# 14 < -
1 < -
4 -
Sot# 2 e
-
s -
Set# 3 o @
4.
1 < -
LahC Set# 11 < b
1 & .
-4 @ -
Set# 24 @ .
4 ¢ -
1 < -
Sat# 31 ¢ L)
1] 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
IC50 (ugyrLy
< ¥ < positive control @ ® ® test substance
Fig.39.  ICsos of the test substance (P2-019) and positive controls, and
ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Fig.40.  ICsos of the test substance (P2-020) and positive controls, and

ICs0 of 1600 ng/mL as a cut-off value within each laboratory.
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Table 1 Information obtained from the Draize eye test and the alternative methods

Humag  Amimal

Tnfarmation fram the Drakee 125t CAM  Erpthrocyte Eh"” SIRC  coMwed  cultured EYTEX
cells cells
<l> Cerneal opacity . ’
o Degensuion of membrane pareschyma
F Y
(callagen) _ b o ¥ » b o
b Swelling of callagen (depending on the
ineensity of epishelial/endothelial A ® o E ® ® (&)
dissrders)
¢ Degeneration/exfoliation of epitbelial .
eells (due b cylotaxicityd A 4 G o © o *
<2 [ris
4 Transcomneal abscaption and damage o
the iris x H * X - ]
b Light reflex b F Es ® kS x
«3» Conjunctiva
a Redeess (inflammatory vascalar .
diltiom) Q " & & F Fy E
b Ed:nnﬂlﬂmwmyedaw} FY k. F A F F 1 F Y e
¢ Becréfion {eacessive
kecrimationfmflamssatory infilirating = *® S Y kY * ®
reaction)
=4> Informaticn from folbow-up
a  Repair Y b3 F 3 F A FY Y x
b Presence of delayed anset A A A A A A 5
=5> Information abaut absermation ibems
excladed from the Diraize test
Y -:'umajuhq-{durq: tolack of comeal
epitbelinm) ® » ® s e * b
b Ieeegularity of comes (drmessfooncave
PR, ks b » ] :-: P b
¢ Improvernend in disorders following eye
irrigation ] = Q s " 1 s
4 Ewaluation of pain (ebservation of - . w « v '
behawion . ﬁnidﬂlﬁunaﬂuand_m} " * *
¢ Detection of disorders dus to physical w x ” -
atlmulation (insaluhle substance) * * *

3
?E

nrodection, ®: impamsible o mw

¢ Bvaluslions baeod an the liveraners hefore: staving vafidution: D:pu:ﬂ:lthmmm:u'l, A Invmqmumnddhmluh

The table that reported by Kaneko et al. (1996) is translated into English.



Table 2 Scale for scoring ocular lesions in the Draize eye test

(1) Cornea
{A) Opacity-degree of density (ares mmtduuuhminrming}
B T A . A o
Beattered or diffuse ares., d.nt.ﬁh-ntlr--lu.ﬂjl'iu"hh ................. 1

Emlydﬂmuhltlunﬂmlm details of ins slightly obseured, 2
Opalescent areas, no details of iris visible, uudpuplhrﬂrﬂilmmla 3

Opadque, irs iavisible. . . . i aiiiaiiieccaaaa. 4
(B} Ares of cornes involwed
Ome quarter (or less) but not zero. . A ey TR S RS |
Greater than one Quarter, hutlnul:huhn.‘l:l‘ .......................... =
Greater than half, but less than three quarters. ... . e waf berma T o '3
Greater than thres guarters, up to whols ares. ... .. ... __......_...... Fy
AXBXSE - Total maximum = &)
(2} Iris
(A) Valoes
Mormal ... ____. Fi

Folds i-b-nwm-.'l mmnm htﬁlmdummm{myw
all of these or combination nfnyﬁnq:ﬂnunnﬂmﬁn:hhght

{aluggiah resstion is poaduiwe) . ... ... ... ....iiiieiiieiieea... 2
Tnmmlqmmmmdﬂimfmmﬂ]ﬂﬂu:} 2
A S8 Total mesirmum = 10
(@) Conjunctivae
{A) Redoess (refers to palpebral and bulbar conjunctivas excluding cornes
and iris)
Vessals mormml . . .o ..o .i.iiiiioon.. e B = et e e o o
Vessels definitely injeeted above normal ... ... ... iiiiiii i, 1
Hmdlﬂmn.du.parmnd.ud;ﬂ&ulrmmmd&mﬁmu 3
Diffase beefy med . . ... ... ... ...l -
(B) Chemosis .
1 i
Any swelling above normal {ineludes nietitating membrane]. . eace 1
Obvious swelling with parisial evenios of Bids . . ... ......o...... b 1
Bwelling with Iids about half edosad . ... ... ... ... ... _...... 3
Bwelling with lids abont balf clossd 1o completely elosed . .. ............ 4
{C) Discharge
B T T o {0
Any smount different from normal (does not inelude small amounts ob-
served in inner canibus of normal BRIEEIE) . . ...l iai i 1

Discharge with moistening of the lds and kairs jus: adjscent to lids. 2
Discharge with moistening of the lids and hairs, and considerab’e sres
Beore (A <+ B <+ C} X 2 Total masimurs = 30

The table is the same as that reported by Draize et al. (1959)
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Fig. 1 Construction of cornea

Epithelial layer
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Descemet’s membrane
Endothelial layer

The figure from Hirano (2008) is translated into English.



Table 3 List of the methods evaluated and the participation of each organization

. o Mumber of
Organizations participating in the validation study participanis*

Methods . ABCDEFGHIJEKELMNOPOGRSTUYId Ind Im
Charicallantoic membrane

HET-CAM [ W ] L ] [ ] [ ] 5 5 5
CAM-TH L I [ ] [ L 5 & 5
Red blood cells

REC e @ L L] 6 % 7
Haemoglobin

HID# [ ] L ] [ N N ] L ] 6 8 ]
.l\.niﬂdllirrz:lln models

SKIN ZH 01000 ] [ N [ ] L I L] e 8 [3 8

MATREX™ o0 ® ® 4 7 3
Normal cells from rabbit cornea

ComePack " §f [ ] L L ] L ® 5 & 7
Cell lines from rabbit cornea

SIRC-CVS L N [ ] [ . k] L] [

SIRC-NRU [ I ) [ ] [ ] ] L] 6 7 7
Cell lines from the other mammals

+ Hela—MTT L ] *ae e ] & H B

CHL-CVS [ e - @ L 4 7 7
EYTEX™ [ I ] . e e o 7 5 ]

Sum 6 4 4 3 4 3 5 1 2 2 3 6 3 11 4 201 2 42 467 T %

¥: suppliers of test kits. *: number of parlicipants to each validation.
HET-CAM: hen's cpg-choricallantoic membrane method; CAM-TB: chorioallantoic membeane-trypan blue staining method; RBC: hae-
molysis method; HOD: haemoglobin denaturation method; SIRC-CVS: cytotoxicity tests on SIRC cells using crysial violet stuining;
_HJ:LI—HT:TI cytotoxicity tests on Hela cells using MTT reduction; CHL-CVS: cytotoxicity test on CHL cells using crystal violet stain-
ing: #: major changes in protocols were made before the sscond validation.

The table is the same as that reported by Ohno et al.(1999).

Table 4
List of the co-operating organizations for the Japanese validaton
Adminkstrative organkzations Japan Cosmetic Industry Corporation
Minigtry of Health and Welfare Bhiseido Safety & Analytical Res. Cender
Mational Institute of Health Sciences POLA Corp.
{Div. Pharmacol. Div. Toalcol, Kanebo Lid
and Div. Genetics Mutagen.) KOSE Corp,
o . Lion Cuup.
Universities KAD Corp,
Yokohama-City University SUNSTAR Inc,
Showa Undversity OPPEN Cosmetic Co. Lid
: MNOEVIR Co. Lid
Kit ﬂp&n Kaminomoto Co. Lid
Oriental Yeast Co. Lid Procter & Gamble Far East, Inc.
Kurabe Indugtriae, Lid Mippon Menard Cosmectic Co. Lid
Invitro International Japan, Lid Yakult Central Institute for Microbiclogical Res,
Toyobo Co., Ltd Ajinomato Co, Ing,
Cow Brand Soap Kyoshinsha Co., Ltd
Others : Hoyu Co. Ltd '
RIKEN Gene Bank CLUB COSMETICS Co. Ltd

Japan Seigiken Rescarch Centre Co, Lid  Nippon Shikizai Inc.

The table is the same as that reported by Ohno et al.(1999).
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Fig. 2 Organization of the second and third validations
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The figure is the same as that reported by Ohno et al.(1999).
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Fig. # Eye irritation potential of test samples used in the Japanese validaton study

120

110 - E{— Concentration of the test substance (%)
]

100 E-O‘F substance number in each step
L] .

90 - UN) <— Step of validation

Severe irritant (N=12)

| Moderate irritant (N=11)

Dralze Score
(Maximal average total score)
8

20 Mild irritant (N=4)

" Slight irritant (n=17)

Non irritant (n=12)

Abscissa indicates the sample number and ordinate indicates the maximal average scores (MAS).
The first two characters of the sample number indicate the stage of the validation, the next two
numerals indicate the identification number of the test substance in each validation, and the last
numerals indicate the concentration of the test substance which was applied to the eyes of the rabbits.
Chemical names corresponding to each number of the test substances are indicated separately.

Sample

S1-1
S1-2
S1-3
Si-4
S1-5
S1-6
S1-7
S1-8
S1-9
S1-10
S2-1
S2-2
$2-3
S2-4
S2-5
S2-6
S2-7
S2-8
S2-9
S2-10
S2-11
S2-12
$2-13
S2-14
S2-15
S3-1
S3-2
S3-3
S3-4
S3-5
$3-6
S3-7
S3-8
S3-9
S3-10
S3-11
S3-12
$3-13
S3-14

Sample no. and chemical name

Isotonic sodium chloride solution
Polyoxyethylene hydrogenated caster oil (60 E.O.)
Polyoxyethylene sorbitan monolaurate (20 E.O.)
Polyethyleneglycol monolaurate (10 E.O.)
Sodium N-lauryl sarcosinate (30% solution)
Sodium hydrogenated tallow L-glutamate
Sodium lauryl sulfate
Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution)
Polyoxyethylene octylphenylether (10 E.O.)
Benzalkonium chloride
Sucrose fatty scid ester
Glycerin
Acid red 92
Polyoxyethylene sorbitan monooleate (20E.O.)
Calcium thioglycolate
Distearyldimethylammonium chloride
2-Ethylhexyl p-dimethylamino benzonate
Cetylpyridinium chloride
Methyl p-hydroxybenzoate
Isopropyl myristate
Polyethylene glycol 400
Silicic anhydride

Benzyl alcohol
Sodium salicylate
m-Phenylenediamine
Ethanol
Monoethanolamine
Triethanolamine
Stearyltrimethylammonium chloride
Diisopropanolamine
Potassium laurate
Cetyltrimethylammonium bromide
Acetic acid
Butanol
Chlorhexidine gluconate (20% solution)
Domiphen bromide
Lactic acid
Glycolic acid

Di (2-ethylhexyl) sodium sulfosuccinate

$3-1-100

82-13-100
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Table 5 List of the test substances and their characteristics

0% Agueous
Tl wubs lamices ol wiboni

Substance no, Mame Class Matiure Mature pH

K1-1 lsotomis godium chloride slution - Solution Saolution b
51-2 Polyoxyetbylens hydrogensbed castor ol (60 1.0 Surfaciants (nonkoaic) White was  Solution 417
51-3 e sarbitan monolaurate (30 E.O) (Tween B0} Surfsciants (nonenlc) Yellow ligusl  Selutkon 6.7
B4 Polyathyleseglycel monulurate {10 B0} Surfactants (namionic) Liquid Solutkon La6
51-5 Badiwm N-laurey] sarcosinate (30% solutkon) Suarfactanis (amdonic)  Liquid Salwiion 1.57
516 Sodiam A-hydrogenated tallow L-glutamete Surfactanis (anionic) White powder Suspenson 685
51-7 Sodiom byl salfae Surfuctants (anionic)  ‘White flake  Solwtion 598
518 Sodinm polyaxycthylene laurybether sublate (JE0.) Surfactants {anionic) Liquid Salution &.65

(27% solution) .

519 Palyonyethylene octylphenylether (10 B0 (Triton X-100)  Burfectants inonkoaic) Liguid Salution 6,33
51-10 Banzalkonium chiande Surfsnnts (cothomc)  White powder Suspension 4,97
§2-1 Sucrose Eatly ackd ester Surfacianis (nopdonic) White powder Suspemslon 686
822 CHyoerin Polyols Liguid Solution 496
g3-3 Acid Red 92 Colour ndditives Red powder  Fed solution 27
el Palyoryediplans sorblian monsolewi (20 E.O.) Surfactants (wonicnic) Laqaid Bolution 023
823 Calcium thiogheolate Owganic salts White powder turbid sal. 1157
R1-6 lammonium chloside Surfactants (cationic) White flake  turbid sal. 5.51
82.7 1-Ethythexdl p-dimethylamino benzoate PABA derivatives Liguid Sugponsion 474
528 un,lp inium chlorkde Surfactunts (cationic) White powder Solution 4l
529 wmu Eators White powder Suspemilon 499
El-10 Eaters Liguid Suspention  6.72
5211 hl].ulpk-m r,l]ml-lm Palyols Liquid Solution 05
82-12 Silicic acd Tnorgamnics White powder Suspension 374
5211 Benzy aloohol Aldcohols Liquid Suspension G
5214 Sodium alicylate Organic salts Particle Solution 650
8%15 m-Phenylens dinmine Amincs Black pellet © Solation .50
831 Ethancl Alcohods Yolatike lquid Solution 5,00
532 Muonoothanclaming Adkinolamine Liguisl Solution 1254
833 Triethanalaming Alkanalamines Liiguid Sobutlon 1136
534 Stearylirimethy lammonium chionde Surlsctunts (cationic)  Selid, Liguld Solution 4.4
815 Dhisorpropamsokinyine Alleamolarines White powder Solutioa 1189
536 Potassium lausate Surfactants (anionic)  ‘White powder Solutbon 1049
537 lammonsum bromade Surfscrame (cxtfonis) Waa Bulwlion bk ]
51z Acetic soid Carboxilic acids Licpaidd Solwhicn 240
g3 Baitanol Alcohals Vodatile liquid Suspension  7.31
5310 Chiorhexidine gluconite solution (20% salution) Cirganic salis Liguid Solation 656
8311 Domiplsen bromide Surfncennls {catlonks)  Whits powder Salation 6,22
8312 Lssctle ekl Carboxils ncids Liguid Salation 1.
81.13 Glycolle ackd Carboxilic ncids White powder Solutlon 1%
8314 Dl 2-miyimeeyl) seddiven wulfoymcinate White powder Suspanslon 6,584

Burfactnnia {anonic)




Table 6 GHS classification of serious eye damage / eye irritation

Caterory
of GHS

Decision by in vivo test (Draize test) result

Decision by existing classification

1

+ At least in one animal, effects on the cornea, iris or

conjunctiva that are not expected to reverse or have
not fully reversed within an observation period of
21 days after installation of the test material

+ At least in 2 of 3 tested animals, the average values

of the scores following grading at 24, 48 and 72
hours after installation of the test material are 3 or
more in corneal opacity, and more than 1.5 in iritis

+ The substance which is classified as Severe or

Corrosive (very strong irritation or corrosiveness
corresponding to AOI 80 or more) is classified as
Category 1 (however, when irreversible lesion is
not observed, the substance is determined as
irritating to the eye (Category 2A)).

2A

+In the Draize test conducted using 3 animals, the

average values of the scores following grading at
24, 48 and 72 hours after installation of the test
material in two or more animals are 1 or more in
corneal opacity, 1 or more in iritis, 2 or more in
conjunctival redness and 2 or more in conjunctival
edema.

+ The effects are fully reversed within an observation

period of 21 days.

+ The substance which is classified as Moderate

(strong irritation corresponding to AOI 30-80) is
classified as Category 2A.

2B

+In the Draize test conducted using 3 animals, the

average values of the scores following grading at
24, 48 and 72 hours after installation of the test
material in two or more animals are 1 or more in
corneal opacity, 1 or more in iritis, 2 or more in
conjunctival redness and 2 or more in conjunctival
edema.

+ The substance is classified as mildly irritating to

the eye (Category 2B) when the above description
applies to the substance and the effect reverses
within 7 days.

+ The substance which is classified as Mild is

classified as Category 2B.

Decision by physico-chemical properties: In the case of pH <2, > 11.5, the substance is classified as
Category 1 (determined with buffer capacity taken into consideration (Booman et al. (1989)
proposed 0.2 meq HCL/g in eye irritation).

The table is the same as technical guidance document on the GHS classification.

369



Table 7 Grading of eye irritation by Kay and Calandra method

Scoring Index Grading
(Maximal average score)
0.0-5.0 None irritant
5.1-15.0 Minimal irritant
15.1-30.0 Mild irritant
30.1 - 60.0 Moderate irritant
60.1 - 80.0 Severe irritant
80.1 - 110.0 Extreme irritant

The grading was reported by Kay and Calandra (1962).

Table 8 Grading of eye irritation reported by Ohno et al.(1999)

Scoring Index Grading
(Maximal average score)
0.0-15.0 Slight
15.1-25.0 Mild irritant
25.1-50.0 Moderate irritant
50.1-110.0 Severe irritant

The grading was reported by Ohno et al. (1999).

Table 9 Grading of eye irritation reported by Ohno et al.(2004).

Scoring Index Grading
(Maximal average score)
0.0-5.0 Slight
5.1-25.0 Mild irritant
25.1-50.0 Moderate irritant
50.1-110.0 Severe irritant

The grading was reported by Ohno (2004).




Table 10 Draize eye test results in the Japanese validation study (Concentration :10%)

Ethanol 0.0 NI
2-Ethylhexyl p-dimethylamino benzonate 0.0 NI
Glycerin 0.0 NI
Polyethylene glycol 400 0.0 NI
Polyoxyethylene hydrogenated caster oil (60 E.O.) 0.0 NI
Polyoxyethylene sorbitan monooleate (20E.O.) 0.0 NI
Sodium salicylate 0.0 NI
Triethanolamine 0.0 NI
Isopropyl myristate 0.7 NI
Polyoxyethylene sorbitan monolaurate (20 E.O.) 0.7 NI
Polyethyleneglycol monolaurate (10 E.O.) 33 NI
Calcium thioglycolate 4.0 NI
m-Phenylenediamine <lack of stability> 43 NI
Lactic acid 9.7 NI
Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution) 10.0 NI
Sodium N-lauryl sarcosinate (30% solution) 10.3 NI
Sucrose fatty acid ester 11.0 NI
Diisopropanolamine

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data
on day 21. The observation was performed to day 14.

$: Sodium laury sulfate was evaluated as positive because 2 of 3 individuals had the corneal damage
of 15 and 10 (for the maximal corneal score), respectively.

— 10 —
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Table 11 Draize eye test results in the Japanese validation study (as is)

2-Ethylhexyl p-dimethylamino benzonate Liquid 0.0 NI
Isopropyl myristate Liquid 0.0 NI
Isotonic sodium chloride solution Liquid 0.0 NI
Silicic anhydride Powder 2.7 NI
Polyethylene glycol 400 Liquid 4.0 NI
Glycerin Liquid 4.7 NI
Polyoxyethylene sorbitan monooleate (20 E.O.) Liquid 4.7 NI
Triethanolamine Liquid 8.0 NI
Methyl p-hydroxybenzoate Powder 8.7 NI

Table 12 Draize eye test results in the Japanese validation study (Concentration :1%)

Benzyl alcohol 0 NI

Acid Red 92 0.7 NI

Table 13 Draize eye test results in the Japanese validation study (Concentration :0.1%)

Cetylpyridinium chloride 2.7 NI

— 11 —
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Table 14 Draize eye test results in the Japanese validation study

2-Ethylhexyl p-dimethylamino benzonate as is 0.0 NI
Isopropyl myristate as is 0.0 NI
Isotonic sodium chloride solution as is 0.0 NI
Silicic anhydride as is 2.7 NI
Polyethylene glycol 400 as is 4.0 NI
Glycerin as is 4.7 NI
Polyoxyethylene sorbitan monooleate (20 E.O.) as is 4.7 NI
Triethanolamine as is 8.0 NI
Methyl p-hydroxybenzoate as is 8.7 NI

Benzyl alcohol

0

Ethanol 10 0.0 NI
2-Ethylhexyl p-dimethylamino benzonate 10 0.0 NI
Glycerin 10 0.0 NI
Polyethylene glycol 400 10 0.0 NI
Polyoxyethylene hydrogenated caster oil (60 E.O.) 10 0.0 NI
Polyoxyethylene sorbitan monooleate (20E.O.) 10 0.0 NI
Sodium salicylate 10 0.0 NI
Triethanolamine 10 0.0 NI
Isopropyl myristate 10 0.7 NI
Polyoxyethylene sorbitan monolaurate (20 E.O.) 10 0.7 NI
Polyethyleneglycol monolaurate (10 E.O.) 10 3.3 NI
Calcium thioglycolate 10 4.0 NI
Lactic acid 10 9.7 NI
Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution) 10 10.0 NI
Sodium N-lauryl sarcosinate (30% solution) 10 10.3 NI
Sucrose fatty acid ester 10 11.0 NI
Diisopropanolamine

Acid Red 92

Cetylpyridinium chloride

0.1

0.7

2.7

NI

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data
on day 21. The observation was performed to day 14.

$: Sodium laury sulfate was evaluated as positive because 2 of 3 individuals had the corneal damage
of 15 and 10 (at the maximal corneal score), respectively.

_12_

373



Table 15 Draize eye test results in the Japanese validation study
-GHS classification by considering pH-

Ethanol 5.90 0.0 NI
2-Ethylhexyl p-dimethylamino benzonate 4.74 0.0 NI
Glycerin 5.96 0.0 NI
Polyethylene glycol 400 5.05 0.0 NI
Polyoxyethylene hydrogenated caster oil (60 E.O.) 4.17 0.0 NI
Polyoxyethylene sorbitan monooleate (20E.O.) 6.23 0.0 NI
Sodium salicylate 6.50 0.0 NI
Triethanolamine 11.26 0.0 NI
Isopropyl myristate 6.72 0.7 NI
Polyoxyethylene sorbitan monolaurate (20 E.O.) 6.79 0.7 NI
Polyethyleneglycol monolaurate (10 E.O.) 3.86 3.3 NI
Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution) 6.65 10.0 NI
Sodium N-lauryl sarcosinate (30% solution) 7.57 10.3 NI
Sucrose fatty acid ester 6.86 11.0 NI

\

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data
on day 21. The observation was performed to day 14.

$ : Sodium laury sulfate was evaluated as positive because 2 of 3 individuals had the corneal damage
of 15 and 10 (at the maximal corneal score), respectively.

*: Category 1* means the classification on the basis of pH (pH<2 or pH>11.5: severe or corrosive
irritant).
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Table 16 Recovery time in the Draize eye test of the Japanese validation study
-GHS classification by considering pH-

Ethanol 5.90 0.0 NI 0
2-Ethylhexyl p-dimethylamino benzonate 4.74 0.0 NI 0
Glycerin 5.96 0.0 NI 0
Polyethylene glycol 400 5.05 0.0 NI 0
Polyoxyethylene hydrogenated caster oil (60 E.O.) 4.17 0.0 NI 0
Polyoxyethylene sorbitan monooleate (20E.O.) 6.23 0.0 NI 0
Sodium salicylate 6.50 0.0 NI 0
Triethanolamine 11.26 0.0 NI 0
Isopropyl myristate 6.72 0.7 NI 4
Polyoxyethylene sorbitan monolaurate (20 E.O.) 6.79 0.7 NI 4
Polyethyleneglycol monolaurate (10 E.O.) 3.86 3.3 NI 24
Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution) 6.65 10.0 NI 96
Sodium N-lauryl sarcosinate (30% solution) 7.57 10.3 NI 120
Sucrose fatty acid ester 6.86 11.0 NI 72

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data
on day 21. The observation was performed to day 14.

$ : Sodium laury sulfate was evaluated as positive because 2 of 3 individuals had the corneal damage
of 15 and 10 (at the maximal corneal score), respectively.

*: Category 1* means the classification on the basis of pH (pH<2 or pH>11.5: severe or corrosive
irritant).
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Table 17 Recovery time in the Draize eye test of the Japanese validation study (as is)

2-Ethylhexyl p-dimethylamino benzonate Liquid 0.0 NI 0
Isopropyl myristate Liquid 0.0 NI 0
Isotonic sodium chloride solution Liquid 0.0 NI 0
Silicic anhydride Powder 2.7 NI 24
Polyethylene glycol 400 Liquid 4.0 NI 24
Glycerin Liquid 4.7 NI 24
Polyoxyethylene sorbitan monooleate (20 Liquid 4.7 NI 48
E.O.)

Triethanolamine Liquid 8.0 NI 72
Methyl p-hydroxybenzoate Powder 8.7 NI 168

Table 18 Recovery time in the Draize eye test of the Japanese validation study
(Concentration :1%)

Benzyl alcohol
Acid Red 92

Table 19 Recovery time in the Draize eye test of the Japanese validation study
(Concentration :0.1%)

Cetylpyridinium chloride 2.7 NI 72
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Table 20 Regional difference in the Draize eye test results (0<MAS<50) of the Japanese validation

study

Acid Red 92 1 0.7 NI 0 0 0.7 24

Isopropyl myristate 10 0.7 NI 0 0 0.7 4

Polyoxyethylene sorbitan 10 0.7 NI 0 0 0.7 4

monolaurate (20 E.O.)

Cetylpyridinium chloride 0.1 2.7 NI 0 0 2.7 72

Silicic anhydride 100 2.7 NI 0 0 2.7 24

Polyethyleneglycol 10 33 NI 0 0 33 24

monolaurate (10 E.O.)

Polyethylene glycol 400 100 4.0 NI 0 0 4.0 24

Glycerin 100 4.7 NI 0 0 4.7 24

Polyoxyethylene sorbitan 100 4.7 NI 0 0 4.7 48

monooleate (20 E.O.)

Sodium polyoxyethylene 10 10.0 NI 33 0 10.0 96

laurylether sulfate (2 E.O.)

(27% solution)

Sodium N-lauryl 10 10.3 NI 8.3 0 8.0 120

sarcosinate (30% solution)

Sucrose fatty scid ester 10 11.0 NI 1.7 1.7 9.3 72

0 0 4.0 72

5.0 0 8.0 168<
8.3 0 10.0 168<
15.0 1.7 10.0 168<
16.7 1.7 4.7 72
13.3 1.7 10.0 144
20.0 1.7 10.0 168<
15.0 0.0 14.0 144
16.7 1.7 12.0 168<
18.3 1.7 12.7 168<
23.3 1.7 8.0 168<
25.0 1.7 8.7 168<
26.7 0.0 8.7 168<
30.0 1.7 10.0 168<
30.0 1.7 10.0 168<
21.7 1.7 12.7 168<
30.0 5.0 10.0 168<

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data
on day 21. The observation was performed to day 14.

$ : Sodium laury sulfate was evaluated as positive because 2 of 3 individuals had the corneal damage
of 15 and 10 (at the maximal corneal score), respectively.

*: Category 1* means the classification on the basis of pH (pH<2 or pH>11.5: severe or corrosive
irritant).
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Table 21 Relationship between MMAS and GHS in the Draize eye test

Test chemical CAS Mo, Supplict Purity (%) In vivo Diraize
MMAS* EU" GHS®

1 31,3-Dimcthylpentane 562-49-2 Aldrich L] 0.0 M1 N1
2 3-Methoxy-1,2-propanediol 623-39-2 Acros 98 0.0 NI il |
3 Polycthylene glycol 400 25372-68-3 Aldrich - 0.0 NI NI
4 Gilyeerol 56-81-5 Sigma 9.5 1.7 NI N1
5 Methyl cyclopentane 96-37-7 Fluka =05 a7 NI M1
[ Tween 20 Q005645 Sigma - 4.0 NI fall|
7 Methyl isobutyl ketone 108-10-1 Fluka =0g 4.8 M1 NI
& Toluene 108-E8-3 Acros =005 Q.0 NI 'l |
9 Methyl amyl ketone 110430 Aldrich 1] 1050163 M1 M1
10 2-Methyl-1-pentanol 105-30-6 Acros 985 130 M1 2
11 Ethanol 64-17-5 Merck £908 240 M1 2
12 Sodinm hydroxide (1%)” 1310-73-2 Merck £90 258 R36 2
13 Triton NX-100 ( 5%)" 2002931 Acros SG k] R16 2
14 1-Octanol 111875 Aldrich o 41.0 R36 2
15 2-Ethyl-1-hexanol 104-76-7 Aldrich o 513 R36 2
16 n-Hexanol 111-27-3 Acros 98 64.8 R36 2
17 Acetone 67-64-1 Fluka - 658 R16 2
1% Cyclohexanal 108930 Aldrich 1] 798 R41 1
19 Cetylpyridinium bromide (6%)" 140-72-7 Sigma =g 858 R41 1
20 Bemzalkoninm chioride (107 B001-54-5 Sigma Ultra 108.0 R41 1

The data are the same as that reported by Goethem et al. (2006)
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Table 22 Methods of the SIRC-NRU assay and the SIRC-CVS assay

Cell and
culture
conditions

SIRC cells derived from rmbbil comen were
oblained from the American Type Culture
Collection. These were cultured and distributed by
the Japanese Cancer Rescarch Resources Bank
(JCEB) to each laboratory, The passage numbers
of the cells used in each laboratory ranged from
417 1o 425, The absence of contamination by myce-
plasma was confirmed before each experiment by
the JCRB and afterwards by several laboratories.

SIRC cells were cultured in Eagle's MEM sup-
plemented with 10% call serum in a COy incubator
(5% in air) at 37°C, The mean (+SD) doubling
time of the cells, determinged in every laboratory
wiig 20 hr (£ 38 hr, n = 17).

Cytotoxicity
assay

SIRC-NRU method

Various concentrations of cach test subsiance
were made up by dissolving the substance in appro-
priate solvent or suspending in culture medium.
The solutions (100 ul) were then poured into each
well of o 9%6-well microplate. SIRC cells were har-
vested from preculture bottles by trypsinization,
washed once, and then resuspended (2 x 10° cells/
ml} in the culture medium. A 100-pl abguot of the
cell suspension was introduced gradually into cach
well, The plates were maintained at room tempera-
ture for 20 min 1o allow the cells 1o settle on the
bottom of the well. The cells were then cultured for
3 days. The culture medium was replaced with
250l fresh medivm that contained neutral red
(MR} (50 gg/ml) and incubated for another 3 hr.
The medium was then removed and the cells were
rapidly washed with an agueous solution of 1% for-
maldehyde and 1% CaCly, NR that was incorpor-
ated into viable cells was extracted with 100 gl 1%
acetic scid in 50% ethanol. After 15 min at room
temperature, the microplates were gently agitated
by a microplate shaker and the absorbance at
540 nm was measured by an automatic microplate
reader. The mean absorbance of 10 wells that con-
tained no test substance was regarded as the control
value, The absorbance of the other wells was calcu-
lated as a percentage of the control absorbance.
Five wells were used for each concentration of test
substance. The concentration of cach substance
which inhibits cell viability to 50% of control
(ECsq) was obtained from the dose-response curve,

SIRC-CVE method

SIRC=CVS in the first phase of the validation
study was performed according to the procedure for
SIRC-NRU. After incubation for 3 days, dead cells
were washed off with Ca®™'-, Mg™ "-free phos
phate buffered saline (PBS (—)). The cells attached
to the botiom of the plate were fixed and stained
with 0.4% crystal violet solution. in methanol for
W0 min. The plate was washed with water, and the
absorbance at 590 nm was measured by an avio-
matic microplate reader.

The SIRC-CVS methed was modified for the sec-
ond and third phases of validation for application to
the plates used for SIRC-NRU investigation. The
plates used for SIRC-MRLU were washed off twice
with PBS (—) and stained again with 0.4% crystal
violet solution in methanol for 30 min, The other

‘procedures were the same as these listed previously,

Minor
Modifications
of experimental
procedure

At the time of the second and the third phases of
the validation, the participating laboratories were
asked 1o select the solvent for dissolving the uest
substances  according to  the detailed scheme
deseribed in the SOP. 1n addition, the SIRC-CVS
was modified as described above.

The contents are the same as those reported by Tani et al. (1999) .

_18_
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Fig. 3 Flow chart for preparation of test sample in cytotoxicity test

2% in Medium YES Range finding test NO .
(Soluble) ——p | (Maximal concn 1%) —> | 1C50>1% —» | Main test
YES l
- - YES Main test
10% in Medium —— | (maximal concn:
(Soluble) o
5%)
NO Main test
» | (maximal concn:
1%)
\ 4
2% in PBS(-) YES Range finding test o Main fest
(Soluble) ——p | (Maximal concn 0.1%) 1C50>1% > ain tes
YES l
20% in PBS(- YES Main test
(Solouble) ©) —»| (maximal concn:
1%)
NO
NO Main test
» (2% suspended in
medium, maximal
concn: 1%)
v
- NO
20% in DMSO YES Range finding test .
or ETOH —  » | (Maximal concn 1C50>0.1% —» | Main test
(Soluble) 0.1%)
YES Main test
p | (2% suspended in
medium, maximal
NO concn: 1%)
2% in DMSO YES Range finding test NO ai
or ETOH — » | (Maximal concn —p | 1C50>0.01% > ain test
(Soluble) 0.01%)
YES
NO
Range finding test
> 2% 'suspende'd in — Main test
medium, maximal

concn: 1%)

The figure that reported by Kojima (1999) is translated into English.
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Table 23 Results of interlaboratory reproducibility on the SIRC-CVS assay
(Concentration: 10%, Negative reference: Tween 20)

Ethanol !
2-Ethylhexyl p-dimethylamino 0.0 NI 1193 \ \ \
benzonate
Glycerin 0.0 NI 27000 116008260
Polyethylene glycol 400 0.0 NI 6854.5 50000< 47500 32750 34500 40000 35300<
Polyoxyethylene hydrogenated 0.0 NI 2945 2792 3487 2375 3687 3350 31104490
caster oil (60 E.O.)
Polyoxyethylene sorbitan 0.0 NI 745 1075 1075 1400 963+272
monooleate (20E.O.)
Sodium salicylate 0.0 NI 840 1195 950 1525 9524364
Triethanolamine 0.0 NI 1440 1750 1993 NT 2090+1010
Isopropyl myristate 0.7 NI 10000< 10000< 10000< 6000 10000< 10000< 9330<
Polyoxyethylene sorbitan 0.7 NI 541 794 737 675 1228 625 767+243
monolaurate (20 E.O.)
=Tween 20
Polyethyleneglycol monolaurate 33 NI
(10E.O.)
Calcium thioglycolate 4.0 NI
(Retest)
m-Phenylenediamines ¢ 43 NI |
(Lack of stability)

Lactic acid 97 | NI
Sodium polyoxyethylene 10.0 NI 735 \
laurylether sulfate (2 E.O.) (27% -
solution)
Sodium N-lauryl sarcosinate 10.3 NI
(30% solution)
Sucrose fatty acid ester
Diisopropanolamine 901

‘ \

| \ \

| | |
868+148
|

S RE

\ \ NT

1148 888.5
914
2a [ 672 | 48 [ 675 | 458 | 1125 - 67.6£274
10000< 4395 10000< 10000< 10000< 8880<

!
1 3# \ NT
\

795 #

=

The data were taken from Tani et al. (1999). The classification of positive or negative using MAS
was based on 15 as a cut-off point As reported by Tani et al.(1999), m-phenylenediamine was
excluded from the subsequent analysis due to instability.

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data
on day 21. The observation was performed to day 14.

$: Sodium laury sulfate was evaluated as positive because 2 of 3 individuals had the corneal damage
of 15 and 10 (for the maximal corneal score), respectively.

#: Derail from SOP

SD: Standard deviation

NT: Not tested
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Table 24 Results of interlaboratory reproducibility on the SIRC-CVS assay
(Concentration: 10%, Negative reference: Sucrose fatty acid ester)

Ethanol J 10000< 10000< 10000< 10000<
2-Ethylhexyl p-dimethylamino 0.0 NI 381 1193 570 484 474+400
benzonate
Glycerin 0.0 NI 12746 5347.5 5350 27000 11600+8260
Polyethylene glycol 400 0.0 NI 6854.5 50000< 47500 32750 34500 40000 35300<
Polyoxyethylene hydrogenated 0.0 NI 2945 2792 3487 2375 3687 3350 3110+490
caster oil (60 E.O.)
Polyoxyethylene sorbitan 0.0 NI 745 762 1075 1075 710 1400 963+272
monooleate (20E.O.)
Sodium salicylate 0.0 NI 840 559 1195 950 635 1525 9524364
Triethanolamine 0.0 NI 1440 1430 1750 1993 3850 NT 2090+1010
Isopropyl myristate 0.7 NI 10000< 10000< 10000< 6000 10000< 10000< 9330<
Polyoxyethylene sorbitan 0.7 NI 541 794 737 675 1228 625 767+243
monolaurate (20 E.O.)

=Tween 20
Polyethyleneglycol monolaurate 33 NI 330 406 348+128
(10E.O.)
Calcium thioglycolate 4.0 NI 300 660 392+159

(Retest) (Data from 5 labs)

m-Phenylenediamines « 43 NI 355

(Lack of stability)
Lactic acid 9.7 NI NT 1230+248
Sodium polyoxyethylene 10.0 NI 686 662 865 765 773 735 T47+£72.3
laurylether sulfate (2 E.O.) (27%
solution)
Sodium N-lauryl sarcosinate 10.3 NI 454 490 338 425 495 430 439+57.5
(30% solution)
Sucrose fatty acid ester 11.0 NI 250 304 292.5 315 294.5 257.5 286+26
Diisopropanolamine 699+414

1148 888.5 1485 1100 1675 11904335
|

340 297+62.7
890 778 1075 868+148
143 | omg [ m3 | 908 [ 235

\ NT

10000< 4395 10000< 10000< 10000< 8880<
NT

73#

*
681 691 795 # 820 NT 721466.5
(Data from 4labs)
e e g

23> #

B
The data were taken from Tani et al. (1999). The classification of positive or negative using MAS
was based on 15 as a cut-off point As reported by Tani et al.(1999), m-phenylenediamine was
excluded from the subsequent analysis due to instability.

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data
on day 21. The observation was performed to day 14.

$: Sodium laury sulfate was evaluated as positive because 2 of 3 individuals had the corneal damage
of 15 and 10 (for the maximal corneal score), respectively.

#: Derail from SOP

SD: Standard deviation

NT: Not tested
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Table 25 Results of interlaboratory reproducibility on the SIRC-CVS assay
(Remaining substances)

Substance MAS GHS IC50 of the SIRC-CVS assay (ug/mL)
(Draize eye test was not performed at as is asis Lab. A Lab. B Lab. C Lab. D Lab. E Lab. F Average+SD
10% concentration)
Isotonic sodium chloride solution 0.0 NI 10000< | 10000< | 10000< | 10000< | 10000< | 10000< 10000<
Silicic anhydride 2.7 NI 10000< | 10000< | 10000< | 38750 10000< | 10000< 14800<
Methyl p-hydroxybenzoate 8.7 NI 103 214 257 195 215.5 255 207+£56.4
Distearyldimethylammonium 96.3 1 18.5 43.8 57 355 32.1 39.7 37.8+12.8
chloride
- 99 —
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Table 26 Results of interlaboratory reproducibility on the SIRC-CVS assay (as is)

Substance MAS GHS IC50 of the SIRC-CVS assay (ug/mL)
(Application was as is in the as is as is Lab.A | Lab.B | Lab.C | Lab.D | Lab.E | Lab.F Average+SD
Draize eye test.)
2-Ethylhexyl p-dimethylamino 0.0 NI 381 1193 570 97.5 484 120 474+400
benzonate
Isopropyl myristate 0.0 NI 10000< | 10000< | 10000< | 6000 10000< | 10000< 9330<
Isotonic sodium chloride solution 0.0 NI 10000< | 10000< | 10000< | 10000< | 10000< | 10000< 10000<
Silicic anhydride 2.7 NI 10000< | 10000< | 10000< | 38750 | 10000< | 10000< 14800<
Polyethylene glycol 400 4.0 NI 6854.5 | 50000< | 47500 32750 34500 40000 35300<
Glycerin 4.7 NI 12746 | 5347.5 5350 6750 12500 27000 1160048260
Polyoxyethylene sorbitan 4.7 NI 745 762 1075 1075 710 1400 963+272
monooleate (20E.O.)
Triethanolamine 8.0 NI 1440 1430 1750 1993 3850 NT 2090+1010
Methyl p-hydroxybenzoate 8.7 NI 103 214 257 195 215.5 255 207+56.4
250 304 292.5 315 294.5 257.5 286426
1148 888.5 1485 1100 830 1675 11904335
10000< | 10000< | 10000< | 10000< | 10000< NT 10000<
230 231 340 3325 268.5 380 297£62.7
300 660 287.5 420 292.5 600< 392+159
(Retest (Data from 5
) labs)
167 73 290 255 167 355 218+102
840 559 1195 950 635 1525 952+364
18.5 43.8 57 35.5 32.1 39.7 37.8+12.8
994 982 1315 1285 1575 NT 1230248

NT:Not tested

Table 27 Results of interlaboratory reproducibility on the SIRC-CVS assay
(Concentration: 1%)

Benzyl alcohol 1190£335
Acid red 92 297+62.7

0.53 0.96 2.55 0.88 2.245 2.85 1.67+0.99

Table 28 Results of interlaboratory reproducibility on the SIRC-CVS cytotoxicity test
(Concentration: 0.1%)

Cetylpyridinium chloride 2.7 NI 0.53 0.96 2.55 0.88 2.245 2.85 1.67+0.99
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Table 29 Results of interlaboratory reproducibility on the SIRC-CVS assay
(Concentration: 10%, Negative reference: Tween 20)
-GHS classification by considering pH-

Ethanol !
2-Ethylhexyl p-dimethylamino 0.0 NI 1193 [
benzonate
Glycerin 0.0 NI 27000 116008260
Polyethylene glycol 400 0.0 NI 6854.5 50000< 47500 32750 34500 40000 35300<
Polyoxyethylene hydrogenated 0.0 NI 2945 2792 3487 2375 3687 3350 3110+490
caster oil (60 E.O.)
Polyoxyethylene sorbitan 0.0 NI 745 1075 1075 1400 963+272
monooleate (20E.O.)
Sodium salicylate 0.0 NI 840 1195 950 1525 9524364
Triethanolamine 0.0 NI 1440 1750 1993 NT 2090+1010
Isopropyl myristate 0.7 NI 10000< 10000< 10000< 6000 10000< 10000< 9330<
Polyoxyethylene sorbitan 0.7 NI 541 794 737 675 1228 625 767+243
monolaurate (20 E.O.) =Tween
20
Polyethyleneglycol monolaurate 33 NI \
(10E.O)
m-Phenylenediamines * 43 NI \

(Lack of stability)
Sodium polyoxyethylene 10.0 NI 865 765 735
laurylether sulfate (2 E.O.) (27% -- -
solution)
Sodium N-lauryl sarcosinate 10.3 NI \
(30% solution)
Sucrose fatty acid ester \

4.0 | 600<
(Retest)
1315 1285 1575 1230248
\

1148 888.5 1485 1100 1675 11904335
\ 1250
\ NT

|
868+148

|

\ NT

10000< 4395 10000< 10000< 10000< 8880<
T34 NT

- B

NT :Not tested
#:Derail from SOP
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Table 30 Results of interlaboratory reproducibility on the SIRC-CVS assay
(Concentration: 10%, Negative reference: Sucrose fatty acid ester)
-GHS classification by considering pH-

Ethanol ! 10000< 10000< 10000< 10000<

2-Ethylhexyl p-dimethylamino 0.0 NI 381 1193 570 484 474+400

benzonate

Glycerin 0.0 NI 12746 5347.5 5350 27000 11600+8260

Polyethylene glycol 400 0.0 NI 6854.5 50000< 47500 32750 34500 40000 35300<

Polyoxyethylene hydrogenated 0.0 NI 2945 2792 3487 2375 3687 3350 3110+490

caster oil (60 E.O.)

Polyoxyethylene sorbitan 0.0 NI 745 762 1075 1075 710 1400 963+272

monooleate (20E.O.)

Sodium salicylate 0.0 NI 840 559 1195 950 635 1525 9524364

Triethanolamine 0.0 NI 1440 1430 1750 1993 3850 NT 2090+1010

Isopropyl myristate 0.7 NI 10000< 10000< 10000< 6000 10000< 10000< 9330<

Polyoxyethylene sorbitan 0.7 NI 541 794 737 675 1228 625 767+243

monolaurate (20 E.O.) =Tween

20

Polyethyleneglycol monolaurate 33 NI 330 348+128

(10E.O)

m-Phenylenediamines ¢ 43 NI

(Lack of stability)

Sodium polyoxyethylene 10.0 NI 747+£72.3

laurylether sulfate (2 E.O.) (27%

solution)

Sodium N-lauryl sarcosinate 10.3 NI 454 490 338 425 495 430 439+57.5

(30% solution)

Sucrose fatty acid ester 11.0 NI 250 304 292.5 315 294.5 257.5 286+26
420 600< 392+159

(Retest) (Data from 5 labs)
NT 12304248

|
1148 888.5 1485 1100 1190+335

455 901 720 699+414

340 332.5 297+62.7

890 778 1075 NT 868148

\ \ \ 1115

10000< 10000< 10000< 10000<
[ [ 73 #

8880<

795 # 721+66.5
(Data from 4labs)
23>#

NT:Not tested
#:Derail from SOP
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Table 31 Results of the SIRC-NRU assay and the SIRC-CVS assay in the Japanese validation study

BIRC-MRL SIRC-CVE
Substance no. and substance name
Substance ECq ECsx S1-1 Isotonic sodium chloride solution
no. n* Solventt (mgiml) 5D CV  Ronk o Solvent (pgimly 5D €V Rank S1-2 Polyoxyethylene hydrogenated caster oil (60 E.O.)
S1-3 Polyoxyethylene sorbitan monolaurate (20 E.O.)
g:_; ?.! - Inzpm < !&n ”-1-“ glll : J-IIIJ{ 4.50 Isi " ﬁ S1-4 Polyethyleneglycol monolaurate (10 E.O.)
sl3 7 : wWe 20 MIN 7 & - M9 ek 14 o Sodium N laurl sarcosinate (S04 solution)
Sld 7 = A28 15, w4 - 4R 138 J6E% 17 ocium fydrogenated tallow Loglutamate
815 il - 147 154% 0 & - 44 5 1%I% 0 s1-7 Sodium lauryl sulfate
-6 1 - 147 M5 D% 11 & - 140 60 402% 11 S1-8 Sodium polyoxyethylene laurylether sulfate (2
B0 - B omoamop C o momoum s
= . - N S1- Pol hyl Iphenylether (10 E.O.
519 7 - 4% I8 402% T & " w4 142 6% R 0 Polvoxyethylene octylphenylether (10 .0
5110 7 - B0 640 354% 6 6 - B0 630 MM 6 > enzakonium chioride
s | o 170 _ _ 1 M 3% - _ 52-1 Sucrose fatty scid ester
H MS it /I 123% 1 MS 250 - - $2-2 Glycerin
PooE o omonmosmto3 B o o@man am
H . : $2-4 Polyoxyethylene sorbit; leate (20E.O.
T OMAMSHEAD 21 A0 ISI% IS 6 MAMSLDAD 26 2 G U5 | oo Coometlene soritan monooleate (2050,
L2 1 M MO Sk 36 M leo w0 a2 OO
224 7 M 1250 257 WA% MW 6 2] il I Mmiw I7 $2-8 Cetylpyridinium chloride
525 [ MS 475 13 3LT% -: m H]N? 634 195% 52-10 Isopropyl myristate
< = = s2-11 Polyethylene glycol 400
1 1] SR - - 1 (V] (2] - - -
7 MS + D O TR T R T TR M§ + D J‘H I!ﬁa 06% 18 zi}z }::g;‘yr:j;{":;;e
47. X y s a
28 ? = ?ﬁ; .l ?.! " i E i;.i “. “f"' 52-15 m-Phenylenediamine
7 E+P At 176 IT1% ] é E+F T 128 0 339% 7 $3-1 Ethanol
827 g hl‘Js l?; ;_g pryti] i hl.Js g:l] m ET: $3-2 Monoethanolamine
$3-3 Triethanolamine
7 M5+ D 350 200 60.1% 18 6 MS + D 474 400 B44% A : . .
S3-4 Stearyltrimethylammonium chloride
| , 4
L ; ’: :I ;: g?‘! %;:: 2 l: |_2”, ;.Llé m& S3-5 Diisopropanolamine
ki M+ P 2,00 100 0% 2 6 M+P 147 096 §9.5% 2 $3-6 Potassium laurate
g':n : 'Es 'ﬁ Moo % 14 g hlljs Iﬂ‘ 4 21T2% 14 $3-7 Cetyltrimethylammonium bromide
= - = - - $3-8 Acetic acid
3 w8 gme  Z Z M M8 w0« - - m 539 Butancl
5211 B M Kl 19900 4500 5 (¥ 100 47.5% S3-10 Chlorhexidine gluconate (20% solution)
I M = - - 1 M shoy = - - $3-11 Domiphen bromide
7 M 00 - - M6 L A5 = = = ) $3-12 Lactic acid
s12 & M5 ‘m‘z - - 3 :: “]‘ggg; - - $3-13 Glycolic acid
! Ma H - - 1 - - $3-14 Di (2-cthylhexyl) sodium sulfosuccinate
7 M5 20W00 = M b M5 14800 = n
5213 T M 1370 M1 MeW B 6 M 1150 35 2%
824 T M L] 419 51IW 15 : ﬁ ] 4 MaW 26
s 6 M - - - E
I E 365 - - 1 E 385 - -
7 M+E m - = - 6 M+ E 218 - - -
531 L] M 1000) = - = M 5 M 10000 = - - 1
532 6 M 126 63 500% 3 3 M 962 508 519% 4
533 6 M 40 T R ¥ R M 2080 i 483% M
534 2 M 193 0.5M 206% 2 M 137 02R) 224%
2 r in 0375 16.0% ] r 117 - -
1 M5 174 0533 51.46% 1 MS an 102 534%
6 M+ P+ M5 196 0552 2H.1% 1 5 M+ P+ M5 1.5% 0752 47.6% 1
515 & M 130 91 2Me% W5 M 59 44 W|aI%N 2
814 6 P 126 164 131% 0 4 P o 09 174% 10
537 2 M 3130 0633 19.2% | M 321 - -
2 P 150 D361 10A% 1 P 195 - -
1 E 1.8 - - I E i - -
1 MS 1,14 - - I M5 [EH - -
6 M+ P+ E>MS 170 T IR 4 M+P+E+MS 159 0654 252% 1
53-8 6 M L 1 2% 1 4 M TH 63 B0% 2
519 2 M 36320 M 6T% 1 M 4400 - -
4 1] 10000 = - - 4 M 10000 < - -
6 M TEW = - - M6 M BEE0 < - - 3z
310 6 ™ 2.2 3 405% 9 5 D &6 4 406N D9
311 & P 104 142 3L6% 4 5 P [P A AL 0% k]
512 [ M 938 R0 IR 26 S M 1230 1 Wi 29
8311 & M ™ 197 154% M3 M L] 148 1T.0% 2%
B304 3 (8] 173 171 09% 3 o [L1] 1935 108% 13
| M% 1l - -
] D+ M5 172 1hd  96% 13
51518 7 M Lk 251 149% - ] L] 162 19 % -
52515 T M 150 B&% - 1 M 176 134 T6% =
53515 ] Mo 165 178 I0E% - 5 M 167 21 15N -
* = o, of dats,

t=salvents were stbected undér a comanan S0P, (sond and third phase of validation),

M = cultwre mediem, M5: suspension in caltere medium, P = PRS(=), D=DMS0, E=ethanol,
1= mean valee of ECy which was averape of (wo BCss resnlis obialned In cach laboratory.
§=83-15 was excluded from anslysis due to insiability.

Data are the same as those reported by Tani et al.(1999).
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Table 32 Correlation of the results between alternative methods in the Japanese validation study

HET- CAM- SIRC- BIRC- Hela- CHL-
CAM TR RBC  SKIN™ MATREX™ ComePack” CVE WNRU  MTT ©VS EYTEX™

HET-CAM 1 W .

CAM-TH e 1.

REC 03] =043 000

SKIMT™ 470 ORI D953 1 Al

MATREX'™ 0628 -0713  08% (R 1,000

Cormelfack”  —0480 0690 0892 B4 0913 1,000

SIRC-CVE 0582 -0 0800 0BIE 0813 071

SIRC-NEU 0580 —0.E33 - 0El4 B2 0.El4 0. T&6E

HeLa-MTT —0.5k0 —0831 0838 0872 0,840 0412

CHL-CWE —i 545 0765 0.El] ORdl 0.8X0 0,798

EYTEX™ 075 G313 02 —0ER {1,350 0,207 1000

N: Mon-irriinnes for which EC g values ore not determined are given maximum wlues.

Fig.4 Correlation between IC50 values obtained for SIRC-NRU assay and those of SIRC-CVS assay

10000
SIRC-CVS L
IC50 1000
(ug/mL)
100 =
10 -
Correlation coefficient: r = (L9495 (n=dl)
Rank cormelation coefMicient: r = 0979 (n=31)
I T T |
1 10 100 1000 10000

SIRC-NRU IC50 (ug/mL)

Data are the same as those reported by Tani et al. (1999).
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Table 33 Correlation of the results obtained by alternative methods and Draize eye test

. Analysis using all data Analysis excluding specific ¢lasses of chemicals
Correlation coefficients Correlation cocflicients
Methods ‘N Pearson's linear Spearman's rank classgy N Pearson's linear Spearman’s rank
Choricallantoic membrang -
HET-CAM 52 0.688 0.802 1 46 0.702 0.831
2 6 0.779 0.714
CAM-TB 55 C 0718 0.838 1 48 0.801 0.863
- , 2 7 0.926 0.964
Red blood cells
RBC 17 —0.631 0.643 3 16 —0.651 0.674
Haemoglobin ' -
RDCso B 0.906 0.714
1%RDR 24 0.671 0.579
1% 1 max . k1T 0.791 0.697
Artificial skin models '
SKIN™ (ZK1100)¢ 30 —0.694 0.680 4 20 —0,842
MATREX ™4 , 30 ~0.672 0.832 4 20 ~0.754
Mormal cells from rabbit cornea
CornePack"# 28 0,538 0.588 4 2l 0.1 0.787
29 —0.805 0.719 4 —0.924 0.945_|
* SIRC-NRU# L —0.816 0.787 ) 3 ~0916 0.
“Cell lines from the other mammals
HeLa-MTT# 29 ~0.79%9 0.745 4 2 =0.922 0.926
CHL-CVS# - _ 22 —0.729 0.703 4 2 —0.864 0.880
EYTEX™ 38 0.313

#: log (ECy5) were correlated with Draize scores (maximal average total score). ##: include the data of substances of the first validation,
for which the experiments were conducted nflerwards, during the second and the third validations. ###: I: liquid sample only, 2: powder
sample only: 3: excluded strong alkali and acid samples; 4: excluded aleohol (lower mono-ol), strong acids and strong alkalis.

Data are the same as those of Ohno et al.(1999).
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Table 34 Predictability of the alternative tests — Classification into positive and negative irritants

Analysis by wirg all date - Analyss excluding specific chemdcal classg#
Methads . . Mo, of samples Type of ervorstt Mo of errors % of ermors Sample mumber fasely predicted No. of samples  Twpe of errorsg  No. of errars % of esrors
‘Charicallantaic membrane
HET-CAM 52 FP 8 173 1410, S1-5-10 §1810, S2.5-10, 52-9-100, % FP T 184
52-14-H), S3-3-100, §3-12-10
) : PN | 52-1-100 BN )
CAM-TB . 35 FP e 164 S1-4-10, S1-5-10, $1-5-10, 82-1-10, §2-3-1, 82~ 41 FP 7 105
! . -1, 52-8-0.1, §3-3-100, 55-12-10
- FN L] FN 1
Red blood cells. -
REC 30 FP 4 30 SI-4, §I-5, 518, 821 c 4 EP k] 167
FN 5 52-13, 532, 83-%, 53-8, 52-10 Fi 1
Haesnoglobin
RDC,y, pat T FF O 26.1
FN G 51-5, 5213, 53+3, 535, 53-8, 539
1% RDR . I FP TR uT 81-5, 81-8
) FN SN S1-9, 82-13, §3-, §3-5, §2-8, 839
1% dmax AN FF 2R 1L 51-5, 518
FN TR 51-5, 5213, 833, S!! BI-8, 33-9, 5310
Artifieial dermal models
SEINT™ (ZK 1100) . 33 FP . [ 03 51-3, 51-4, 515, 517, 518, 82.1 24 FP 3 50
. — FN B 4 §2-13, 53-5, 53-8, 539 FN 1
MATREX . 34 FP 6 14 §1.3, SI-4, S1-5, 51-8, 52, 52-12 Fi FP 3 0.0
FN 2 52-13, 53-2 FN ]
Wormal cells from rabbit cornea
ComePack 35 FP g 4040 - 81-2, 81-3, 514, 51-5, 51-&, m-l,, 814, 81-5 6 FF 4 154
FN [ 13, 83-1, 53-8, 53-8, 53-13, 539 FN [}
Lommea,
SIRC-CVS 34 FP 3 204 514, 51-5, 82-1, 52-5.,32-? 25 FP 1 BEQ
FM 5 EN I
TRC-NRU ET FP [ SI-J\ 8l ! 31-8, SI-I SZ—E.SI-‘.I' 15 FP ) 160
EN 4 5213, 53-451.9, 53- EN 0
Cell linee fraem the other mammals
HeLa-MTT 34 PP E] 513, 514, 51.5, 51-8, 82+ . b2 P 1 160
FN 3 §1-13, 53-5, 53-8 53-9, §3-13 FN 1
CHL-CVE 34 FFP L3 51-3, 51-4, 51-5, 82-1, 82§, 82-7 F2] FP L3 200
FN 4 52.13, 53-8, 539, 83.13 FN 1
. EYTEX™ 54 FP i ST, S22, 410D, 52510, F-5-10, a6 FP 15 370
-1
S!-IS-ID. 83-2-10, §3-2-10. 83-3- 100, 53-4-10,
FM El—ﬁvlﬂ. 51-8-10, 82-1-100. 52-6- 100, 82-8-1, FN H
B30, 53-14-10
Eﬁmmmhmwmmmmmwm raize (0=15 and > 15) nnd the number of false p ions was from linear regression lines, @ PP false positive, FN: false
megative. #: Regression lines were made excuding the data of powder nlhﬂnn[ﬂ!T—CAde m-nmmhm-luﬁ.ud wicchals (lower mono-ol) were excluded in the case of the
mmﬂmwmmmmummuwmnrmw-um , Var which the Wit ds, during the second apd the thisd validations. SHEE atimated from the predic-

llmmmuWIH:mwammrmmim

Substance no. and substance name

Isotonic sodium chloride solution

Polyoxyethylene hydrogenated caster oil (60 E.O.)
Polyoxyethylene sorbitan monolaurate (20 E.O.)
Polyethyleneglycol monolaurate (10 E.O.)

Sodium N-lauryl sarcosinate (30% solution)
Sodium hydrogenated tallow L-glutamate

Sodium lauryl sulfate

Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution)
Polyoxyethylene octylphenylether (10 E.O.)
Benzalkonium chloride

Sucrose fatty scid ester

Glycerin

Acid red 92

Polyoxyethylene sorbitan monooleate (20E.O.)
Caleium thioglycolate
Distearyldimethylammonium chloride
2-Ethylhexyl p-dimethylamino benzonate
Cetylpyridinium chloride

Methyl p-hydroxybenzoate

Isopropyl myristate

Polyethylene glycol 400
Silicic anhydride

Benzyl alcohol

Sodium salicylate

m-Phenylenediamine

Ethanol

Monoethanolamine

Triethanolamine
Stearyltrimethylammonium chloride
Diisopropanolamine

Potassium laurate
Cetyltrimethylammonium bromide
Acetic acid

Butanol

Chlorhexidine gluconate (20% solution)
Domiphen bromide

Lactic acid

Glycolic acid

Di (2-ethylhexyl) sodium sulfosuccinate

For example, “S2-3-1"means the application of substance “S2-3” at 1% concentration.
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Draize score

(maximal average total score)

Draize score
(maximal average total score)

Fig. 5 Relationship between the SIRC-CVS assay and the Draize eye test
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Fig. 6 Relationship between the SIRC-NRU assay and the Draize eye test
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Fig. 7 Relationship between the HeLa-MTT assay and the Draize eye test
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Fig. 8 Relationship between the CHL-CVS assay and the Draize eye test
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Table 35 Predicted irritancy of test samples based on the SIRC-CVS assay

(Concentration: 10%, Negative reference: Tween 20)

In vitro ( Classification by SIRC-CVS assay using Tween 20 as a reference
substance for non-irritancy)

Invivo
(Classification
by GHS)

1,
2B

NI

2Ao0r

Positive

2-Ethylhexyl p-dimethylamino benzonate
Polyethyleneglycol monolaurate (10
E.O)

Calcium thioglycolate

Sodium polyoxyethylene laurylether
sulfate (2 E.O.) (27% solution)

Sodium N-lauryl sarcosinate (30%
solution)

Sucrose fatty acid ester
Diisopropanolamine

Negative

Benzyl alcohol
Glycolic acid
Butanol

3

Ethanol

Glycerin

Polyethylene glycol 400

Polyoxyethylene hydrogenated caster oil (60
E.O)

Polyoxyethylene  sorbitan ~ monooleate
(20E.O.)

Sodium salicylate

Triethanolamine

Isopropyl myristate

Polyoxyethylene sorbitan monolaurate (20
E.O.)=Tween 20

Lactic acid

10
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Table 36 Predicted irritancy of test samples based on the SIRC-CVS assay
(Concentration: 10%, Negative reference: Sucrose fatty acid ester)

In vitro ( Classification by SIRC-CVS assay using Sucrose fatty acid ester as a
reference substance for non-irritancy)

Invivo
(Classification
by GHS)

1,
2B

NI

2Ao0r

Positive

Negative

Benzyl alcohol
Acid red 92
Glycolic acid
Butanol
Acetic acid

5

Ethanol

2-Ethylhexyl p-dimethylamino benzonate
Glycerin

Polyethylene glycol 400

Polyoxyethylene hydrogenated caster oil (60
E.O.)

Polyoxyethylene  sorbitan  monooleate
(20E.O.)

Sodium salicylate

Triethanolamine

Isopropyl myristate

Polyoxyethylene sorbitan monolaurate (20
E.O.)=Tween 20

Polyethyleneglycol monolaurate (10 E.O.)
Calcium thioglycolate

Lactic acid

Sodium polyoxyethylene laurylether sulfate
(2 E.O.) (27% solution)

Sodium N-lauryl sarcosinate (30% solution)
Sucrose fatty acid ester

Diisopropanolamine

17
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Table 37 Predicted irritancy of test samples based on the SIRC-CVS assay

(Concentration: 10%, Negative reference: Tween 20)

-GHS classification by considering pH-

In vitro ( Classification by SIRC-CVS assay using Tween 20 as a reference
substance for non-irritancy)

Invivo
(Classification
by GHS)

19
2B

NI

2Ao0r

Positive

2-Ethylhexyl p-dimethylamino benzonate
Polyethyleneglycol ~ monolaurate (10
E.O.)

Sodium  polyoxyethylene laurylether
sulfate (2 E.O.) (27% solution)

Sodium  N-lauryl sarcosinate (30%
solution)

Sucrose fatty acid ester

Negative

Lactic acid
Benzyl alcohol
Glycolic acid
Butanol

4

Ethanol

Glycerin

Polyethylene glycol 400

Polyoxyethylene hydrogenated caster oil (60
E.O)

Polyoxyethylene  sorbitan ~ monooleate
(20E.O.)

Sodium salicylate

Triethanolamine

Isopropyl myristate

Polyoxyethylene sorbitan monolaurate (20
E.O.) =Tween 20

9
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Table 38 Predicted irritancy of test samples based on the SIRC-CVS assay
(Concentration: 10%, Negative reference: Sucrose fatty acid ester)
-GHS classification by considering pH-

In vitro ( Classification by SIRC-CVS assay using Sucrose fatty acid ester as a
reference substance for non-irritancy)

Invivo
(Classification
by GHS)

19
2B

NI

2Ao0r

Positive

Negative

Benzyl alcohol
Acid red 92
Glycolic acid
Butanol
Acetic acid

5

Ethanol

2-Ethylhexyl p-dimethylamino benzonate
Glycerin

Polyethylene glycol 400

Polyoxyethylene hydrogenated caster oil (60
E.O)

Polyoxyethylene  sorbitan ~ monooleate
(20E.O.)

Sodium salicylate

Triethanolamine

Isopropyl myristate

Polyoxyethylene sorbitan monolaurate (20
E.O.) =Tween 20

Polyethyleneglycol monolaurate (10 E.O.)
Sodium polyoxyethylene laurylether sulfate
(2 E.O.) (27% solution)

Sodium N-lauryl sarcosinate (30% solution)
Sucrose fatty acid ester

14
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ht substances

Acetyl tributyl citrate 77-90-7 Wako Negative Negative: 100% 1T 21(S2):1-17, 2002.
12 Benzophenone-1 131-56-6 Wako Negative Positive: 100% Negative: 16, 8, 4% NI JACT 2(5):35-77, 1983.
13 Benzophenone-2 131-55-5 Wako Negative Positive:100% Negative: 16, 8, 4% NI JACT 2(5):79-84, 1983.
14 | Butylene glycol 107-88-0 Wako Negative Negative: 100, 10% NI Hifu 26(5):1065-1074, 1984.
15 Carnauba wax 8015-86-9 Wako Negative Negative: 50% NI JACT 3(3):1-41, 1984.
16 Cetyl alcohol 36653-82-4 Wako Negative Negative: 100% NI JACT 7(3):359-413, 1988.
17 | Cetyl palmitate 540-10-3 Wako Negative Negative: 100% NI JACT 1(2):13-35, 1982.
18 Decyl oleate 3687-46-5 Wako Negative Negative: 100% NI JACT 1(2):85-95, 1982.
19 Diazolidinyl urea 78491-02-8 MP ) Negative Negative:30% NI JACT 9(2):229-45, 1990,

Biomedicals
20 Diethylhexyl adipate 103-23-1 Wako Negative Negative: 100% NI JACT 3(3):101-30, 1984.
21 Diisopropyl adipate 6938-94-9 Wako Negative Negative: 100% NI JACT 3(3):101-30, 1984.
22 Ethylhexyl palmitate 29806-73-3 Wako Negative Negative: 100% NI JACT 1(2):13-35, 1982.
23 Ethylhexyl stearate 22047-49-0 Wako Negative Negative: 100% NI JACT 4(5):107-46, 1985.
24 Glyceryl stearate 11099-07-3 Wako Negative Negative: 100% NI JACT 1(4):169-192, 1982.
25 Hexylene glycol 107-41-5 Wako Negative Positive: 100% Negative:25% NI JACT 4(5):223-48, 1985.
26 Isocetyl stearate 25339-09-7 Wako Negative Negative: 100% NI JACT 4(5):107-46, 1985.
27 Isopropyl myristate 110-27-0 TCI Negative Negative: 100% NI JACT 1(4):55-80, 1982.
28 Isopropyl palmitate 142-91-6 Wako Negative Negative: 100% NI JACT 1(2):13-35, 1982.
29 Oleyl alcohol 143-28-2 Wako Negative Negative: 100% NI JACT 4(5):1-29, 1985.
30 PEG-2 stearate 106-11-6 Wako Negative Negative: 100% NI JACT 2(7):17-60, 1983.
31 PEG-40 stearate 9004-99-4 Wako Negative Negative: 100% NI JACT 2(7):17-60, 1983.
32 Phytantriol 74563-64-7 Wako Negative Positive: 100, 23% Negative: 10, 3% NI 1T 26(Suppl. 1):107-117,
007.

33 | Propylene carbonate 108-32-7 Wako Negative Negative: 100, 17.5, 10.5% NI JACT 6(1):23-51, 1987.
34 Castor seed oil 8001-79-4 Wako Negative Negative: 100% NI JACT 7(6):721-739, 1988.
35 Safflower oil 8001-23-8 Wako Negative Negative: 100% NI JACT 4(5):171-97, 1985.
36 Sesame (Sesamum indicum) oil 8008-74-0 Wako Negative Negative: 100% NI JACT 12(3):261-77, 1993.
37 Sodium dehydroacetate 4418-26-2 Wako Negative Negative: 100% NI JACT 4(3):123-159, 1985.
38 Sodium stearate 822-16-2 Wako Negative Negative: 100% NI JACT 1(2):143-77, 1982.
39 | Sorbitan oleate 1338-43-8 Wako Negative Negative: 100% NI JACT 4(3):65-121, 1985.
40 Sorbitan sesquioleate 8007-43-0 Wako Negative Negative: 100, 30% NI JACT 4(3):65-121, 1985.
41 Sorbitan stearate 1338-41-6 Wako Negative Negative:30% NI JACT 4(3):65-121, 1985.
42 | Squalane 111-01-3 Wako Negative Negative: 100% NI JACT 1(2):37-56, 1982.
43 Steareth-2 9005-00-9 Wako Negative Negative: 60% NI JACT 7(6):881-910, 1988.
44 | Steareth-20 9005-00-9 Wako Negative Negative: 60% NI JACT 7(6):881-910, 1988.
45 | Stearyl alcohol 112-92-5 Wako Negative Negative: 100% NI JACT 4(5):1-29, 1985.
46 Triacetin 102-76-1 Wako Negative Negative: 100% NI 1T 22(S2):1-10, 2003.
47 Triethylene glycol 112-27-6 Wako Negative Negative: 100% NI T 25(5) :121-138,2006.
48 Zinc stearate 557-05-1 Wako Negative Negative: 100% NI JACT 1(2):143-77, 1982.

Supplier means manufacturer of the material used in this study. The in vivo classification of positive
or negative was based on the appearance or not of corneal damage, or an MAS value of 15 as a
cut-off point, where reported MAS values are available. The classification was essentially based on
whether or not corneal damage appeared after the application of 0.1 mL to rabbit eye without
irrigation. However, where there were differences of test conditions, these were considered
individually. For example, a case where corneal damage appeared after the application of 0.05 mL
was judged as positive. In cases without data at 10% concentration, the assessment of positive or
negative at the concentration of 10% was made on the basis of dose-response analysis of each

ingredient.
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Table 40 Results of 48 substances on the SIRC-CVS assa

Solution

Medium

10000

Solution

1<IC50<10

Medium

Solution

6.42+0.85

Suspension

DMSO
/Medium

1000

Solution

1<IC50<10

DMSO
/Medium

Solution

3.47+0.47

Solution

Medium

10000

Solution

1C50<1

Medium

Solution

0.56+0.16

Not
suspended

DMSO
/Medium

200
[1000]

Solution

2<IC50<20
[10<1C50<100]

DMSO
/Medium

Solution

7.9243.92
[39.6+19.6]

Not
suspended

DMSO
/Medium

100

Solution

10<IC50<100

DMSO
/Medium

Suspension

25.6+9.1

Suspension

DMSO
/Medium

1000

Solution

10<IC50<100

DMSO/Med
ium

Solution

81.3+4.8

Suspension

DMSO/Med
ium

1000

Suspension

10<IC50<100

DMSO
/Medium

Solution

18.3+4.1

Suspension

DMSO/Med
ium

1000

Solution

1000<IC50

Medium

Suspension

1830+1360

Not
suspended

Ethanol/Me
dium

100

Solution

1<IC50<10

Ethanol
/Medium

Solution

2.66+0.56

Solution

Medium

4000
[10000]

Solution

40<IC50<400
[100<IC50<1000]

Medium

Solution

117+3
[290+4]

Not
suspended

Ethanol
/Medium

100

Solution

100<IC50

Medium

Not
suspended

Could not be
tested

Not
suspended

DMSO/Med
ium

100

Suspension

10<IC50<100

DMSO
/Medium

Suspension

29.3+8.0

Not
suspended

DMSO
/Medium

100

Suspension

10<IC50<100

DMSO/Med
ium

Suspension

53.4+6.4

Solution

Medium

10000

Solution

10000<IC50

Medium

Solution

10000<

Not
suspended

Not
suspended

Could not be
tested

Could not be
tested

Not
suspended

DMSO

Suspension

10<IC50<100

DMSO

Suspension

25.1+12.1

Not
suspended

/Medium

Not
suspended

Could not be
tested

/Medium

Could not be
tested

Not
suspended

Ethanol
/Medium

Suspension

100<IC50

Medium

Not
suspended

Could not be
tested

Solution

Medium

Solution

1<IC50<10

Medium

Solution

11.54¢7.7

Not
suspended

Ethanol
/Medium

Suspension

1000<IC50

Medium

Not
suspended

Could not be
tested

Not
suspended

DMSO/Med
ium

Suspension

100<IC50<1000

DMSO
/Medium

Suspension

633£16

Suspension

Ethanol
/Medium

Suspension

1000<IC50

Medium

Suspension

10000<

Not
suspended

Ethanol
/Medium

Suspension

100<IC50

Medium

Not
suspended

Could not be
tested

Not
suspended

Not
suspended

Could not be
tested

Could not be
tested

Solution

Medium

Solution

1000<IC50<1000
0

Medium

Suspension

7500£600

Not
suspended

Ethanol
/Medium

Suspension

1000<IC50

Medium

Not
suspended

Could not be
tested

Not
suspended

Ethanol/Me
dium

Suspension

1000<IC50

Medium

Not
suspended

Could not be
tested

Not
suspended

Ethanol
/Medium

Suspension

1000<IC50

Medium

Not
suspended

Could not be
tested

Not
suspended

Ethanol
/Medium

Suspension

10<IC50<100

Ethanol
/Medium

Suspension

41.9+13.3

Not
suspended

DMSO
/Medium

Solution

100<IC50

Medium

Not
suspended

Could not be
tested

Suspension

Medium

Suspension

100<IC50<1000

Medium

Solution

230+79

Not
suspended

DMSO
/Medium

Suspension

10<IC50<100

DMSO
/Medium

Suspension

37.2+11.8

Solution

Medium

Solution

1000<IC50<1000
0

Medium

Solution

6050490

Not
suspended

DMSO
/Medium

Solution

100<IC50

Medium

Not
suspended

Could not be
tested

Not
suspended

DMSO
/Medium

Solution

1000<IC50

Medium

Not
suspended

Could not be
tested

Not
suspended

DMSO
/Medium

Solution

1000<IC50

Medium

Not
suspended

Could not be
tested

Solution

Medium

Solution

100<IC50<1000

Medium

Solution

860+224

Suspension

Medium

Suspension

10<IC50<100

Medium

Suspension

56.5+8.2
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Suspension Aa];[ﬁs‘gn 1000 Solution 1000<IC50 Medium 10000 Suspension 5170+£1560
Suspension /1\]3[2/([1?\3“ 1000 Solution 1000<IC50 Medium 10000 Suspension 10000<
wspided : - Sus;i‘;‘ ' Could not be - - - Could not be
tested tested
wpded | oSO 1000 Solution 1000<IC50 Medium - sus;"e‘:de . Cot:ldtn(()lt be
cste
ot | anol 100 Soluion 10<IC50<100 Fhanol 700 | Solwion 224354
Solution Medium 10000 Solution 10<IC50<100 Medium 100 Solution 16.5+8.3
sspended : - Sus}i‘: i Could not be - - - Could not be
tested tested
Soluion Medium 10000 Solution 1000<IC50<1000 Medium 10000 Solution 1780£720
0
Solution’ Medium 10000 Solution 1 OOOO<IC 50 Medium 10000 Solution 10000<
uspended : - awsponded Could not be - - - Could not be
tested tested
- - - Medium 1000 Solution 501+33

#: It was judged as negative from results of range finding assay.

NE: It could not be evaluated.

[ ]:The data was obtained from diluted agent.

[ ) :The precipitation was appear at the concentration of 10000ug/mL in the culture of 72hr. The maximal
concentrations without the precipitation were 5000ug/mL and 2500ug/mL in No31 and No38, respectively.
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Table 41 Predicted irritancy of 48 substances based on the SIRC-CVS assay
(Concentration: 10%, Negative reference: Tween 20)

In vitro (Classification by SIRC-CVS assay using Tween 20 as a reference

substance for non-irritancy)

Positive

In vivo
(Classification by
Draize eye test at
10% concn)

Corneal damage
or MAS over 15
was classified as
positive.

Positive

Negative

NI for GHS

Benzophenone-1
(29.3 £8.0)
Benzophenone-2
(53.4+6.4)
Cetyl alcohol
(25.1 £ 12.1)
Diazolidinyl urea
(11.5+7.7)
Oleyl alcohol
(41.9+13.3)
PEG-40 stearate
(230 +79)
Phytantriol
(37.2+11.8)
Sodium stearate
(56.5+8.2)
Steareth-2
(22.4+5.4)
Steareth-20
(16.5+8.3)

10

Negative

Could not be tested

Phenethyl alcohol
(1830 + 1360)

0

Butylene glycol
(10000<)

Diethylhexyl adipate
(1000<)

Diisopropyl adipate
(633 + 16)

Ethylhexyl palmitate
(10000<)

Hexylene glycol
(7500 + 600)

Isocetyl stearate
(1000<)

Isopropyl myristate
(1000<)

Isopropyl palmitate
(1000<)

Propylene carbonate
(6050 + 490)

Safflower oil
(1000<)

Sesame oil
(1000<)

Sodium dehydroacetate
(860 + 224)

Sorbitan oleate
(5170 + 1560)

Sorbitan sesquioleate
(10000<)

Squalane
(1000<)

Triacetin
(1780 + 720)

Triethylene glycol

(10000<)
17

Acetyl tributyl citrate
Carnauba wax
Castor seed oil
Cetyl palmitate
Decyl oleate
Ethylhexyl stearate
Glyceryl stearate
PEG-2 stearate
Sorbitan stearate
Stearyl alcohol
Zinc stearate

11

The results of SIRC-CVS assay are shown as average + standard deviation (n=3) of IC50 value in
parenthesis. Tween 20 (IC50=501 + 33 [Ig/ml) was used as a reference substance for non-irritancy.
The 11 substances that were insufficiently soluble to be tested are also shown in this table.
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Table 42 Predicted irritancy of 48 substances based on the SIRC-CVS assay
(Concentration: 10%, Negative reference: Sucrose fatty acid ester)

In vitro (Classification by SIRC-CVS assay using Sucrose fatty acid ester as a

reference substance for non-irritancy)

In vivo
(Classification by
Draize eye test at
10% concn)

Corneal damage
or MAS over 15
was classified as
positive.

Positive

Negative

NI for GHS

Benzophenone-1
(29.3+8.0)
Benzophenone-2
(53.4+6.4)
Cetyl alcohol
(25.1+12.1)
Diazolidinyl urea
(11.5+7.7)
Oleyl alcohol
(41.9+13.3)
PEG-40 stearate
(230 +79)
Phytantriol
(37.2+11.8)
Sodium stearate
(56.5+8.2)
Steareth-2
(22.4+5.4)
Steareth-20
(16.5+8.3)

10

Positive

Negative

Could not be tested

Phenethyl alcohol
(1830 + 1360)

0

Butylene glycol
(10000<)

Diethylhexyl adipate
(1000<)

Diisopropyl adipate
(633 + 16)

Ethylhexyl palmitate
(10000<)

Hexylene glycol
(7500 + 600)

Isocetyl stearate
(1000<)

Isopropyl myristate
(1000<)

Isopropyl palmitate
(1000<)

Propylene carbonate
(6050 + 490)

Safflower oil
(1000<)

Sesame oil
(1000<)

Sodium dehydroacetate
(860 + 224)

Sorbitan oleate
(5170 + 1560)

Sorbitan sesquioleate
(10000<)

Squalane
(1000<)

Triacetin
(1780 + 720)

Triethylene glycol

(10000<)
17

Acetyl tributyl citrate
Carnauba wax
Castor seed oil
Cetyl palmitate
Decyl oleate
Ethylhexyl stearate
Glyceryl stearate
PEG-2 stearate
Sorbitan stearate
Stearyl alcohol
Zinc stearate

11

The results of SIRC-CVS assay are shown as average + standard deviation (n=3) of IC50 value in
parenthesis. Sucrose fatty acid ester (IC50=250 [lg/ml) was used as a reference substance for
non-irritancy. The 11 substances that were insufficiently soluble to be tested are also shown in this

table.
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Table 43 Predicted irritancy of 48 substances based on the SIRC-CVS assay

(Concentration: 10%, Negative reference: Tween 20)

-GHS classification by considering pH-

In vitro (Classification by SIRC-CVS assay using Tween 20 as a reference

substance for non-irritancy)

In vivo
(Classification by
Draize eye test at
10% concn)

Corneal damage
or MAS over 15
was classified as
positive.

Positive

Negative

NI for GHS

Positive

2-Ethylhexyl p-dimethylamino benzonate

Polyethyleneglycol monolaurate (10
E.O)

Sodium polyoxyethylene laurylether
sulfate (2 E.O.) (27% solution)
Sodium N-lauryl sarcosinate (30%
solution)

Sucrose fatty acid ester
Benzophenone-1
Benzophenone-2

Cetyl alcohol

Diazolidinyl urea

Oleyl alcohol

PEG-40 stearate

Phytantriol

Sodium stearate

Steareth-2

Steareth-20

15

Negative

Could not be tested

Lactic acid
Benzyl alcohol
Glycolic acid
Butanol
Phenethyl alcohol

5

0

Ethanol

Glycerin

Polyethylene glycol 400
Polyoxyethylene
hydrogenated caster oil (60
E.O.)

Polyoxyethylene sorbitan
monooleate (20E.O.)
Sodium salicylate
Triethanolamine
Isopropyl myristate
Polyoxyethylene sorbitan
monolaurate (20 E.O.)
=Tween 20

Butylene glycol
Diethylhexyl adipate
Diisopropyl adipate
Ethylhexyl palmitate
Hexylene glycol

Isocetyl stearate

Isopropylmyristate
Isopropyl palmitate
Propylene carbonate
Safflower oil

Sesame oil

Sodium dehydroacetate
Sorbitan oleate
Sorbitan sesquioleate
Squalane

Triacetin

Triethylene glycol

25

Acetyl tributyl citrate
Carnauba wax
Castor seed oil
Cetyl palmitate
Decyl oleate
Ethylhexyl stearate
Glyceryl stearate
PEG-2 stearate
Sorbitan stearate
Stearyl alcohol
Zinc stearate

11

402
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Table 44 Methods of the LDM-MTT assay

Test substance
preparation

The MATREX kit was donated by
Organogenesis Inc. for the first phase of the vali-
dation study, and by Tovobo Co. Lid for the see-
ond nnd third phases. The kit consisted of LIMa,
polyethylene ring, silicon sealant and assay medium,
and incheded all requirements for the test,

The solvents for diluting test substances were dis-
tilled water, 50% dimethyl sulloxide and ethylene
glyeol in BECay value measurement, while in the
MATREX scoring method the solvent was distilled
water only. In this case, if a substance was not sol-
ubbe vr could not be dispersed in water, it was. car-
ried out at only one dose level-100%.

Test kit and
procedures

The MATREX kit was donated by
Organogencsis Inc. for the first phase of the vali-
dation study, and by Toyobo Co. Ltd for the sec-
ond and third phases. The kit consisted of LDMs,
polyethylene ring, silicon sealant and assay medium,
and incleded all requirements for the test,

The solvents for diluting test substances were dis-
tilled water, 50% dimethy] sulfoxide and ethylene
glyeol in BECsy value measurement, while in the
MATREX scoring method the solvent was distilled
water only. In this case, if a substance was not sol-
whike vr could not be dispersed in water, it was. car=
ried out at only one dose level-100%.
plate and 5 ml assay mediom was added to the sur-
face of the LDM for 30 min at room temperature
to remove any residual conditioned medium from
the LDM. Then, Sml the assay medium was aspi-
rated and 1.5 ml of fresh assay mediom was added
underneath cach LDM. The polycthylene ring was
applied to the surface of the LDM using silicon sca-
lant around the area of exposure, Then, B0 pl {or
80mg in the case of a solid) test substance was
applied 1o the surface, The LDM wus exposed Lo
the test substance for 24 hr at 37°C n a 5% COy
incubator. After incubation, the test substance was
removed from the LDM by washing with the assay
medium. The LDM was dipped in 1.5 ml MTT sol-
ution {0333 mg MTT/]l ml assay medium ) for 3-
4 hr at 37°C. Aller exposure (o MTT, the centre of
the LIYM tssue was excised using an 8 mm diam-
eter skin hiopay punch. As an indicator of cell via-
bility, MTT formazan formed by the reaction of
MTT was extracted by exposure to 0.3 ml isopropa-
nol containing 0.04 n HCI for 2 hr. The absorbance
atl 570 nm was measured after calibrating with the
extraction solvent as a blank. Untreated controls
were handled in the same manner, except that they
were treated without the test substance,

EC50 value
measurement

A preliminary range-finding test was performed
with several concentrations of each test substance.
The cell survival rate was calculated against
untreated control value, According to the results of
the preliminary test, the definitive test was carned
out using five doses to obtain the ECsy value, The
ECs value for esch test substance was estimated
from a dose-response curve obtained,

The contents are the same as those reported by Ohuchi et al. (1999) .
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Table 45 Results of interlaboratory reproducibility on the LDM-MTT assay
(Concentration: 10%, Cut-off value: 4.15%)

Ethanol 0.0 NI 36 41 37.5 56 NT NT NT 4349
2-Ethylhexyl 0.0 NI 100< 100< 100< 100< 100< 100< 100< 100<
p-dimethylamino benzonate

Glycerin 0.0 NI 100< 100< 100< 100< 100< 100< 100< 100<
Polyethylene glycol 400 0.0 NI 100< 100< 85 78 100 67 82 67<
Polyoxyethylene 0.0 NI 36 26.5 21.5 NT NT NT NT 28.0+7.4
hydrogenated caster oil (60

E.O0.)

Polyoxyethylene sorbitan 0.0 NI 4.8

monooleate (20E.O.)

Sodium salicylate 0.0 NI 9.2

Triethanolamine 0.0 NI

Isopropyl myristate 0.7 NI

Polyoxyethylene sorbitan 0.7 NI

monolaurate (20 E.O.)

Polyethyleneglycol 33 NI

monolaurate (10 E.O.)

Calcium thioglycolate 4.0 NI

m-Phenylenediamine 4.3 NI |

(Lack of stability)

Lactic acid 9.7 NI

Sodium polyoxyethylene 10.0 NI

laurylether sulfate (2 E.O.)

(27% solution)

Sodium N-lauryl
sarcosinate (30% solution)
Sucrose fatty scid ester
Diisopropanolamine

|
|
|
|

|
|

The data were taken from Ohuchi et al. (1999). The cut off value of 4.15% was used for the classification
in the LDM-MTT assay. As reported by Ohuchi et al. (1999), m-phenylenediamine was excluded from the
subsequent analysis due to instability.

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data on day
21. The observation was performed to day 14.

$: Sodium lauryl sulfate was evaluated as positive in the evaluation on the basis of MAS, because 2 of 3
individuals had the corneal damage of 15 and 10 (for the maximal corneal score), respectively.

SD: Standard deviation

NT: Not tested
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Table 46 Results of interlaboratory reproducibility on the LDM-MTT assay
(Concentration: 10%, Cut-off value: 4.15%)
-GHS classification by considering pH-

Ethanol ! . 43+9
2-Ethylhexyl 0.0 NI 100< 100< 100< 100< 100< 100< 100< 100<
p-dimethylamino benzonate

Glycerin 0.0 NI 100< 100< 100< 100< 100< 100< 100< 100<
Polyethylene glycol 400 0.0 NI 100< 100< 85 78 100 67 82 67<
Polyoxyethylene 0.0 NI 36 26.5 21.5 NT NT NT NT 28.0+7.4
hydrogenated caster oil (60

E.O.)

Polyoxyethylene sorbitan 0.0 NI 4.8

monooleate (20E.O.)

Sodium salicylate 0.0 NI 9.2

Triethanolamine 0.0 NI

Isopropyl myristate 0.7 NI

Polyoxyethylene sorbitan 0.7 NI

monolaurate (20 E.O.)

Polyethyleneglycol 33 NI

monolaurate (10 E.O.)

m-Phenylenediamine 4.3 NI

(Lack of stability)

Sodium polyoxyethylene 10.0 NI

laurylether sulfate (2 E.O.)

(27% solution)

Sodium N-lauryl
sarcosinate (30% solution)
Sucrose fatty scid ester

461238
\
|

7.3+0.9

|

The data were taken from Ohuchi et al. (1999). The cut off value of 4.15% was used for the classification in the
LDM-MTT assay. As reported by Ohuchi et al. (1999), m-phenylenediamine was excluded from the subsequent
analysis due to instability.

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data on day 21. The
observation was performed to day 14.

$: Sodium lauryl sulfate was evaluated as positive in the evaluation on the basis of MAS, because 2 of 3 individuals
had the corneal damage of 15 and 10 (for the maximal corneal score), respectively.

SD: Standard deviation

NT: Not tested
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Table 47 Results of interlaboratory reproducibility on the LDM-MTT assay
(Concentration: 10%, Negative reference: Triethanolamine)

Ethanol 0.0 NI 36 41 37.5 56 NT NT NT 4349
2-Ethylhexyl 0.0 NI 100< 100< 100< 100< 100< 100< 100< 100<
p-dimethylamino benzonate

Glycerin 0.0 NI 100< 100< 100< 100< 100< 100< 100< 100<
Polyethylene glycol 400 0.0 NI 100< 100< 85 78 100 67 82 67<
Polyoxyethylene 0.0 NI 36 26.5 21.5 NT NT NT NT 28.0+7.4
hydrogenated caster oil (60

E.O.)

Polyoxyethylene sorbitan 0.0 NI

monooleate (20E.O.)

Sodium salicylate 0.0 NI

Triethanolamine 0.0 NI

Isopropyl myristate 0.7 NI

Polyoxyethylene sorbitan 0.7 NI

monolaurate (20 E.O.)

Polyethyleneglycol 33 NI

monolaurate (10 E.O.)

Calcium thioglycolate 4.0 NI

m-Phenylenediamine 43 NI \

(Lack of stability)

Lactic acid 9.7 NI

Sodium polyoxyethylene 10.0 NI

laurylether sulfate (2 E.O.)

(27% solution)

Sodium N-lauryl 10.3 NI

sarcosinate (30% solution)

Sucrose fatty scid ester

Diisopropanolamine

The data were taken from Ohuchi et al. (1999). Triethanolamine was used as negative reference. In Lab. E-G that
triecthanolamine was not tested, 6.6% was used as the cut-off value. As reported by Ohuchi et al. (1999),
m-phenylenediamine was excluded from the subsequent analysis due to instability.

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data on day 21. The
observation was performed to day 14.

$: Sodium lauryl sulfate was evaluated as positive in the evaluation on the basis of MAS, because 2 of 3 individuals
had the corneal damage of 15 and 10 (for the maximal corneal score), respectively.

SD: Standard deviation

NT: Not tested
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Table 48 Results of interlaboratory reproducibility on the LDM-MTT assay
(Concentration: 10%, Negative reference: Triethanolamine)
-GHS classification by considering pH-

Ethanol ! . 43+9
2-Ethylhexyl 0.0 NI 100< 100< 100< 100< 100< 100< 100< 100<
p-dimethylamino benzonate

Glycerin 0.0 NI 100< 100< 100< 100< 100< 100< 100< 100<
Polyethylene glycol 400 0.0 NI 100< 100< 85 78 100 67 82 67<
Polyoxyethylene 0.0 NI 36 26.5 21.5 NT NT NT NT 28.0+7.4
hydrogenated caster oil (60

E.O.)

Polyoxyethylene sorbitan 0.0 NI

monooleate (20E.O.)

Sodium salicylate 0.0 NI

Triethanolamine 0.0 NI

Isopropyl myristate 0.7 NI

Polyoxyethylene sorbitan 0.7 NI

monolaurate (20 E.O.)

Polyethyleneglycol 33 NI

monolaurate (10 E.O.)

m-Phenylenediamine 4.3 NI

(Lack of stability)

Sodium polyoxyethylene 10.0 NI

laurylether sulfate (2 E.O.)

(27% solution)

Sodium N-lauryl

sarcosinate (30% solution)

Sucrose fatty scid ester

NT

NT
NT

The data were taken from Ohuchi et al. (1999). Triethanolamine was used as negative reference. In Lab. E-G that triethanolamine
was not tested, 6.6% was used as the cut-off value. As reported by Ohuchi et al. (1999), m-phenylenediamine was excluded from the
subsequent analysis due to instability.

MAS: Maximal average score of the Draize eye test.

GHS category 1: Severe or corrosive irritant, 2A: Irritant, 2B: Irritant, NI: Non irritant.

lor2A: The Draize eye test results couldn’t discriminate between 1 and 2A for no observation data on day 21. The observation was
performed to day 14.

$: Sodium lauryl sulfate was evaluated as positive in the evaluation on the basis of MAS, because 2 of 3 individuals had the corneal
damage of 15 and 10 (for the maximal corneal score), respectively.

SD: Standard deviation

NT: Not tested
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Table 49 Results of interlaboratory reproducibility on the LDM-MTT assay
(Remainging substances)

Substance MAS GHS IC50 of the LDM-MTT assay (%)
(Draize eye test was not performed at as is as is Lab. A Lab. B Lab.C Lab. D Lab. E Lab. F Lab.G Average+SD
10% concentration)
Isotonic sodium chloride solution 0.0 NI 100< 100< 100< NT NT NT NT 10000<
Silicic anhydride 2.7 NI 100< 100< 100< 100< 000< 100< 100< 100<

Methyl p-hydroxybenzoate 8.7 NI 1.6 1.66 1.6 14 1.36 1.75 2.2 1.7£0.3

0.11 0.072 0.295 0.092 0.0125 0.22 0.07 0.12+0.10
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Fig. 9 Interlaboratory variability in the LDM-MTT assay
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Substance no. and substance name

1st phase -2 Polyoxyethylene hydrogenated caster oil (60 E.O.)
1st phase -3 Polyoxyethylene sorbitan monolaurate (20 E.O.)

1st phase -4 Polyethyleneglycol monolaurate (10 E.O.)

1st phase -5 Sodium N-lauryl sarcosinate (30% solution)

1st phase-6 Sodium hydrogenated tallow L-glutamate

1st phase-7 Sodium lauryl sulfate

1st phase-8 Sodium polyoxyethylene laurylether sulfate (2

E.O.) (27% solution)
Polyoxyethylene octylphenylether (10 E.O.)
Benzalkonium chloride

1st phase-9
1st phase-10

2nd phase-1 Sucrose fatty scid ester

2nd phase-3 Acid red 92

2nd phase-4 Polyoxyethylene sorbitan (20E.0.)
2nd phase-5 Calcium thioglycolate

2nd phase-6 Distearyldimethylammonium chloride

2nd phase-8 Cetylpyridinium chloride

2nd phase-9 Methyl p-hydroxybenzoate

2nd phase-13 Benzyl alcohol

14 Sodiu ylate
m-Phenylencdiamine
Ethanol

Monoethanolamine

3rd phase-3

Triethanolamine
3rd phase-4 Stearyltrimethylammonium chloride
3rd phase-5 Diisopropanolamine
3rd phase-6 Potassium laurate
3rd phase-7 Cetyltrimethylammonium bromide
3rd phase-8 Acetic acid
3rd phase-9 Butanol
3rd phase-10 Chlorhexidine gluconate (20% solution)
3rd phase-11 Domiphen bromide

3rd phase-12
3rd phase-13
3rd phase-14

Lactic acid
Glycolic acid
Di (2-ethylhexyl) sodium sulfosuccinate

The figure is the same as that reported by Ohuchi et al (1999). IC50 values obtained were plotted on
the figure. The following substances which did not inhibit MTT conversion by 50% when tested at
full strength were excluded: S1-1, S2-2, S2-7, S2-10, S2-11, S2-12. Participation: first phase-three

laboratories; second phase-seven laboratories; third phase-four laboratories.

Table 50 Rank correlation coefficient between the average IC50 of all laboratories and the IC50 of

each laboratory in the LDM-MTT assay

Lab. A Lab. B Lab.C | Lab.D Lab. E

Lab. F Lab. G

Rank correlation 0.996 0.997 0.993 0.995 0.995

coefficent

0.998 0.991

The data are extracted from the table reported by Ohuchi et al (1999).
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Table 51 Correlation of the results obtained by alternative methods and Draize eye test

- Analysis using all data Analysis excluding specific classes of chemicals
Correlation cocfficients Correlation coefficients
Methods ‘N Pearson's lincar Spearman's rank classfi# N  Pearson's linear Spearman’s rank
Choriocallantoic membranc :
HET-CAM 52 0.688 0.802 1 46 0.702 0.831
2 6 0.779 0.714
CAM-TB 55 0.8 0.838 1 48 0.801 0.863
: ) 2 7 0.926 0.964
Red blood cells
RBC 17 —0.631 0.643 3 16 —0.651 0.674
Haemoglobin ' .
RDCyq Bl 0.906 0.714
1%RDR 234 0.671 0.579
1% 4 max . 31 0.791 0.697
Asificial skin models '
Ll ¥ SR a0 =094 0GR 4 20 =0.842
MATREX ™4 : 0 —0.672 0.832 4 20 ~0,754 |
Normal cells from rabbit cornea
CornePack # 2 —0.538 0.588 4 21 -0.7131 0.787
Cell linés from tab-bh corned E :
SIRC-CVS# 29 —0.805 0.779 4 22 —0.924 0.945
" SIRC-NRU# S0 —0.816 0.787 4 23 -0.916 0.931
-Cell lines from the other mammals '
HeLa-MTT# 29 ~0.799 0.745 - 4 2 -0.922 0.926
CHL-CVS# - 29 —0.729 0.703 4 2 —0.864 0.880
EYTEX™ 18 0.313

# log (ECs) \;.-ere correlated with Draize scores (maximal average total score). ##: include the data of substances of the first validation,
for which the experiments were conducted afterwards, during the second and the third validations. ###: 1: liquid sample only, 2: powder
sample only; 3: excluded strong alkali and acid samples; 4: excluded alcohol (lower mono-ol), strong acids and strong alkalis.

The data are the same as those of Ohno et al. (1999). The LDM-MTT assay is shown as
“MATREX™ in the figure.
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The figure is the same as that reported by Ohuchi et al (1999).

Fig. 10 Relationship between the LDM-MTT assay and the Draize eye test
. Y -":_‘ l'11“1 rs *u"“
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False negative [
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Benzyl alcohol

! I ¥ I b L] d ]
5 3 35 i 4.5
LDM-MTT assay (log(IC50(%)))

Substance no. and substance name

S1-1
S1-2
S1-3
S1-4
S1-5
S1-6
S1-7
S1-8
S1-9

S2-1
S2-2
S2-3
S2-4
S2-5
S2-6
S2-7
S2-8
S2-9

S3-1
S3-2
S3-3
S3-4
S3-5
S3-6
S3-7
S3-8
S3-9

S1-10

S2-10
S2-11
S2-12
S2-13
S2-14
S2-15

$3-10
S3-11
S3-12
$3-13
S3-14

Isotonic sodium chloride solution
Polyoxyethylene hydrogenated caster oil (60 E.O.)
Polyoxyethylene sorbitan monolaurate (20 E.O.)
Polyethyleneglycol monolaurate (10 E.O.)
Sodium N-lauryl sarcosinate (30% solution)
Sodium hydrogenated tallow L-glutamate
Sodium lauryl sulfate
Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution)
Polyoxyethylene octylphenylether (10 E.O.)
Benzalkonium chloride
Sucrose fatty scid ester
Glycerin
Acid red 92
Polyoxyethylene sorbitan monooleate (20E.O.)
Calcium thioglycolate
Distearyldimethylammonium chloride
2-Ethylhexyl p-dimethylamino benzonate
Cetylpyridinium chloride
Methyl p~hydroxybenzoate
Isopropyl myristate
Polyethylene glycol 400
Silicic anhydride
Benzyl alcohol
Sodium salicylate
m-Phenylenediamine
Ethanol
Monoethanolamine
Triethanolamine
Stearyltrimethylammonium chloride
Diisopropanolamine
Potassium laurate
Cetyltrimethylammonium bromide
Acetic acid
Butanol
Chlorhexidine gluconate (20% solution)
Domiphen bromide
Lactic acid
Glycolic acid
Di (2-ethylhexyl) sodium sulfosuccinate
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Table 52 Predicted irritancy of test samples based on the LDM-MTT assay
(Concentration: 10%, Cut-off value: 4.15%)

In vitro ( Classification by the LDM-MTT assay)

Invivo
(Classification
by GHS)

17
2B

NI

2Aor

Positive

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20 E.0))

Polyethyleneglycol monolaurate (10
E.O.)

Lactic acid

Sodium polyoxyethylene laurylether
sulfate (2 E.O.) (27% solution)
Sodium N-lauryl sarcosinate (30%
solution)

Sucrose fatty scid ester
Diopropanolamine

8

Negative

Benzyl alcohol
Butanol

2

Ethanol

2-Ethylhexyl p-dimethylamino benzonate
Glycerin

Polyethylene glycol 400

Polyoxyethylene hydrogenated caster oil (60
E.O.)

Sodium salicylate

Triethanolamine

Isopropyl myristate

Calcium thioglycolate
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Table 53 Predicted irritancy of test samples based on the LDM-MTT assay
(Concentration: 10%, Cut-off value: 4.15%)
-GHS classification by considering pH-

In vitro ( Classification by the LDM-MTT assay)

In vivo
(Classification
by GHS)

1, 2Aor
2B

NI

Positive

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20E.0))

Polyethyleneglycol monolaurate (10
E.O.)

Sodium polyoxyethylene laurylether
sulfate (2 E.O.) (27% solution)
Sodium N-lauryl sarcosinate (30%
solution)

Sucrose fatty scid ester

6

Negative

Calcium thioglycolate
Benzyl alcohol
Butanol

3

Ethanol

2-Ethylhexyl p-dimethylamino benzonate
Glycerin

Polyethylene glycol 400

Polyoxyethylene hydrogenated caster oil (60
E.O.)

Sodium salicylate

Triethanolamine

Isopropyl myristate

8
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Table 54 Predicted irritancy of test samples based on the LDM-MTT assay
(Concentration: 10%, Negative reference: Triethanolamine)

In vitro ( Classification by the LDM-MTT assay)

Invivo
(Classification
by GHS)

17
2B

NI

2Aor

Positive

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20 E.0))

Polyethyleneglycol monolaurate (10
E.O.)

Lactic acid

Sodium polyoxyethylene laurylether
sulfate (2 E.O.) (27% solution)
Sodium N-lauryl sarcosinate (30%
solution)

Sucrose fatty scid ester
Diopropanolamine

8

Negative

Benzyl alcohol
Butanol

2

Ethanol

2-Ethylhexyl p-dimethylamino benzonate
Glycerin

Polyethylene glycol 400

Polyoxyethylene hydrogenated caster oil (60
E.O.)

Sodium salicylate

Triethanolamine

Isopropyl myristate

Calcium thioglycolate
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Table 55 Predicted irritancy of test samples based on the LDM-MTT assay
(Concentration: 10%, Negative reference: Triethanolamine)
-GHS classification by considering pH-

In vitro ( Classification by the LDM-MTT assay)

In vivo
(Classification
by GHS)

1, 2Aor
2B

NI

Positive

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20 E.O0))

Polyethyleneglycol monolaurate (10
E.O.)

Sodium polyoxyethylene laurylether
sulfate (2 E.O.) (27% solution)
Sodium N-lauryl sarcosinate (30%
solution)

Sucrose fatty scid ester

6

Negative

Benzyl alcohol
Butanol

2

Ethanol

2-Ethylhexyl p-dimethylamino benzonate
Glycerin

Polyethylene glycol 400

Polyoxyethylene hydrogenated caster oil (60
E.O)

Sodium salicylate

Triethanolamine

Isopropyl myristate

8
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Acetyl tributyl citrate 77-90-7 Wako Negative Negative: 100% 1T 21(S2):1-17, 2002.
12 Benzophenone-1 131-56-6 Wako Negative Positive:100% Negative: 16, 8, 4% NI JACT 2(5):35-77, 1983.
13 Benzophenone-2 131-55-5 Wako Negative Positive: 100% Negative: 16, 8, 4% NI JACT 2(5):79-84, 1983.
14 | Butylene glycol 107-88-0 Wako Negative Negative: 100, 10% NI Hifu 26(5):1065-1074, 1984.
15 Carnauba wax 8015-86-9 Wako Negative Negative: 50% NI JACT 3(3):1-41, 1984.
16 | Cetyl alcohol 36653-82-4 Wako Negative Negative: 100% NI JACT 7(3):359-413, 1988.
17 Cetyl palmitate 540-10-3 Wako Negative Negative: 100% NI JACT 1(2):13-35, 1982.
18 Decyl oleate 3687-46-5 Wako Negative Negative: 100% NI JACT 1(2):85-95, 1982.
19 | Diazolidinyl urca 78491028 | MP Negative Negative:30% R JACT 9(2):229-45, 1990.

Biomedicals
20 | Diethylhexyl adipate 103-23-1 Wako Negative Negative: 100% NI JACT 3(3):101-30, 1984.
21 Diisopropyl adipate 6938-94-9 Wako Negative Negative: 100% NI JACT 3(3):101-30, 1984.
22 | Ethylhexyl palmitate 29806-73-3 Wako Negative Negative: 100% NI JACT 1(2):13-35, 1982.
23 Ethylhexyl stearate 22047-49-0 Wako Negative Negative: 100% NI JACT 4(5):107-46, 1985.
24 | Glyceryl stearate 11099-07-3 Wako Negative Negative: 100% NI JACT 1(4):169-192, 1982.
25 Hexylene glycol 107-41-5 Wako Negative Positive: 100% Negative:25% NI JACT 4(5):223-48, 1985.
26 | Isocetyl stearate 25339-09-7 Wako Negative Negative: 100% NI JACT 4(5):107-46, 1985.
27 Isopropyl myristate 110-27-0 TCI Negative Negative: 100% NI JACT 1(4):55-80, 1982.
28 | Isopropyl palmitate 142-91-6 Wako Negative Negative: 100% NI JACT 1(2):13-35, 1982.
29 Oleyl alcohol 143-28-2 Wako Negative Negative: 100% NI JACT 4(5):1-29, 1985.
30 PEG-2 stearate 106-11-6 Wako Negative Negative: 100% NI JACT 2(7):17-60, 1983.
31 PEG-40 stearate 9004-99-4 Wako Negative Negative: 100% NI JACT 2(7):17-60, 1983.
32 | Phytantriol 74563-64-7 | Wako Negative Positive: 100, 23% Negative: 10, 3% NI 1T 26(Suppl. 1):107-117,
2007.

33 Propylene carbonate 108-32-7 Wako Negative Negative: 100, 17.5, 10.5% NI JACT 6(1):23-51, 1987.
34 | Castor seed oil 8001-79-4 Wako Negative Negative: 100% NI JACT 7(6):721-739, 1988.
35 Safflower oil 8001-23-8 Wako Negative Negative: 100% NI JACT 4(5):171-97, 1985.
36 Sesame (Sesamum indicum) oil 8008-74-0 Wako Negative Negative: 100% NI JACT 12(3):261-77, 1993.
37 Sodium dehydroacetate 4418-26-2 Wako Negative Negative: 100% NI JACT 4(3):123-159, 1985.
38 Sodium stearate 822-16-2 Wako Negative Negative: 100% NI JACT 1(2):143-77, 1982.
39 Sorbitan oleate 1338-43-8 Wako Negative Negative: 100% NI JACT 4(3):65-121, 1985.
40 Sorbitan sesquioleate 8007-43-0 Wako Negative Negative: 100, 30% NI JACT 4(3):65-121, 1985.
41 Sorbitan stearate 1338-41-6 Wako Negative Negative:30% NI JACT 4(3):65-121, 1985.
42 Squalane 111-01-3 Wako Negative Negative: 100% NI JACT 1(2):37-56, 1982.
43 Steareth-2 9005-00-9 Wako Negative Negative: 60% NI JACT 7(6):881-910, 1988.
44 Steareth-20 9005-00-9 Wako Negative Negative:60% NI JACT 7(6):881-910, 1988.
45 Stearyl alcohol 112-92-5 Wako Negative Negative: 100% NI JACT 4(5):1-29, 1985.
46 Triacetin 102-76-1 Wako Negative Negative: 100% NI 1T 22(S2):1-10, 2003.
47 Triethylene glycol 112-27-6 Wako Negative Negative: 100% NI 1T 25(5) :121-138,2006.
48 | Zinc stearate 557-05-1 Wako Negative Negative: 100% NI JACT 1(2):143-77, 1982.

Supplier means manufacturer of the material used in this study. The in vivo classification of positive
or negative was based on the appearance or not of corneal damage, or an MAS value of 15 as a
cut-off point, where reported MAS values are available. The classification was essentially based on
whether or not corneal damage appeared after the application of 0.1 mL to rabbit eye without
irrigation. However, where there were differences of test conditions, these were considered
individually. For example, a case where corneal damage appeared after the application of 0.05 mL
was judged as positive. In cases without data at 10% concentration, the assessment of positive or
negative at the concentration of 10% was made on the basis of dose-response analysis of each
ingredient.
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Table 57 Results of 48 substances in the LDM-MTT assay
(Concentration: 10%, Negative reference: Triethanolamine)

Substance

Draize eye
test
at 10% concn

Estimated
GHS
at 10% concn

LDM-MTT assay

Medium

1C50 (%)

Results

Acetyl tributyl citrate Negative
Benzophenone-1 Negative
Benzophenone-2 Negative
14 | Butylene glycol Negative NI - 100 Negative
15 | Carnauba (Copernicia cerifera) wax Negative NI - 100 Negative
16 | Cetyl alcohol Negative NI LP 10< Negative
17 | Cetyl palmitate Negative NI LP 10< Negative
18 | Decyl oleate Negative NI - 100 Negative
19| Diazolidinyl urea Negiihve NC [ pw < [ Posiive |
20 | Diethylhexyl adipate(=Octyl) Negative NI - 100 Negative
21 | Diisopropyl adipate Negative NI LP 8.6 Negative
22 | Ethylhexyl palmitate (=Octyl) Negative NI - 100 Negative
23 | Ethylhexyl stearate (=Octyl) Negative NI - 100 Negative
24 | Glyceryl stearate Negative NI - 100 Negative
25 | Hexylene glycol Negative NI DW 10< Negative
26 | Isocetyl stearate Negative NI - 100 Negative
27 | Isopropyl Myristate Negative NI - 100 Negative
28 | Isopropyl Palmitate Negative NI - 100 Negative
29 | Oleyl alcohol Negative NI - 100 Negative
30 | PEG-2 stearate Negative NI - 100 Negative
31 | PEG-40 stearate Negative NI
32 | Phytantriol Negative NI
33 | Propylene carbonate Negative NI DW 10< Negative
34 | Ricinus communis (Castor) seed oil Negative NI - 100 Negative
35 | Safflower (Carthamus tinctorius) oil Negative NI - 100 Negative
36 | Sesame (Sesamum indicum) oil Negative NI - 100 Negative
37 | Sodium dehydroacetate Negative NI DW 10< Negative
38 | Sodium stearate Negative N[ bw [ 2l | Positive |
39 | Sorbitan oleate Negative NI - 100 Negative
40 | Sorbitan sesquioleate Negative NI - 100 Negative
41 | Sorbitan stearate Negative NI - 100 Negative
42 | Squalane Negative NI - 100 Negative
43 | Steareth-2 Negative NI DW 10< Negative
45 | Stearyl alcohol Negative NI - 100 Negative
46 | Triacetin Negative NI DW 10< Negative
47 | Triethylene glycol Negative NI - 100 Negative
48 | Zinc stearate Negative NI - 100 Negative
}t'ievia Triethanolamine Negative NI DwW 4.6 Negative
S

The results of LDM-MTT assay are shown as average (n=2-3) of IC50 value.
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Table 58 Predicted irritancy of 48 substances in the LDM-MTT assay

non-irritancy)

In vitro (Classification by LDM-MTT assay using triethanolamine as a reference substance for

In vivo
(Classicication by
Draize eye test at
10% concn)

Corneal damage
or MAS over 15
was classified as
positive.

Positive

1,2A0r2B
in GHS

Negative

NI in
GHS

Benzophenone-1
Benzophenone-2
Diazolidinyl urea
PEG-40 stearate
Phytantriol
Sodium stearate
Steareth-20

7

Positive

Negative
Phenethyl alcohol
Acetyl tributyl citrate Oleyl alcohol
Butylene glycol PEG-2 stearate

Carnauba wax
Castor seed oil

Cetyl alcohol

Cetyl palmitate
Decyl oleate
Diethylhexyl adipate
Diisopropyl adipate
Ethylhexyl palmitate
Ethylhexyl stearate
Glyceryl stearate
Hexylene glycol
Isocetyl stearate
Isopropyl Myristate
Isopropyl Palmitate

31

Propylene carbonate
Safflower oil

Sesame oil

Sodium dehydroacetate
Sorbitan oleate
Sorbitan sesquioleate
Sorbitan stearate
Squalane

Steareth-2

Stearyl alcohol
Triacetin

Triethylene glycol
Zinc stearate

418

Triethanolamine (IC50=4.6%) was used as a reference substance for non-irritancy.
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Table 59 Predicted irritancy of test samples based on the LDM-MTT assay
(Concentration: 10%, Negative reference: Triethanolamine)
-GHS classification by considering pH-

In vitro ( Classification by the LDM-MTT assay)

In vivo
(Classification
by GHS)

1,
2B

NI

2Ao0r

Positive

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20 E.O0))

Polyethyleneglycol monolaurate (10
E.O)

Sodium polyoxyethylene laurylether
sulfate (2 E.O.) (27% solution)
Sodium N-lauryl sarcosinate (30%
solution)

Sucrose fatty scid ester
Benzophenone-1

Benzophenone-2

Diazolidinyl urea

PEG-40 stearate

Phytantriol

Sodium stearate

Steareth-20

13

Negative

Benzyl alcohol
Butanol
Phenethyl alcohol

3

Ethanol

2-Ethylhexyl p-dimethylamino benzonate
Glycerin

Polyethylene glycol 400
Polyoxyethylene hydrogenated caster oil (60 E.O.)
Sodium salicylate
Triethanolamine
Isopropyl myristate
Acetyl tributyl citrate
Butylene glycol
Carnauba wax

Castor seed oil

Cetyl alcohol

Cetyl palmitate

Decyl oleate
Diethylhexyl adipate
Diisopropyl adipate
Ethylhexyl palmitate
Ethylhexyl stearate
Glyceryl stearate
Hexylene glycol
Isocetyl stearate

Isopropyl Palmitate
Oleyl alcohol

PEG-2 stearate
Propylene carbonate
Safflower oil

Sesame oil

Sodium dehydroacetate
Sorbitan oleate
Sorbitan sesquioleate
Sorbitan stearate
Squalane

Steareth-2

Stearyl alcohol
Triacetin

Triethylene glycol
Zinc stearate

38
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Table 60 Relationship between ICsy in the LDM-MTT assay and concentration evaluated as non
irritant in the Draize eye test.

Test substance Three- Draize eye irritation test results
dimensional | Concentration MAS at each applied
dermal evaluated as concentration
model non irritant 100% 10% 1% | 0.1%
ICso (%) | (MAS<5)
Isotonic sodium chloride 100 100 0 NT NT NT
solution
2-Ethylhexyl 100 100 0 0 NT NT
p-dimethylaminobenzoate
Isopropyl myristate 100 100 0 0.7 NT NT
Silicic anhydride 100 100 2.7 NT NT NT
Glycerin 100 100 4.7 0 NT NT
Polyethylene glycol 400 67-100 100 4 0 NT NT
Polyoxyethylene sorbitan 2.4 100 4.7 0 NT NT
monooleate (20E.O.)
Sodium salicylate 8.9 10 83.7 0 NT NT
Triethanolamine 6.6 10 8.0 0 NT NT
Calcium thioglycolate 4.6 10 79.7 4.0 NT NT
Polyoxyethylene sorbitan 0.063 10< NT 0.7 NT NT
monolaurate (20 E.O.)
Polyethyleneglycol 0.061 10< NT 33 NT NT
monolaurate (10 E.O.)
Acid red 92 0.0074 1 71.0 250 § 0.7 NT
Cetylpyridinium chloride 0.0019 0.1 NT 947 | 347} 27
Ethanol 43 10 32.7 0 NT NT
Polyoxyethylene 28.0 10< NT 0 NT NT
hydrogenated caster oil
(60E.O)
Benzyl alcohol 7.3 1 31.0 23.0 0 NT

The figure is the same as that reported by Hagino et al (2008).The data were taken from Ohno et al.
(1999) and Ohuchi et al. (1999). The ICso in LDM-MTT assay was the mean of data from 3-7
laboratories. The result of ICs, for polyethylene glycol 400 was 100% in 3 laboratories and 67, 78,
82, 85% in the other 4 laboratories. “Not tested” is shown as NT. No conclusion could be reached for
ethanol, polyoxyethylene hydorogenated caster oil (60 E.O.) or benzyl alcohol, because of the large
concentration intervals in the Draize eye test.
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Table 61 Prediction of eye irritancy at various concentrations in the LDM-MTT assay

In vitro (Classification by LDM-MTT assay using a viability of 50%

as cut-off point)

Positive

In vivo
(Estimated
classification by
GHS)

1, 2A or
2B

NI

Polyoxyethylene sorbitan
monooleate (20E.O.) (100, 10%)
Sodium salicylate (10%)
Triethanolamine (100, 10%)
Polyoxyethylene sorbitan
monolaurate (20 E.O.) (10%)
Polyethyleneglycol monolaurate (10
E.O.) (10%)

Sodium polyoxyethylene laurylether
sulfate (2 E.O.) (27% solution)
(10%)

Sodium N-lauryl sarcosinate (30%
solution) (10%)

Sucrose fatty scid ester  (10%)
Methyl p-hydroxybenzoate (100%)
Acid red 92 (1%)

Cetylpyridinium chloride (0.1%)

13

Negative

0

Ethanol (10%)

2-Ethylhexyl p-dimethylamino
benzonate (100, 10%)

Glycerin (100, 10%)
Polyethylene glycol 400 (10%)
Polyoxyethylene hydrogenated caster
0il (60 E.O.) (10%)

Isopropyl myristate (100, 10%)
Isotonic sodium chloride solution
(100%)

Silicic anhydride (100%)

Benzyl alcohol (1%)

12

PEG 400 (100%) could not be classified (IC50=67-100%).
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Acetyl tributyl citrate Wako NI:100% 1T 21(S2):1-17, 2002.
12 Benzophenone-1 131-56-6 Wako 1,2A or 2B:100% NI:16, 8, 4% JACT 2(5):35-77, 1983.
13 Benzophenone-2 131-55-5 Wako 1,2A 0r 2B:100% NI:16, 8, 4% JACT 2(5):79-84, 1983.
14 Butylene glycol 107-88-0 Wako NI: 100, 10% Hifu 26(5):1065-1074, 1984.
15 Carnauba wax 8015-86-9 Wako NI:50% JACT 3(3):1-41, 1984.
16 Cetyl alcohol 36653-82-4 Wako NI:100% JACT 7(3):359-413, 1988.
17 Cetyl palmitate 540-10-3 Wako NI:100% JACT 1(2):13-35, 1982.
18 Decyl oleate 3687-46-5 Wako NI:100% JACT 1(2):85-95, 1982.
19 Diazolidinyl urea 78491-02-8 MP ) NI:30% JACT 9(2):229-45, 1990.

Biomedicals
20 | Diethylhexyl adipate 103-23-1 Wako NI:100% JACT 3(3):101-30, 1984.
21 Diisopropyl adipate 6938-94-9 Wako NI: 100% JACT 3(3):101-30, 1984.
22 Ethylhexyl palmitate 29806-73-3 Wako NI:100% JACT 1(2):13-35, 1982.
23 Ethylhexyl stearate 22047-49-0 Wako NI:100% JACT 4(5):107-46, 1985.
24 Glyceryl stearate 11099-07-3 Wako NI:100% JACT 1(4):169-192, 1982.
25 | Hexylene glycol 107-41-5 Wako 1,2A0r 2B:100% NI:25% JACT 4(5):223-48, 1985.
26 Isocetyl stearate 25339-09-7 Wako NI:100% JACT 4(5):107-46, 1985.
27 | Isopropyl myristate 110-27-0 TCI NI:100% JACT 1(4):55-80, 1982.
28 Isopropyl palmitate 142-91-6 Wako NI:100% JACT 1(2):13-35, 1982.
29 Oleyl alcohol 143-28-2 Wako NI:100% JACT 4(5):1-29, 1985.
30 | PEG-2 stearate 106-11-6 Wako NI:100% JACT 2(7):17-60, 1983.
31 PEG-40 stearate 9004-99-4 Wako NI:100% JACT 2(7):17-60, 1983.
32 | Phytantriol 74563-64-7 | Wako 1,2A 0r 2B:100, 23% NI:10, 3% 1JT 26(Suppl. 1):107-117,
2007.

33 Propylene carbonate 108-32-7 Wako NI:100, 17.5, 10.5% JACT 6(1):23-51, 1987.
34 Castor seed oil 8001-79-4 Wako NI:100% JACT 7(6):721-739, 1988.
35 Safflower oil 8001-23-8 Wako NI:100% JACT 4(5):171-97, 1985.
36 Sesame (Sesamum indicum) oil 8008-74-0 Wako NI:100% JACT 12(3):261-77, 1993.
37 Sodium dehydroacetate 4418-26-2 Wako NI:100% JACT 4(3):123-159, 1985.
38 Sodium stearate 822-16-2 Wako NI:100% JACT 1(2):143-77, 1982.
39 Sorbitan oleate 1338-43-8 Wako NI:100% JACT 4(3):65-121, 1985.
40 Sorbitan sesquioleate 8007-43-0 Wako NI:100, 30% JACT 4(3):65-121, 1985.
41 Sorbitan stearate 1338-41-6 Wako NI:30% JACT 4(3):65-121, 1985.
42 | Squalane 111-01-3 Wako NI:100% JACT 1(2):37-56, 1982.
43 Steareth-2 9005-00-9 Wako NI:60% JACT 7(6):881-910, 1988.
44 | Steareth-20 9005-00-9 Wako NI:60% JACT 7(6):881-910, 1988.
45 | Stearyl alcohol 112-92-5 Wako NI: 100% JACT 4(5):1-29, 1985.
46 | Triacetin 102-76-1 Wako NI:100% 1JT 22(S2):1-10, 2003.
47 Triethylene glycol 112-27-6 Wako NI:100% 1T 25(5) :121-138,2006.
48 Zinc stearate 557-05-1 Wako NI:100% JACT 1(2):143-77, 1982.
49 Benzethonium chloride 121-54-0 TCI NI:0.5% JACT 4(5):65-106, 1985.
50 Butoxyethanol 111-76-2 Wako 1,2A 0r 2B:100, 15% NI:5% JACT 15(6):462-526, 1996.
51 | Chloroxylenol 88-04-0 Wako 1, 2A or 2B: 100, 30% JACT 4(5):147-69, 1985.
52 Methoxyisopropyl acetate 108-65-6 Wako 1, 2A or 2B:100% 1T 27(S2), 2008.
53 Phenoxyethanol 122-99-6 Wako 1,2A 0r 2B:100% NI:2.2% JACT 9(2):259-77, 1990.
54 Phenyl methyl pyrazolone 89-25-8 Wako NI:0.66% JACT 11(4):475-88, 1992.
55 Resorcinol 108-46-3 Wako 1,2A or 2B:100% JACT 5(3):167-203, 1986.
56 Sodium hexametaphosphate 10124-56-8 Wako NI:0.2% 1JT 20(S3):75-89, 2001.
57 Sodium lauroyl sarcosinate 137-16-6 Wako NI:5% 1JT 20(S1):1-14, 2001.
58 Sodium naphthalenesulfonate 532-02-5 Wako 1,2A 0r 2B:100% NI:2% 1T 22(Suppl. 2:37-44,)2003.

Supplier means manufacturer of the material used in this study. The in vivo classification of positive
or negative was based on the appearance or not of corneal damage, or an MAS value of 15 as a
cut-off point, where reported MAS values are available. The classification was essentially based on
whether or not corneal damage appeared after the application of 0.1 mL to rabbit eye without
irrigation. However, where there were differences of test conditions, these were considered
individually. For example, a case where corneal damage appeared after the application of 0.05 mL
was judged as positive. In cases without data at 10% concentration, the assessment of positive or
negative at the concentration of 10% was made on the basis of dose-response analysis of each

ingredient.
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Table 63 Prediction of eye irritancy at various concentrations in the LDM-MTT assay

In vitro (Classification by LDM-MTT assay using a viability of 50% as cut-off point)

Positive

Invivo
(Estimated
classification by
GHS)

1, 2A or
2B

NI

2-Bromo-2-nitropropane-1,3-diol (2, 0.5%)
Benzalkonium chloride (0.1, 0.01%)
Benzethonium chloride (0.5%)
Benzophenone-1 (16, 8, 4%)
Benzophenone-2 (16, 8, 4%)
Cetrimonium chloride (0.1%)

Cetyl alcohol (100%)

Cetyl palmitate (100%)
Chlorhexidine digluconate (0.05%)
Chlorophene (1, 0.3%)

Diazolidinyl urea (30%)

Diisopropy! adipate (100%)

Dioctyl sodium sulfosuccinate (2, 0.5%)
PEG-40 stearate (100%)

Phytantriol (10, 3%)

Propylene carbonate (100%)

Sodium dehydroacetate (100%)

Sodium lauroyl sarcosinate (5%)
Sodium naphthalenesulfonate (2%)
Sodium stearate (100%)

Stearalkonium chloride (0.5%)
Steareth-2 (60%)

Steareth-20 (60%)

Triacetin (100%)

33

Negative

Acetyl tributyl citrate (100%)
Buthoxyethanol (5%)

Butylene glycol (100, 10%)
Carnauba wax (50%)

Decyl oleate (100%)

Diethylhexyl adipate (100%)
Ethylhexyl palmitate (100%)
Ethylhexyl stearate (100%)
Glyceryl stearate (100%)
Hexylene glycol (25%)

Isocetyl stearate (100%)

Isopropyl myristate (100%)
Isopropyl palmitate (100%)

Oleyl alcohol (100%)

PEG-2 stearate (100%)

Phenethyl alcohol (0.3%)
Phenoxyethanol (2.2%)

Phenyl methyl pyrazolone (0.66%)
Propylene carbonate (17.5, 10.5%)
Castor seed oil (100%)

Safflower oil (100%)

Sesame oil (100%)

Sodium hexametaphosphate (0.2%)
Sorbitan oleate (100%)

Sorbitan sesquioleate (100, 30%)
Sorbitan stearate (30%)

Squalane (100%)

Stearyl alcohol (100%)
Triethylene glycol (100%)

Zinc stearate (100%)

33

LDM-MTT assay was performed at the concentration at which a reported in vivo result was
previously obtained. The concentrations of substance are shown in parenthesis, as substances are

classified as true positive, true negative, false positive or false negative.
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Table 64 Seventy-three substances

Nos of Negative Total
4 4
11 19
9 10
20 20
6 7
12 13
62 73

Fig. 11 The relationship between LDM-MTT assay and Draize eye test results for cosmetic

ingredients
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The classification in the Draize eye test was based on MAS 15 as the cut-off point. That in the
LDM-MTT assay was based on a viability of 50% as the cut-off point. The number of substances
classified as true positive, true negative, false positive and false negative is shown in each area in the

figure.
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Table 65 Sixz substances

_64_

1 1-Decanol 112-30-1 NI
2 2,4-Dichloro-5-sulfamoylbenzoic acid 2736-23-4 NI
3 2-Aminophenol 95-55-6 NI
4 2-Mercaptopyrimidine 1450-85-7 NI
5 2-methylpentane 107-83-5 NI
6 3,3-Dimethylpentane 562-49-2 NI
7 3-Methoxy-1,2-propanediol 623-39-2 NI
8 3-methylhexane 589-34-4 NI
9 Aluminum Hydroxide 21645-51-2 NI
10 Diisobutyl Ketone 108-83-8 NI
11 Ethyl acetate 141-78-6 NI
12 Ethyl trimethyl acetate 3938-95-2 NI
13 Ethylenediaminetetraacetic acid dipotassium salt dehydrate 25102-12-9 NI
14 Gluconolactone 90-80-2 NI
15 Glycerol 56-81-5 NI
16 Iminodibenzyl 494-19-9 NI
17 Iso-octyl acrylate 29590-42-9 NI
18 Methyl amyl ketone 110-43-0 NI
19 Methyl cyclopentane 96-37-7 NI
20 Methyl isobutyl ketone 108-10-1 NI
21 n,n-Dimethylguanidine sulfate 598-65-2 NI
22 n-Butyl acetate 123-86-4 NI
23 Phenothiazine 92-84-2 NI
24 Polyethylene glycol 400 25322-68-3 NI
25 Potassium tetrafluoroborate 14075-53-7 NI
26 Toluene 108-88-3 NI
27 | Tween 20 9005-64-5 NI
28 | Xylene 1330-20-7 NI
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Table 66 Prediction of eye irritancy at various concentrations in the LDM-MTT assay

In vitro (Classification by LDM-MTT assay using a viability of 50% as cut-off point)

In vivo
(Estimated
classification by
GHS)

1, 2A or
2B

NI

Positive Negative
1-Decanol 2-Mercaptopyrimidine
2,4-Dichloro-5-sulfamoylbenzoic acid 2-methylpentane
2-Aminophenol 3-Methoxy-1,2-propanediol
3,3-Dimethylpentane 3-methylhexane
Diisobutyl Ketone Aluminum Hydroxide
Ethyl acetate Glycerol
Ethyl trimethyl acetate Phenothiazine

Ethylenediaminetetraacetic acid
dipotassium salt dihydrate

Gluconolactone

Iminodibenzyl

Iso-octyl acrylate

Methyl amyl ketone

Methyl cyclopentane

Methyl isobutyl ketone

n,n-Dimethylguanidine sulfate

n-Butyl acetate

Polyethylene glycol 400

Potassium tetrafluoroborate

Toluene

Tween 20

Xylene

21 7

426
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Table 67 Prediction of eye irritancy at various concentrations in the LDM-MTT assay

In vitro (Classification by LDM-MTT assay using a viability of 50% as cut-off point)

In vivo
(Estimated
classification by
GHS)

Positive

Polyoxyethylene sorbitan monooleate (20E.0.) (100, 10%)
Sodium salicylate (10%)

Triethanolamine (100, 10%)

Polyoxyethylene sorbitan monolaurate (20 E.0.) (10%)
Polyethyleneglycol monolaurate (10 E.O.) (10%)

Sodium polyoxyethylene laurylether sulfate (2 E.0.) (27% solution) (10%)

Sodium N-laury! sarcosinate (30% solution) (10%)
Sucrose fatty scid ester  (10%)
Methyl p-hydroxybenzoate (100%)
Acid red 92 (1%)
C idinium chloride (0.1%)
2-Bromo-2-nitropropane-1,3-diol (2, 0.5%)
Benzalkonium chioride (0.1, 0.01%)
Benzethonium chloride (0.5%)
Benzophenone-1 (16, 8, 4%)
Benzophenone-2 (16, 8, 4%)
Cetrimonium chloride (0.1%)
Cetyl alcohol (100%)
Cetyl palmitate (100%)
Chlorhexidine digluconate (0.05%)
Chlorophene (1,0.3%)
Diazolidinyl urea (30%)
Diisopropyl adipate (100%)
Dioctyl sodium sulfosuccinate (2, 0.5%)
PEG-40 stearate (100%)
Phytantriol (10, 3%)
Propylene carbonate (100%)
Sodium dehydroacetate (100%)
Sodium lauroyl sarcosinate (5%)
Sodium naphthalenesulfonate (2%)
Sodium stearate (100%)
Stearalkonium chloride (0.5%)
Steareth-2 (60%)
Steareth-20 (60%)
Triacetin (100%) 33
Cosmetic ingredients 25
1-Decanol (100%)
2,4-Dichloro-5-sulfamoylbenzoic acid (100%)
2-Aminophenol (100%)
3,3-Dimethylpentane (100%)
Diisobutyl Ketone (100%)
Ethyl acetate (100%)
Ethyl trimethyl acetate (100%)
Ethylenediaminetetraacetic acid

dipotassium salt dihydrate (100%)
Gluconolactone (100%)
Iminodibenzyl (100%)
Iso-octyl acrylate (100%)
Methyl amyl ketone (100%)
Methyl eyclopentane (100%)
Methyl isobutyl ketone (100%)
n.n-Dimethylguanidine sulfate (100%)
n-Butyl acetate (100%)
Polyethylene glycol 400 (100%)
Potassium tetrafluoroborate (100%)
Toluene (100%)
Tween 20 (100%)
Xylene (100%) 21

%2

Negative
Ethanol (10%)
2-Ethylhexyl p-di b (100, 10%)
Glycerin (100, 10%)

Polyethylene glycol 400 (10%)
Polyoxyethylene hydrogenated caster oil (60 E.O.) (10%)
Isopropyl myristate (100, 10%)
Isotonic sodium chloride solution (100%)
Silicic anhydride (100%)

Benzyl alcohol (1%) 12
Acetyl tributyl citrate (100%)
Buthoxyethanol (5%)

Butylene glycol (100, 10%)
Carnauba wax (50%)

Decyl oleate (100%)

Diethylhexyl adipate (100%)
Ethylhexyl palmitate (100%)
Ethylhexyl stearate (100%)
Glyceryl stearate (100%)

Hexylene glycol (25%)

Isocetyl stearate (100%)

Isopropyl myristate (100%)
Isopropyl palmitate (100%)

Oleyl alcohol (100%)

PEG-2 stearate (100%)

Phenethyl alcohol (0.3%)
Phenoxyethanol (2.2%)

Phenyl methyl pyrazolone (0.66%)
Propylene carbonate (17.5, 10.5%)
Castor seed oil (100%)

Safflower oil (100%)

Sesame oil (100%)

Sodium hexametaphosphate (0.2%)
Sorbitan oleate (100%)

Sorbitan sesquioleate (100, 30%)
Sorbitan stearate (30%)

Squalane (100%)

Stearyl alcohol (100%)

Triethylene glycol (100%)

Zin stearate (100%) 3
Cosmetic i i B

2-Mercaptopyrimidine
2-methylpentane
3-Methoxy-1,2-propanediol
3-methylhexane

Aluminum Hydroxide
Glycerol

89

Wy

-two of 92 false positives were samples

applied without dilution. Though these could not be

negligible in the viewpoint of labelling of chemicals,
the influence is relatively small for the evaluation of
the cosmetic ingredients, that are virtually used
with dilution.
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Fig. 12 Schematic illustration of the tier evaluation using SIRC-CVS assay and LDM-MTT assay for

the identification of non irritating ingredients.

Evaluate available data, structure-activity

No further testing .

LDM-MTT assay.

Perform SIRC-CVS

» Conclusion

relationship and physicochemical properties needed (sufficient
information)
If the substance can not be Good solubility in culture medium, and the
examined by SIRC-CVS concentration formulated in the product is less
assay, perform the next than or equal to 10%.

The substance can be formulated
in the product at 10% when ICsy is

A 4

assay

Perform LDM-MTT assay

v

higher than or equal to that of
Tween 20 (negative reference
standard).

If the substance at the formulated
concentration is evaluated as irritant in
v SIRC-CVS assay, perform next assay

50% or more in LDM-MTT assay.

The substance can be formulated in products if it meets criterion 1 or 2.
(1) Substance can be formulated in products at a concentration giving viability of

(2) Substance can be formulated in products at the concentration of 10% when the
ICsq is higher than or equal to that of triethanolamine (negative reference) in

If substance at formulated

concentration is

evaluated as irritant, perform next evaluation.

of appropriate standards.

Decide acceptable concentration in products from comparison of 1Csy with those

The figure is the same as that reported by Hagino et al (2008).
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Fig. 13 Verification of the tier evaluation method using monolayer cell culture and three-dimensional
dermal model for the identification of non irritating ingredients.

Thirty-four subatanoes

'1|'
Classify pH = 2 ar pH = 11.5

a8 irritanta (positive)

pogitive

negative

Y
Clasaify non-irritants

Pumaitive by pH criterion.

pH MAS Classification
Glyoolic acid 1.76 250 True pogitive
Lactic acid 1.84 a7 True positive
Caleium thioglyoolate 1157 4.0 Falae positive
Diisopropanolamine 11.88 230 True positive
i 1258 233 True positive

(megative) by eytetoxicity
Lesting

[positive

Y
Clasaily non-irritanta
(negative) and irritants

Theae aubstances were ¢lasaified as negative, based on STRC-CVE, with
palyayethylene aorbitan monolaurate (20 EO; Tween 20) vaed as a
reference substance fir ron-irritancy.

SIRC
ICHD (pgiml) MAS Classification
Pualyethylene glycal 400 < BR300 [i] True negative
Glyoerin 11600 i} True negative
Ethanol =< 10000 i} True negative
Palyoxyethylens hydrogenated
cagtar oil (60 E0) 3110 [i] True negative
Triethanolamine 2000 i} True negative
Pualyoxyethylene sorbitan
mnraleate (20 EO) o638 i} True negative
Bodinm aalicylate an2 [i] True negative
Taopropy] myristate = Q%30 0.7  True negative
Palyoxyethylene sorbitan
(20 EQ) T&T 0.7 True negative
Benzyl aloohol 11840 23 Falae negative
Butanol = BRAD 34.0  Falae negative

[positive) in the three.

negative
dimensional dermal model

Theae aubstances were ¢lasaified a8 negative, based on the LDM MTT
asaay. Triethanolamine (ICH0 =6 6%) was used as a reference substance for

EIRC LDM
itive ICH) pgiml) TCHW(%) MAS Classification

2.Ethylhexyl

pdimethylaminoberzoate a8 100 0 True negative
These subatances cannot be clasaified as non-irritanta,

SIRC LM
ICH) fpgiml) ICHO (%) MAS Classification

Polyethylensglycol monolanrate (10 EO) 348 0061 33 Falae positive
Sodium polymyethylene laurylether sulphate (2 EO) (27 % solution) TAT 056 10.0 True poaitive
Sodium N-lauryl sarvoosinate (30% solution) 438 026 10.3 True poaitive
Buwerose fatty acid eater 286 o2 11.0 True poaitive
Bodium lauryl aulphate 168 0017 15.0 True poaitive
Acid Red 82 a7 00074 2650 True paaitive
Sodium hydrogenated tallow L-glutamate 140 003s 267 True poaitive
Chlorhexidine gluomate (2% solution) 676 o4 283 True poaitive
Potaagium lanrate 120 017 38.0 True poaitive
Folyoxyethylene octyiphenylether (10 EO) 384 41 41.3 True poaitive
D 2-ethylhexyl) aodium aulphosuocing te 181 uooTs B0 True poaitive
Apetio acd T21 041 BR.0 True poaitive
Cetyhrimethylammoninm bromide 250 on1T  TET True poaitive
Benzalkonium chloride 14 oo1e TR0 True poaitive
Stearylirimethylammoniuem chloride 1.58 o017 813 True poaitive
Cetylpyridinium chloride 167 o01e 847 True poaitive
Domiphen hromide 121 o0Ez D63 True poaitive

The figure is the same as that reported by Hagino et al (2008). The data were taken from Ohno et al.
(1999), Tani et al. (1999) and Ohuchi et al. (1999). Non irritants (= negative) was defined here as
those having MAS of 5 or less in the Draize eye test. Eye irritancy (=MAS) of 10% solutions of the
substances was predicted based on the ICs in the two models after classification according to pH.
The figure was the same as that reported by Hagino et al (2008).
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Table 68 Predicted irritancy according to in vitro tier system consisting of SIRC-CVS assay and
LDM-MTT assay
(Concentration: 10%, Negative reference: Tween 20 in the SIRC-CVS assay and
Triethanolamine in the LDM-MTT assay)

In vitro ( Classification by SIRC-CVS assay using Tween 20 as a reference
substance for non-irritancy)

Positive Negative
Benzyl alcohol*
Glycolic acid*

Butanol*

Invivo 1, 2Aor
(Classification 2B
by GHS)

3

Polyethyleneglycol monolaurate (10 Ethanol*

E.O.) Glycerin*

Sodium polyoxyethylene laurylether Polyethylene glycol 400*

sulfate (2 E.O.) (27% solution) Polyoxyethylene hydrogenated caster oil (60
Sodium N-lauryl sarcosinate (30% E.O.)*

solution) Polyoxyethylene  sorbitan  monooleate
Sucrose fatty acid ester (20E.0.)*

Diisopropanolamine Sodium salicylate™®

Triethanolamine*

Isopropyl myristate*

Polyoxyethylene sorbitan monolaurate (20
E.O.)=Tween 20*

Lactic acid*

2-Ethylhexyl p-dimethylamino benzonate
Calcium thioglycolate

5 12

*: It was classified as negative by the SIRC-CVS assay.

NI
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Table 69 Predicted irritancy according to in vitro tier system consisting of SIRC-CVS assay and

LDM-MTT assay
(Concentration: 10%, Negative reference: Tween 20 in the SIRC-CVS assay and
Triethanolamine in the LDM-MTT assay)
-GHS classification by considering pH-

In vitro ( Classification by SIRC-CVS assay using Tween 20 as a reference
substance for non-irritancy)

Positive

Invivo
(Classification
by GHS)

la
2B

NI

2Aor

Polyethyleneglycol — monolaurate
E.O.)

sulfate (2 E.O.) (27% solution)
Sodium  N-lauryl sarcosinate
solution)

Sucrose fatty acid ester

4

(10

Sodium  polyoxyethylene laurylether

(30%

Negative

Lactic acid*
Benzyl alcohol*
Glycolic acid*
Butanol*

4

Ethanol*

Glycerin*

Polyethylene glycol 400*

Polyoxyethylene hydrogenated caster oil (60
E.O.)*

Polyoxyethylene  sorbitan  monooleate
(20E.O.)*

Sodium salicylate*

Triethanolamine*

Isopropyl myristate*

Polyoxyethylene sorbitan monolaurate (20
E.O.) =Tween 20*

2-Ethylhexyl p-dimethylamino benzonate

10

*: It was classified as negative by the SIRC-CVS assay.
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Table 70 Predicted irritancy in LDM-MTT assay of 19 substances positive in SIRC-CVS assay and
11 with poor solubility in culture medium.

(Concentration:

Triethanolamine in the LDM-MTT assay)

10%, Negative reference: Tween 20 in the SIRC-CVS assay and

In vitro (Classification by LDM-MTT assay using triethanolamine as a reference substance
for non-irritancy)

Positive Negative

In vivo
(Classification
by Draize eye
test at 10%
concn)

Corneal
damage or
MAS over 15

was classified
as positive.

Positive

1,2A0r2B
in GHS

Negative

NI in
GHS

0

Benzophenone-1 Acetyl tributyl citrate Oleyl alcohol
Benzophenone-2 Carnauba wax PEG-2 stearate
Diazolidinyl urea Cetyl alcohol Castor seed oil
PEG-40 stearate Cetyl palmitate Sorbitan stearate
Phytantriol Decyl oleate Steareth-2
Sodium stearate Ethylhexyl stearate Stearyl alcohol
Steareth-20 Glyceryl stearate Zinc stearate

7 14

*: It was classified as negative by the SIRC-CVS assay.
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Table 71 Predicted irritancy according to in vitro tier system consisting of SIRC-CVS assay and

LDM-MTT assay

(Concentration: 10%, Negative reference: Tween 20 in the SIRC-CVS assay and
Triethanolamine in the LDM-MTT assay)

In vitro (Classification by LDM-MTT assay using triethanolamine as a reference substance

for non-irritancy)

In vivo
(Classification
by Draize eye
test at 10%
concn)

Corneal
damage or
MAS over 15

was classified
as positive.

Positive

1,2A0r2B
in GHS

Negative

NI in
GHS

Positive

Benzophenone-1
Benzophenone-2
Diazolidinyl urea
PEG-40 stearate
Phytantriol
Sodium stearate
Steareth-20

7

Phenethyl alcohol*

1

Butylene glycol*
Diethylhexyl adipate*
Diisopropyl adipate™
Ethylhexyl palmitate*
Hexylene glycol*
Isocetyl stearate®
Isopropyl myristate™®
Isopropyl palmitate*
Propylene carbonate*
Saftlower oil*
Sesame oil*

Sodium dehydroacetate*

Sorbitan oleate*
Sorbitan sesquioleate™®
Squalane*

Triacetin*

Triethylene glycol*

31

Acetyl tributyl citrate
Carnauba wax
Cetyl alcohol
Cetyl palmitate
Decyl oleate
Ethylhexyl stearate
Glyceryl stearate
Oleyl alcohol
PEG-2 stearate
Castor seed oil
Sorbitan stearate
Steareth-2

Stearyl alcohol
Zinc stearate

*: It was classified as negative by the SIRC-CVS assay.
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Table 72 Predicted irritancy according to in vitro tier system consisting of SIRC-CVS assay and

LDM-MTT assay

(Concentration: 10%, Negative reference: Tween 20 in the SIRC-CVS assay and
Triethanolamine in the LDM-MTT assay)
-GHS classification by considering pH-

In vitro ( Classification by SIRC-CVS assay using Tween 20 as a reference
substance for non-irritancy)

In vivo 1, 2Aor
(Classification 2B
by GHS)

NI

Positive

Polyethyleneglycol
E.O.)

Sodium  polyoxyethylene
sulfate (2 E.O.) (27% solution)
Sodium  N-lauryl sarcosinate
solution)

Sucrose fatty acid ester
Benzophenone-1
Benzophenone-2

Diazolidinyl urea

PEG-40 stearate

Phytantriol

Sodium stearate

Steareth-20

monolaurate (10
laurylether

(30%

11

Negative

Lactic acid*
Benzyl alcohol*
Glycolic acid*
Butanol*
Phenethyl alcohol*

5

Ethanol*

Glycerin*

Polyethylene glycol 400*

Polyoxyethylene hydrogenated caster oil (60 E.O.)*
Polyoxyethylene sorbitan monooleate (20E.O.)*
Sodium salicylate*

Triethanolamine*

Isopropyl myristate*

Polyoxyethylene sorbitan monolaurate (20 E.O.) =Tween
20*

2-Ethylhexyl p-dimethylamino benzonate

Butylene glycol*

Diethylhexyl adipate*

Diisopropyl adipate*

Ethylhexyl palmitate*

Hexylene glycol*

Isocetyl stearate*

Isopropyl palmitate*
Propylene carbonate*
Safflower oil*
Sesame oil*

Sodium dehydroacetate*
Sorbitan oleate*
Sorbitan sesquioleate*
Squalane*

Triacetin®
Triethylene glycol*
Acetyl tributyl citrate
Carnauba wax

Cetyl alcohol

Cetyl palmitate
Decyl oleate
Ethylhexyl stearate
Glyceryl stearate
Oleyl alcohol

PEG-2 stearate
Castor seed oil
Sorbitan stearate
Steareth-2

Stearyl alcohol

Zinc stearate

40

*: It was classified as negative by the SIRC-CVS assay.
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Table 73 Abbriviations

CvV Coefficient of variation

CVS Crystal violet staining

EC50 >>]C50 (EC50 is the same as IC50 here)

GHS Globally harmonized system of classification and labelling of chemicals
IC50 Concentration that inhibits the viability of the cell to 50% of control
LDM Living dermal model

MAS Maximal average score

MTT 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium Bromide
NRU Neutral red uptake

SD Standard deviation

SIRC Statens Seruminstitut Rubbit Cornea

SOP Standard operating procedure
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Appendix 15

Reexamination of predictive capacity and applicability domain by using appropriate

in vivo data

Evaluation of Draize eye test reference data was done by Barroso et al after the
completion of this validation test. We examined predictive capacity and applicability
domain except for chemical evaluated as "Should not be used" in single in vivo data.
Table 1 shows one chemical excluded from analysis due to precipitation in in vitro test,
one chemical excluded due to overlap and chemicals excluded due to inappropriate in
vivo data. Twenty two chemicals were excluded from 120 chemicals and 98 chemicals
were used for the analysis of predictive capacity.

Table 2 shows the predictive capacity of the SIRC-CVS: TEA test using in vitro and in
vivo data of 98 chemicals. The SIRC-CVS: TEA test method demonstrated an accuracy
of 50% (49/98), a sensitivity of 55% (27/49), and a specificity of 47% (22/47). There was
little difference in predictive capacity before and after exclusion of chemicals with
inappropriate in vivo data.

Further analysis was conducted to reduce false negatives by delimiting the applicability
domain to certain chemical classes and properties of interest. Table 3 shows one
chemical excluded from analysis due to precipitation in in vitro test, one chemical
excluded due to overlap, chemicals excluded due to inappropriate in vivo data and
chemicals excluded due to purity of less than 80%. Thirty three chemicals were excluded
from 120 chemicals and 87 chemicals were used for analysis. Alcohols (The number of
hydroxyl group<2), esters, ethers, ketones, heterocyclic compounds, and carboxylic acid
(containing salt) with a molecular weight of less than 180 as exclusion condition were
used for the selection of the applicability domain in consideration of decreasing false
negative, as shown in Table 4. Forty one out of 87 chemicals were excluded, and 46
chemicals were used for the analysis of predictive capacity. Table 5 shows the predictive
capacity of the SIRC-CVS: TEA test using in vitro data and in vivo data of 46 chemicals.
The SIRC-CVS:TEA test method demonstrated an accuracy of 57% (26/46), a sensitivity
of 88% (14/16), and a specificity of 40% (12/30). False negative rate was improved to
12.5% (2/16). They suggest that the predictive capacity of the SIRC-CVS:TEA test can
be improved by delimiting the applicability domain. Toluene was one of the two false
negatives and was > Category 2B per TSCA in vivo data, but was classified no category,
meaning “negative” per ECETOC in vivo data. Because 3,3-dithiodipropionic acid is a
strong acid, it is evaluated as positive by prior information.

It was concluded that the SIRC-CVS:TEA test was useful alternative to the Draize eye

test for distinguishing test chemicals that are ocular non irritants.
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Table 1 Twenty two test chemicals excluded from the analysis of the predictive capacity

I%Zde Chemical Name Reason for exclusion from analysis
P2-002 | 2,5-Dimethylhexaediol Inappropriate in vivo data
P2-016 | 1-Naphthaleneacetic acid Inappropriate in vivo data
P3-026 | Methylthioglycolate Inappropriate in vivo data

P3-032 | Disodium 4,4'-bis(2-sulfonatostyryl)biphenyl Inappropriate in vivo data
P3-039 | 1,2,4-Triazole,sodium salt Inappropriate in vivo data

P3-041 | Benzenamine,4,4'-(4-aimino-3-methylphenyl) Inappropriate in vivo data

(4-imino-3-methyl-2,5-cyclohexadien-1-ylidene)
methyl-2-methy HCL

P3-047 | 2-Benzyloxyethanol Inappropriate in vivo data

P3-051 | Myristyl alcohol Inappropriate in vivo data
P3-052 | Hexyl cinnamic aldehyde Inappropriate in vivo data
P3-054 | Monoethanolamine Inappropriate in vivo data
P3-058 | Methoxyethyl acrylate Inappropriate in vivo data

P3-065 | 2-Methylbutyric acid Inappropriate in vivo data

P3-066 | Calcium thioglycolate trihydrate Inappropriate in vivo data (and in

vitro data excluded by precipitation)

P3-067 | Citric acid Inappropriate in vivo data

P3-068 | Potassium sorbate Inappropriate in vivo data

P3-071 | n-Lauroylsarcosine sodium salt Inappropriate in vivo data

P3-072 | Sodium lauryl sulfate Inappropriate in vivo data

P3-090 | Cetylpyridinium bromide Inappropriate in vivo data

P3-093 | Sodium hydroxide Inappropriate in vivo data

P3-094 | Glycolic acid Inappropriate in vivo data

P3-095 | 3,3-Dithiodipropionic acid Overlap (P3-095 was the same as

P3-023)
P3-096 | Sucrose fatty acid ester Inappropriate in vivo data




Table 2 Predictive capacity of STIRC-CVS:TEA test

N=98 | + (SIRC-CVS) — (SIRC-CVS)
T
o | 277 24
vivo)
P2-004 Ammonium nitrate P2-003
chs | 2o Sodium oxalate 1-(2-Propoxy-1-methylethox
P2-015 Isobutyraldehyde )-9-
1,2B . o . y)-2-propanol
’ P2-018 Ethyl 2,6-dichloro-5-fluoro-beta-oxo-3-pyridinepropionate
2A : P2-009 Propylene glycol propyl ether
P2-019 Camphene
P3-016 3-Chloropropionitrile P2-020 Cyclopentanol
P3-019 Diethyl toluamide P3-017  2-Methyl-1-pentanol
P3-021 Sodium chloroacetate P3-018 Ethyl-2-methylacetoacetate
P3-022 2,4,11,13-Tetraazatetra (Chlorohexidine glucocinate) P3-020 4-Nitrobenzoic acid
P3-024 2-Amino-3-hydroxy pyridine ) P3-023 3,3-Dithiodipropionic acid
P3-027 3-(2-Aminoethylamino)propylltrimethoxysilane P3-025 Sodium benzoate
P3-028 Tetraethylene glycol
i . P3-033 Gamma-Butyrolactone
P3-029 Dodecanoic acid
P3-030 1,2-Benzisothiazol-3(2H)-one P3-044 Isopropyl acetoacetate
P3-031 2-Hydroxy-1,4-naphthoquinone P3-048 Butanol
P3-040 P3-050 Isopropyl alcohol
4,4'-(4,5,6,7-Tetrabromo-1,1-dioxido-3H-2,1-benzoxathiole-3 | P3-059 Methyl acetate
Pa04s ,3-diyDbis[2,6-dibromophenol] P3-060  Methyl cyanoacetate
i ) ) P3-062 Pyridine
;{’)RAR) “4-Acetoxy 3 [(R)-(tert-butyldimethylsilyloxy)ethyl] P3-069 Sodium salicylate
azetidinone
P3-046 1-Octanol P3-078 Cyclohexanol
P3-049 Isobutyl alcohol P3-079 Ethanol
P3-053 n-Butanal P3-080 n-Hexanol
P3-055 m-Phenylenediamine P3-083 Toluene
Egggé {)n'lidamlled' hyl i hlorid P3-084 Acetone
- 1stearyldimethylammonium chloride Ps- Methvl ethvl k
P3-073 Triton X-100 (5%) 3087 (;];: g et y) etone
P3-075 Promethazine hydrochloride e
P3-076  2-Ethyl-1-hexanol P3-099  Benzyl alcohol
P3-091 Triton X-100 P3-100 Lactic acid
v, | 25 22
vivo)
P2-001 Piperonylbutoxide P2-005 Potassium tetrafluoroborate
P2-006 3,4,4'-Trichlorocarbanilide P2-008 . .
GHS P2-007 1-Bromohexane 4,4'-Methylenebis(2,6-di-tert-butylphe
NC . . nol)
P2-010 Ethyl thioglycolate P2-012 2-Phospho-L-ascorbic acid trisodium salt
P2-013 1-Bromo-4-chlorobutane P3-002 Iso-octylthioglycolate
P2-014 Sodium hydrogensulfite P3-005 2-(2-Ethoxyethoxy)ethanol
P2-017 Propyl 4-hydroxybenzoate P3-009 2-Ethylhexylthioglycolate
P3-001 2-Ethoxyethyl methacrylate P3-010 n,n-Dimethylguanidine sulfate )
P3-003 Dipropyl disulfide P3-012 Polyethylene hydrogenated caster oil
(40E.0.)
P3-004 1-Bromo-octane P3-013
P3-006 Dioctyl ether 2,2'-Methylene-bis-(6-(2Hbenzotriazol-
P3-007 3-Phenoxybenzyl alcohol 2-yl) -4-
P3-008 Glycidyl methacrylate (1,1,3,3-tetramethylbutyl)phenol)
P3-011 6-Hydroxy-2,4,5-triaminopyrimidine Sulfate P3-014 Cellulose ) )
P3-015 3,4-Dimethoxy benzaldehyde 2'(2)'hydr0xy*3'(tnmethylammomo)prop
N _ oxy) ethyl ether chloride
P3»035 4 (Methy_lmercapto)benzaldehyde P3-034 1-Methylpropy] benzene
P3-036 1,9-Decaine P3-037 2,4-Dimethyl-3-pentanol
P3-042 1-(9H-Carbozol-4-yloxy)-3-[[2-(2-methoxy phenoxy)ethyl] P3-038 1-Ethyl-3-methylimidazolium
amino]-2-propanol ethylsulfate
P3-043 3-Methyl-1,5-di(2,4-xyly])-1,3,5-Triazapenta-1,4-dien P3-056 Ethyl acetate
P3-074 2-Ethylhexyl p-dimethyl-amino benzoate P3-057 Isopropyl myristate
P3-081 3,3-Dimethylpentane 53-063 Isopropyl bromide
: 3-064 Cyclohexanone
P3-082 Methyl cyclopentane P3-077 3-Methoxy-1.2-propanediol
P3-092 Tween20 P3-085 Gluconolactone
P3-097 Methyl para-Hydroxybenzoate P3-086 Methyl amyl ketone (2-heptanol)
P3-098 Silic acid P3-088 Methyl isobutyl ketone(4-methyl
2-pentanol)
P3-089 Glycerol
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Table 3 Thirty three test chemicals excluded from the analysis of the predictive capacity

and the applicability domain

Code Chemical Name Reason for exclusion from analysis
P2-002 2,5-Dimethylhexaediol Inappropriate in vivo data
P2-014 Sodium hydrogensulfite Purity<80%
P2-016 1-Naphthaleneacetic acid Inappropriate in vivo data
P3-012 Polyethylene hydrogenated caster oil (40E.O.) Purity<80%
P3-014 Cellulose 2-(2-hydroxy-3-(trimethylammonio)propoxy) Purity<80%
ethyl ether chloride
P3-022 2,4,11,13-Tetraazatetra (Chlorohexidine glucocinate) Purity<80%
P3-026 Methylthioglycolate Inappropriate in vivo data
P3-028 Tetraethylene glycol Purity<80%
P3-032 Disodium 4,4'-bis(2-sulfonatostyryl)biphenyl Inappropriate in vivo data
P3-039 1,2,4-Triazole,sodium salt Inappropriate in vivo data
P3-041 Benzenamine,4,4'-(4-aimino-3-methylphenyl)(4-imino- Inappropriate in vivo data
3-methyl-2,5-cyclohexadien-1-ylidene)methyl-2-methy
HCL
P3-047 2-Benzyloxyethanol Inappropriate in vivo data
P3-051 Myristyl alcohol Inappropriate in vivo data
P3-052 Hexyl cinnamic aldehyde Inappropriate in vivo data
P3-054 Monoethanolamine Inappropriate in vivo data
P3-058 Methoxyethyl acrylate Inappropriate in vivo data
P3-063 Isopropyl bromide Inappropriate in vivo data
P3-065 2-Methylbutyric acid Inappropriate in vivo data
P3-066 Calcium thioglycolate trihydrate Inappropriate in vivo data (and in
vitro data excluded by
precipitation)
P3-067 Citric acid Inappropriate in vivo data
P3-068 Potassium sorbate Inappropriate in vivo data
P3-070 Distearyldimethylammonium chloride Inappropriate in vivo data
P3-071 n-Lauroylsarcosine sodium salt Inappropriate in vivo data
P3-072 Sodium lauryl sulfate Inappropriate in vivo data
P3-073 Triton X-100 (5%) Purity<80%
P3-090 Cetylpyridinium bromide Inappropriate in vivo data
P3-091 Triton X-100 Inappropriate in vivo data
P3-092 Tween20 Purity<80%
P3-093 Sodium hydroxide Inappropriate in vivo data
P3-094 Glycolic acid Inappropriate in vivo data
P3-095 3,3-Dithiodipropionic acid Overlap (P3-095 was the same as
P3-023)
P3-096 Sucrose fatty acid ester Inappropriate in vivo data ,
Purity<80%
P3-098 Silic acid Purity<80%




Table 4 Eighty seven test chemicals classified on the basis of applicability domain

Code Chemical Name Within(1)or outside(0)
applicability domain
P2-001 | Piperonylbutoxide 1
P2-004 | Ammonium nitrate 1
P2-005 | Potassium tetrafluoroborate 1
P2-006 | 3,4,4'-Trichlorocarbanilide 1
P2-007 | 1-Bromohexane 1
P2-008 | 4,4'-Methylenebis(2,6-di-tert-butylphenol) 1
P2-012 | 2-Phospho-L-ascorbic acid trisodium salt 1
P2-013 | 1-Bromo-4-chlorobutane 1
P2-015 | Isobutyraldehyde 1
P2-017 | Propyl 4-hydroxybenzoate 1
P2-018 | Ethyl 1
2,6-dichloro-5-fluoro-beta-oxo-3-pyridinepropionate
P2-019 | Camphene 1
P3-002 | Iso-octylthioglycolate 1
P3-003 | Dipropyl disulfide 1
P3-004 1-Bromo-octane 1
P3-006 | Dioctyl ether 1
P3-007 | 3-Phenoxybenzyl alcohol 1
P3-009 | 2-Ethylhexylthioglycolate 1
P3-010 | n,n-Dimethylguanidine sulfate 1
P3-011 | 6-Hydroxy-2,4,5-triaminopyrimidine Sulfate 1
P3-013 | 2,2'-Methylene-bis-(6-(2Hbenzotriazol-2-yl) 1
-4- (1,1,3,3-tetramethylbutyl)phenol)
P3-015 | 3,4-Dimethoxy benzaldehyde 1
P3-016 | 3-Chloropropionitrile 1
P3-019 | Diethyl toluamide 1
P3-023 | 3,3-Dithiodipropionic acid 1
P3-027 | 3-(2-Aminoethylamino)propylltrimethoxysilane 1
P3-029 | Dodecanoic acid 1
P3-031 | 2-Hydroxy-1,4-naphthoquinone 1
P3-034 | 1-Methylpropyl benzene 1
P3-035 | 4-(Methylmercapto)benzaldehyde 1
P3-036 1,9-Decaine 1
P3-038 | 1-Ethyl-3-methylimidazolium ethylsulfate 1
P3-040 | 4,4'-(4,5,6,7-Tetrabromo-1,1-dioxido-3H-2,1 1
-benzoxathiole-3,3-diyDbis[2,6-dibromophenol]
P3-042 | 1-(9H-Carbozol-4-yloxy)-3 1
-[[2-(2-methoxy phenoxy)ethyl] amino]-2-propanol
P3-043 | 3-Methyl-1,5-di(2,4-xyly])-1,3,5-Triazapenta-1,4-dien 1
P3-045 | (3R,4R)-4-Acetoxy-3-[(R) 1
-(tert-butyldimethylsilyloxy)ethyl]-2-azetidinone
P3-053 | n-Butanal 1
P3-055 | m-Phenylenediamine 1
P3-057 | Isopropyl myristate 1
P3-074 | 2-Ethylhexyl p-dimethyl-amino benzoate 1
P3-075 | Promethazine hydrochloride 1
P3-081 | 3,3-Dimethylpentane 1
P3-082 | Methyl cyclopentane 1
P3-083 | Toluene 1
P3-085 | Gluconolactone 1
P3-089 | Glycerol 1
P2-003 | 1-(2-Propoxy-1-methylethoxy)-2-propanol 0
P2-009 | Propylene glycol propyl ether 0
P2-010 | Ethyl thioglycolate 0
P2-011 | Sodium oxalate 0
P2-020 | Cyclopentanol 0
P3-001 | 2-Ethoxyethyl methacrylate 0
P3-005 | 2-(2-Ethoxyethoxy)ethanol 0
P3-008 | Glycidyl methacrylate 0
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P3-017 | 2-Methyl-1-pentanol

P3-018 | Ethyl-2-methylacetoacetate

P3-020 | 4-Nitrobenzoic acid

P3-021 Sodium chloroacetate

P3-024 | 2-Amino-3-hydroxy pyridine

P3-025 | Sodium benzoate

P3-030 1,2-Benzisothiazol-3(2H)-one

P3-033 | Gamma-Butyrolactone

P3-037 | 2,4-Dimethyl-3-pentanol

P3-044 | Isopropyl acetoacetate

P3-046 | 1-Octanol

P3-048 | Butanol

P3-049 | Isobutyl alcohol

P3-050 | Isopropyl alcohol

P3-056 | Ethyl acetate

P3-059 | Methyl acetate

P3-060 | Methyl cyanoacetate

P3-061 | Imidazole

P3-062 | Pyridine

P3-064 | Cyclohexanone

P3-069 | Sodium salicylate

P3-076 | 2-Ethyl-1-hexanol

P3-077 | 3-Methoxy-1.2-propanediol

P3-078 | Cyclohexanol

P3-079 | Ethanol

P3-080 | n-Hexanol

P3-084 | Acetone

P3-086 | Methyl amyl ketone (2-heptanol)

P3-087 | Methyl ethyl ketone (2-butanone)

P3-088 | Methyl isobutyl ketone(4-methyl 2-pentanol)

P3-097 | Methyl para-Hydroxybenzoate

P3-099 | Benzyl alcohol

P3-100 | Lactic acid

(=} (e} o] e} o] (o} (o] (o} (e} (o) [a] (o] e} jo)] (o} [e] [} [e] (o) (e} lo] [} (o) [} ] [} (] (o] (] (o) (e} [a]) [e)
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Table 5 Predictive capacity of SIRC-CVS test except for test chemicals such as alcohols,

esters, ethers, ketones, heterocyclic compounds, and carboxylic acids with a

molecular weight of less than180

N=46 | + (SIRC-CVS) — (SIRC-CVS)
+
- 14 2
vivo)
P2-004 Ammonium nitrate P3-023 3,3-Dithiodipropionic acid
GHS P2-015 Isobutyraldehyde P3-083 Toluene
P2-018 Ethyl 2,6-dichloro-5-fluoro-beta-oxo-3-pyridinepropionate
1,2B P2-019 Camphene
2A P3-016 3-Chloropropionitrile
P3-019 Diethyl toluamide
P3-027 3-(2-Aminoethylamino)propylltrimethoxysilane
P3-029 Dodecanoic acid
P3-031 2-Hydroxy-1,4-naphthoquinone
P3-040
4,4'-(4,5,6,7-Tetrabromo-1,1-dioxido-3H-2,1-benzoxathiole-3
,3-diyl)bis[2,6-dibromophenol]
P3-045
(3R,4R)-4-Acetoxy-3-[(R)-(tert-butyldimethylsilyloxy)ethyl]-
2-azetidinone
P3-053 n-Butanal
P3-055 m-Phenylenediamine
P3-075 Promethazine hydrochloride
v, 18 12
vivo)
P2-001 Piperonylbutoxide P2-005 Potassium tetrafluoroborate
P2-006 3,4,4'-Trichlorocarbanilide P2-008 ) . .
glgs P2-007 1-Bromohexane n:)il,)4 -Methylenebis(2,6-di-tert-butylphe
P2-013 1-Bromo-4-chlorobutane P2-012 2-Phospho-L-ascorbic acid trisodium salt
P2-017 Propyl 4-hydroxybenzoate P3-002 Tso-octylthioglycolate
P3-003 Dipropyl disulfide P3-009 2-Ethylhexylthioglycolate
P3-004 1-Bromo-octane P3-010 n,n-Dimethylguanidine sulfate
P3-006 Dioctyl ether P3-013 ) . .
P3-007 3-Phenoxybenzyl alcohol 2212) -l}i?thylene-bls-(6-(2Hbenzotr1az01-
P3-011 6-Hydr0xy-2,4,5-triamin0pyrimidine Sulfate (}1,1,3,3'tetramethylbutyl)phenol)
P3-015 3,4-Dimethoxy benzaldehyde P3-034 1-Methylpropyl benzene
P3-035 4-(Methylmercapto)benzaldehyde P3-038 1-Ethyl-3-methylimidazolium
P3-036 1,9-Decaine ethylsulfate
P3-042 1-(9H-Carbozol-4-yloxy)-3-[[2-(2-methoxy phenoxy)ethyll P3-057 Isopropyl myristate
amino]-2-propanol P3-085 Gluconolactone
P3-043 3-Methyl-1,5-di(2,4-xyly])-1,3,5-Triazapenta-1,4-dien P3-089 Glycerol
P3-074 2-Ethylhexyl p-dimethyl-amino benzoate
P3-081 3,3-Dimethylpentane
P3-082 Methyl cyclopentane
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Appendix 16

Physicochemical explanation of applicability domain

A study to establish a physiochemical explanation of the applicability domain resulted

in the following criteria for exclusion that reduces false negatives to a similar level.

(1) pKa
- Chemicals with an acid dissociation constant (pKa) of 4 or less
+ Organic salts consisting of weak acid and strong base (=Alkaline)
(The pKa of the weak acid is 3 or more, and the strong base is “sodium”,
“potassium” and so on)
(2) Log P

+ Chemicals with a distribution coefficient (log P) of greater than -1.5 and less than 2

#Basis of these criteria

Conditions of the SIRC-CVS test differ from in vivo. The test chemical is immersed in a
buffer solution, which we think inhibits effects from hydrogen ions or hydroxide ions.
The acid disassociation constant is a quantitative index of the strength of an acid in
solution, and the smaller the pKa value, the stronger the acid. Chemicals with pKa of 4
or less should be excluded from applicability domain. Furthermore, organic salts
consisting of weak acid and strong base (=Alkaline) may take false negative in the
SIRC-CVS test on the basis of the above reason. Therefore, they should be excluded
from applicability domain.

Examining the quantitative structure—activity relationship (QSAR) for the ocular
irritation potential of 53 chemicals, Cronin et al focused on the partition coefficient (log
P; equal to log Kow) and found that some amphiphilic chemicals are ocular irritants, as
shown in Fig. 1. Conversely, this tendency was not found in non-irritants, as shown in
Fig.2. A chemical with a low log P value will have excellent solubility in water but poor
cellular membrane permeability. Conversely, a chemical with a high log P value will
have both excellent lipid solubility and excellent membrane permeability. When
conducting in vivo tests for ocular irritation, however, a layer of aqueous lacrimal fluid
covering the cornea prevents the test chemical from coming in direct contact with the
cornea. Chemicals with intermediate log P values are amphiphilic, capable of
permeating both an aqueous layer of lacrimal fluid and lipid cellular membranes, and
thereby affecting cells and cornea alike. But since amphiphilic ocular irritants (active
ingredients) generally do not exhibit cytotoxicity at the level of concentration (0.5% or

less) used in the SIRC-CVS test method, they yield false negative results.
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#Reexamination of predictive capacity and applicability domain

In determining the applicability domain, we looked at 98 chemicals after the exclusion
of 22 test chemicals (as shown in table 1 of appendix 8.14) from 120 chemicals tested in
the validation study.

Ninty two chemicals were obtained after excluding 4 chemicals with an acid dissociation
constant (pKa) of 4 or less (Table 1) and 2 organic salts consisting of weak acid and
strong base (Table 2). Furthermore, 52 substances were obtained after excluding
chemicals with a distribution coefficient (log P) of greater than -1.5 and less than 2
(Table 3). Table 4 shows the predictive capacity of SIRC-CVS: TEA test under this
applicability domain. The SIRC-CVS:TEA test method demonstrated an accuracy of
58% (30/52), a sensitivity of 94% (15/16), and a specificity of 42% (15/36). False negative
rate was improved to 6% (1/16). They suggest that the predictive capacity of the
SIRC-CVS:TEA test can be improved by delimiting the applicability domain. Toluene
was one of the two false negatives and was > Category 2B per TSCA in vivo data, but
was classified No Category, meaning “negative,” per ECETOC in vivo data. Chemicals
exhibiting false positive is considered that they has a possibility of having an effect on
the eye. They are considered to be negative in vivo because they are discharged from the
rabbit eye usually in about 5 minutes in vivo. Takahashi et al reported that rabbits
excreted about 80% of applied materials from the conjunctival sac in 3-4 min. If they
contact with the cornea sufficiently without being discharged in about 5 minutes from
the eye, they may have an effect on the rabbit eye.

It was concluded that the SIRC-CVS:TEA test was useful alternative to the Draize eye
test for distinguishing test chemicals that are ocular non irritants. A study to establish
a physiochemical explanation of the applicability domain results in the better criteria of

applicability domain.
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Fig. 1: Log P of some ocular irritants
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Table 1 Four test chemicals evaluated as eye irritants due to pKa value of 4 or less

Code Chemical Name Substancjes. with pKa value of 4 or less

No (Most Acidic Temp: 25°C by SciFinder)
P3-020 4-Nitrobenzoic acid 3.42 +0.10
P3-023 3,3-Dithiodipropionic acid 3.94 +£0.10
P3-060 Methyl cyanoacetate 2.75 +0.10
P3-100 Lactic acid 3.91+0.11

Excluding the above four chemicals, chemicals to be analyzed were decreased from 98 to

94.

Table 2 Two test chemicals evaluated as eye irritants due to organic salts containing

strong base and weak acid with pKa of 3 or more

Code Chemical Name pKa value
No (Most Acidic Temp: 25°C by SciFinder)
P3-025 | Sodium benzoate pKa of benzoic acid is 4.20%£0.10
P3-069 | Sodium salicylate pKa of salicylic acid is 3.01%+0.10

Excluding the above two chemicals, chemicals to be analyzed were decreased from 94 to
92.



Table 3  Ninety two test chemicals classified by log P
Code Chemical Name Log P Within(1)or
(Log Kow KOWWIN v.1.68 outside(0)
estimate, EPI Suite) applicability
domain
P2-001 Piperonylbutoxide 4.29 1
P2-004 Ammonium nitrate -4.39 1
P2-005 Potassium tetrafluoroborate -0.78 1
P2-006 3,4,4'-Trichlorocarbanilide 4.90 1
P2-007 1-Bromohexane 3.63 1
P2-008 ;1,4"MethylenebiS(Z,G'di'tert'butylphenol 8.99 1
P2-011 Sodium oxalate -7.00 1
P2-012 2-Phospho-L-ascorbic acid trisodium salt -9.96 1
P2-013 1-Bromo-4-chlorobutane 2.90 1
P2-014 Sodium hydrogensulfite -7.51 1
P2-017 Propyl 4-hydroxybenzoate 2.98 1
P2-018 Ethyl 2.01 1
2,6-dichloro-5-fluoro-beta-oxo-3-pyridine
propionate
P2-019 Camphene 4.35 1
P3-002 Iso-octylthioglycolate 3.68 1
P3-003 Dipropyl disulfide 3.84 1
P3-004 1-Bromo-octane 4.61 1
P3-005 2-(2-Ethoxyethoxy)ethanol -0.69 1
P3-006 Dioctyl ether 6.94 1
P3-007 3-Phenoxybenzyl alcohol 3.13 1
P3-009 2-Ethylhexylthioglycolate 3.68 1
P3-011 6-Hydroxy-2,4,5-triaminopyrimidine -4.92 1
Sulfate
P3-012 Polyethylene hydrogenated caster oil 17.71 1
(40E.0.)
P3-013 2,2'-Methylene-bis-(6-(2Hbenzotriazol-2- 12.46 1
yD) -4- (1,1,3,3-tetramethylbutyl)phenol)
P3-019 Diethyl toluamide 2.26 1
P3-021 Sodium chloroacetate -3.47 1
P3-027 3-(2-Aminoethylamino)propylltrimethoxy -1.67 1
silane
P3-029 Dodecanoic acid 5.00 1
P3-034 1-Methylpropyl benzene 3.94 1
P3-035 4-(Methylmercapto)benzaldehyde 2.31 1
P3-036 1,9-Decaine 4.98 1
P3-037 2,4-Dimethyl-3-pentanol 2.13 1
P3-040 4,4'-(4,5,6,7-Tetrabromo-1,1-dioxido-3H-2 10.33 1
,1-benzoxathiole-3,3-diyl)bis[2,6-dibromo
phenol]
P3-042 1-(9H-Carbozol-4-yloxy)-3-[[2-(2-methoxy 3.05 1
phenoxy)ethyl] amino]-2-propanol
P3-043 3-Methyl-1,5-di(2,4-xylyl)-1,3,5-Triazape 5.55 1
nta-1,4-dien
P3-046 1-Octanol 2.81 1
P3-057 Isopropyl myristate 7.17 1
P3-063 Isopropyl bromide 2.08 1
P3-070 Distearyldimethylammonium chloride 12.52 1
P3-073 Triton X-100 (5%) 4.86 1
P3-074 2-Ethylhexyl p-dimethyl-amino benzoate 5.77 1
P3-075 Promethazine hydrochloride 2.97 1
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P3-076 2-Ethyl-1-hexanol 2.73 1
P3-077 3-Methoxy-1.2-propanediol -1.15 1
P3-081 3,3-Dimethylpentane 3.67 1
P3-082 Methyl cyclopentane 3.10 1
P3-083 Toluene 2.54 1
P3-085 Gluconolactone -1.98 1
P3-089 Glycerol -1.65 1
P3-091 Triton X-100 4.86 1
P3-092 Tween20 -2.03 1
P3-097 Methyl para-Hydroxybenzoate 2.00 1
P3-098 Silic acid -1.50 1
P2-003 1-(2-Propoxy-1-methylethoxy) 0.64 0
-2-propanol
P2-009 Propylene glycol propyl ether 0.49 0
P2-010 Ethyl thioglycolate 0.81 0
P2-015 Isobutyraldehyde 0.74 0
P2-020 Cyclopentanol 1.15 0
P3-001 2-Ethoxyethyl methacrylate 1.49 0
P3-008 Glycidyl methacrylate 0.81 0
P3-010 n,n-Dimethylguanidine sulfate No data 0
P3-014 Cellulose No data 0
2-(2-hydroxy-3-(trimethylammonio)propo
xy) ethyl ether chloride
P3-015 3,4-Dimethoxy benzaldehyde 1.36 0
P3-016 3-Chloropropionitrile 0.60 0
P3-017 2-Methyl-1-pentanol 1.75 0
P3-018 Ethyl-2-methylacetoacetate 0.21 0
P3-022 2,4,11,13-Tetraazatetra -0.33 0
(Chlorohexidine glucocinate)
P3-024 2-Amino-3-hydroxy pyridine 0.05 0
P3-028 Tetraethylene glycol 0.29 0
P3-030 1,2-Benzisothiazol-3(2H)-one 0.64 0
P3-031 2-Hydroxy-1,4-naphthoquinone 0.78 0
P3-033 Gamma-Butyrolactone -0.31 0
P3-038 1-Ethyl-3-methylimidazolium No data 0
ethylsulfate
P3-044 Isopropyl acetoacetate 0.21 0
P3-045 (3R,4R)-4-Acetoxy-3-[(R)-(tert-butyldimet No data 0
hylsilyloxy)ethyll-2-azetidinone
P3-048 Butanol 0.84 0
P3-049 Isobutyl alcohol 0.77 0
P3-050 Isopropyl alcohol 0.28 0
P3-053 n-Butanal 0.82 0
P3-055 m-Phenylenediamine -0.39 0
P3-056 Ethyl acetate 0.86 0
P3-059 Methyl acetate 0.37 0
P3-061 Imidazole 0.06 0
P3-062 Pyridine 0.80 0
P3-064 Cyclohexanone 1.13 0
P3-078 Cyclohexanol 1.64 0
P3-079 Ethanol -0.14 0
P3-080 n-Hexanol 1.82 0
P3-084 Acetone -0.24 0
P3-086 Methyl amyl ketone (2-heptanol) 1.73 0




P3-087 Methyl ethyl ketone (2-butanone) 0.26

P3-088 Methyl isobutyl ketone 1.16
(4-methyl 2-pentanol)

P3-099 Benzyl alcohol 1.08
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Table 4 Predictive capacity of SIRC-CVS test

N=52 + (SIRC-CVS) — (SIRC-CVS)
T
(in 1 5 1
vivo)
P2-004 Ammonium nitrate P3-083 Toluene
P2-011 Sodium oxalate
GHS P2-018 Ethyl 2,6-dichloro-5-fluoro-beta-oxo-3-pyridinepropionate
1,2B P2-019 Camphene
2A P3-019  Diethyl toluamide
P3-021 Sodium chloroacetate
P3-027 3-(2-Aminoethylamino)propylltrimethoxysilane
P3-029 Dodecanoic acid
P3-040
4,4'-(4,5,6,7-Tetrabromo-1,1-dioxido-3H-2,1-benzoxathiole-3
,3-diyl)bis[2,6-dibromophenol]
P3-046 1-Octanol
P3-070 Distearyldimethylammonium chloride
P3-073 Triton X-100 (5%)
P3-075 Promethazine hydrochloride
P3-076 2-Ethyl-1-hexanol
P3-091 Triton X-100
v, 121 15
vivo)
P2-001 Piperonylbutoxide P2-005 Potassium tetrafluoroborate
P2-006 3,4,4'-Trichlorocarbanilide P2-008 . .
GHS P2-007 1-Bromohexane 41,)4'*Methylenebls(2,G-drtert*butylphe
no.
Ne P2-013 1'B1"0m0'4'chlorobutane P2-012 2-Phospho-L-ascorbic acid trisodium salt
P2-014 Sodium hydrogensulfite P3-002 Iso-octylthioglycolate
P2-017 Propyl 4-hydroxybenzoate P3-005 2-(2-Ethoxyethoxy)ethanol
P3-003 Dipropyl disulfide P3-009 2-Ethylhexylthioglycolate
P3-004 1-Bromo-octane P3-012 Polyethylene hydrogenated caster oil
P3-006 Dioctyl ether P3-013 (40E.0)
P3-007 3-Phenoxybenzyl a,ICOh,OI - 2,2'-Methylene-bis-(6-(2Hbenzotriazol-
P3-011 6-Hydroxy-2,4,5-triaminopyrimidine Sulfate 2-y1) -4-
P3-035 4-(Methylmercapto)benzaldehyde (1,1,3,3-tetramethylbutyl)phenol)
P3-036 1,9-Decaine P3-034 1-Methylpropyl benzene
P3-042 1-(9H-Carbozol-4-yloxy)-3-[[2-(2-methoxy phenoxy)ethyl] P3-037 2,4-Dimethyl-3-pentanol
aminol-2-propanol P3-057 Isopropyl myﬁs'tate
P3-043 3-Methyl-1,5-di(2,4-xylyD-1,3,5-Triazapenta-1,4-dien 53323 gs_;}[’g’}ll’giyb_fg};‘i‘z sanediol
P3-074 2-Ethylhexyl p-dimethyl-amino benzoate P3-085 Gluconolactone
P3-081 3,3-Dimethylpentane P3-089 Glycerol
P3-082 Methyl cyclopentane
P3-092 Tween20
P3-097 Methyl para-Hydroxybenzoate
P3-098 Silic acid




Appendix 17

Physicochemical explanation of applicability domain by using the additional

data from Shiseido

A study to establish a physiochemical explanation of the applicability domain resulted
in the following criteria for exclusion that reduces false negatives to a similar level.

They were also obtained by using the additional data from Shiseido.

(1) pKa
+ Chemicals with an acid dissociation constant (pKa) of 4 or less
+ Organic salts consisting of weak acid and strong base (=Alkaline)
(The pKa of the weak acid is 3 or more, and the strong base is “sodium”, “potassium”
and so on)
(2) Log P

- Chemicals with a distribution coefficient (log P) of greater than -1.5 and less than 2

The predictive capacity of SIRC-CVS:TEA test was analyzed by the additional data from
Shiseido. Shiseido’s data were taken from the report used in the peer review by
JaCVAM eye irritation test evaluating committee in 2009-2011, and their data sheets
was checked during the peer review.

Table 1 shows whether or not 46 chemicals falls within the scope of applicability domain
when classified by Log P.

Table 2 shows the predicative capacity when examined with 46 chemical substances
before being classified by Log P. The SIRC-CVS:TEA test method demonstrated an
accuracy of 63% (29/46), a sensitivity of 81% (17/21), and a specificity of 48% (12/25).
False negative rate was 19% (4/21).

Table 3 shows the predictive capacity of SIRC-CVS: TEA test under this applicability
domain classified by Log P. The SIRC-CVS:TEA test method demonstrated an accuracy
of 65% (20/31), a sensitivity of 100% (11/11), and a specificity of 45% (9/20). False
negative rate was 0% (0/11). They suggest that the predictive capacity of the
SIRC-CVS:TEA test can be improved by delimiting the applicability domain.

It was concluded that the SIRC-CVS:TEA test was useful alternative to the Draize eye
test for distinguishing test chemicals that are ocular non irritants. A study to establish
a physiochemical explanation of the applicability domain results in the better criteria of

applicability domain.
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Table 1

Code Chemical name CAS Log P Applicable (1) or in in
(Log Kow unapplicable (0) vitro | vivo
KOWWIN v.1.68
estimate, EPI
Suite)
1 Butylene glycol 107-88-0 -0.29 0 N N
2 Propylene carbonate 108-32-7 0.08 0 N N
3 2,4-Pentanediol 625-69-4 0.13 0 N N
4 Resorcinol 108-46-3 1.03 0 P P
5 Butoxyethanol 111-76-2 0.57 0 N P
6 Hexylene glycol 107-41-5 0.58 0 N P
7 Phenethyl alcohol 1960/12/8 1.57 0 P P
8 Methoxyisopropyl acetate 108-65-6 0.52 0 N P
9 6-Methyl purine 2004/3/7 -0.27 0 P P
10 Phenoxyethanol 122-99-6 1.10 0 N P
11 Di-iso-butyl ketone 108-83-8 2.56 1 N N
12 Triethylene glycol 112-27-6 -1.75 1 N N
13 Chloroxylenol 88-04-0 3.25 1 P P
14 2,4-Difluoronitrobenzene 446-35-5 2.21 1 P N
15 is0-Octyl acrylate 29590-42-9 4.09 1 P N
16 Sodium dehydroacetate 4418-26-2 -0.32 0 P N
17 Triisopropanolamine 122-20-3 -1.22 0 P P
18 2-Bromo-2-Nitropropane-1,3-Diol 52-51-7 -0.64 0 P P
19 2-(n-Dodecylthio)ethanol 1462-55-1 5.35 1 P N
20 Benzophenone-1 131-56-6 2.96 1 P P
21 Triacetin 102-76-1 0.36 0 P N
22 Chlorophene 120-32-1 4.18 1 P P
23 Sodium naphthalenesulfonate 532-02-5 -1.78 1 P P
24 Diisopropyl adipate 6938-94-9 3.20 1 P N
25 tetra-Aminopyrimidine sulfate 5392-28-9 -5.37 1 P N
26 Cetyl alcohol 36653-82-4 6.73 1 P N
27 Benzophenone-2 131-55-5 2.78 1 P P
28 Oleyl alcohol 143-28-2 7.50 1 P N
29 Benzalkonium chloride 8001-54-5 2.93 1 P P
30 Lauramide DEA 120-40-1 2.89 1 P P
31 Isopropyl Palmitate 142-91-6 8.16 1 N N
32 Sodium stearate 822-16-2 4.13 1 P N
33 Cetrimonium chloride 112-02-7 3.18 1 P P
34 Phytantriol 74563-64-7 6.36 1 P P
35 Ethylhexyl palmitate 29806-73-3 10.61 1 N N
36 Diethylhexyl adipate 103-23-1 8.12 1 N N
37 TEA-Lauryl sulfate 40% solution 139-96-8 0.55 0 P P
38 Squalane 111-01-3 14.63 1 N N
39 Stearalkonium chloride 122-19-0 5.87 1 P P
40 Sorbitan oleate 1338-43-8 5.89 1 P N
41 Dioctyl sodium sulfosuccinate 577-11-7 3.95 1 P P
42 Isocetyl stearate 25339-09-7 15.52 1 N N
43 PEG-40 stearate 9004-99-3 6.16 1 P N
44 Safflower (Carthamus tinctorius) | 8001-23-8 22.65 1 N N
oil
45 Sesame (Sesamum indicum) oil 8008-74-0 22.80 1 N N
46 Sorbitan sesquioleate 8007-43-0 13.83 1 P N

P:1,2B or 2A in GHS
N: NC in GHS
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Table 2 Predictive capacity of SIRC-CVS:TEA test evaluated in Shiseido’s additional

data

N=46

+ (SIRC-CVS)

— (SIRC-CVS)

(in
vivo)

GHS
1,2B
2A

17

Resorcinol

Phenethyl alcohol

6-Methyl purine

Chloroxylenol
Triisopropanolamine
2-Bromo-2-Nitropropane-1,3-Diol
Benzophenone-1

Chlorophene

Sodium naphthalenesulfonate
Benzophenone-2

Benzalkonium chloride
Lauramide DEA

Cetrimonium chloride
Phytantriol

TEA-Lauryl sulfate 40% solution
Stearalkonium chloride

Dioctyl sodium sulfosuccinate

4

Butoxyethanol

Hexylene glycol
Methoxyisopropyl acetate
Phenoxyethanol

(in
vivo)

GHS
NC

13

2,4-Difluoronitrobenzene
1so-Octyl acrylate
Sodium dehydroacetate
2-(n-Dodecylthio)ethanol
Triacetin

Diisopropyl adipate
tetra-Aminopyrimidine sulfate
Cetyl alcohol

Oleyl alcohol

Sodium stearate
Sorbitan oleate

PEG-40 stearate
Sorbitan sesquioleate

12

Butylene glycol

Propylene carbonate
2,4-Pentanediol

Di-iso-butyl ketone

Triethylene glycol

Isopropyl Palmitate
Ethylhexyl palmitate
Diethylhexyl adipate

Squalane

Isocetyl stearate

Safflower (Carthamus tinctorius) oil
Sesame (Sesamum indicum) oil

461



Table 3 Predictive capacity of SIRC-CVS:TEA test in the applicability domain classified
by log P using Shiseido’s additional data

N=31 + (SIRC-CVS) — (SIRC-CVS)
"
w1 11 0
vivo)
Chloroxylenol

GHS | Benzophenone-1

L2B | Chlorophene

2A Sodium naphthalenesulfonate
Benzophenone-2
Benzalkonium chloride
Lauramide DEA
Cetrimonium chloride
Phytantriol

Stearalkonium chloride
Dioctyl sodium sulfosuccinate

o 11 9

2,4-Difluoronitrobenzene Di-iso-butyl ketone
GHS | 1s0-Octyl acrylate Triethylene glycol
NC 2-(n-Dodecylthio)ethanol Isopropyl Palmitate
Diisopropyl adipate Ethylhexyl palmitate
tetra-Aminopyrimidine sulfate Diethylhexyl adipate
Cetyl alcohol Squalane
Oleyl alcohol Isocetyl stearate
Sodium stearate Safflower (Carthamus tinctorius) oil
Sorbitan oleate Sesame (Sesamum indicum) oil

PEG-40 stearate
Sorbitan sesquioleateChloroxylenol
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