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Table 1 Information obtained from the Draize eye test and the alternative methods
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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
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The table is the same as that reported by Draize et al. (1959)




Fig. 1 Construction of cornea
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The figure from Hirano (2008) is translated into English.



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

Mumber of
Chgnnizntions participating in the validation study participants*

Methods ABCDEFGHI JEKLMNOGPORSETUVY Ied Ind la
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¥: suppliers of test kits. *: number of parlicipants to each validation.

HET-CAM: hen's cpg—choricallantoic membrane method; CAM-TB: chorionllantoic membrane-trypan blue strining method; RBC: hae-
maolysis method; HD: haemoglobin denaturation method; SIRC-CVS: cytotoxicity tests on SIRC cells using crystal violet staining;
Hela-MTT: cytotoxicity tests on Hela cells using MTT reduction; CHL-CVS: cytotoxicity test on CHL cells using crystal violel stain-

g #: major changes in protocols were made before the second 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
Adminktrative organkeaiions Japan Cosmetic Industry Corporation
Ministry of Health and Welfare Shiserdo Safety & Analytical Rex Center
Mational Institute of Health Sciences POLA Corp.
(Dhiv. Pharmacol. Div. Toxleod. Kanetso Lid
and Diiv. Genetics Mutagen,) KOSE Corp,
. L Cunp,
Undversities KAD Com,
Yokohami-City Universily SUNSTAR Inc,
Showa University OPPEM Cosmetie Co. Lid
) NOEVIR Co. Lid
Kit supplicrs Kaminomoo Co, Lid
Oriental Yeast Co. Lad Procter & Gamble Far East, Inc.
Kurabe Industriae, Lid Mippon Mcnard Cosmetic Co. Lid
Iovitro International Japan, Lid Yakult Central Institute for Microbiological Res,
Toyobo Co., Lid Ajinomoto Co, Ine,
Cow Hrand Soap Kyoshinsha Co., Lid
Oibers Hoyu Co. Ltd
RIKEM Gene Bank CLUB COSMETICS Co, Lud

Jupan Scigiken Rescarch Centre Co, Lid — Nippon Shikizai Ine

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



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
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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 no. and chemical name

S1-1 Isotonic sodium chloride solution

S1-2 Polyoxyethylene hydrogenated caster oil (60 E.O.)
S1-3 Polyoxyethylene sorbitan monolaurate (20 E.O.)
S1-4 Polyethyleneglycol monolaurate (10 E.O.)
S1-5 Sodium N-lauryl sarcosinate (30% solution)
S1-6 Sodium hydrogenated tallow L-glutamate

S1-7 Sodium lauryl sulfate

S1-8 Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution)
S1-9 Polyoxyethylene octylphenylether (10 E.O.)
S1-10 Benzalkonium chloride

S2-1 Sucrose fatty scid ester

S2-2 Glycerin

S2-3 Acid red 92

S2-4 Polyoxyethylene sorbitan monooleate (20E.O.)
S2-5 Calcium thioglycolate

S2-6 Distearyldimethylammonium chloride

S2-7 2-Ethylhexyl p-dimethylamino benzonate

S2-8 Cetylpyridinium chloride

S2-9 Methyl p-hydroxybenzoate

S2-10 Isopropyl myristate

S2-11 Polyethylene glycol 400

S2-12 Silicic anhydride

S2-13 Benzyl alcohol

S2-14 Sodium salicylate

S2-15 m-Phenylenediamine

$3-1 Ethanol

S3-2 Monoethanolamine

S3-3 Triethanolamine

S3-4 Stearyltrimethylammonium chloride

S3-5 Diisopropanolamine

S3-6 Potassium laurate

S3-7 Cetyltrimethylammonium bromide

S3-8 Acetic acid

$3-9 Butanol

S3-10 Chlorhexidine gluconate (20% solution)

S3-11 Domiphen bromide

$3-12 Lactic acid

S3-13 Glycolic acid

S3-14 Di (2-ethylhexyl) sodium sulfosuccinate




Table 5 List of the test substances and their characteristics

10% Aguenis
Tl subslanices salutbong
Substance no, Mome Class Mature Maturs pH
1-1 Lsotomis podiem chlsride salution - Solution Salution i
51-2 Polyoayethylene hgdrogenated castor ol (60 LO.) Surfaciants (nonsmic) White wax  Solution 4.7
513 Polyeaveilbylens sorbitan monolsuraie (M O (Tween 0 Surfscint (nomenic) Yellow liguil  Sodution 6.
514 Polyaihyleseglyesd monulaurate {10 B0} Surfactants (namionic) Liquid Solutkon 146
51-5 Sadium N-laurey] sarcosinate (0% solutkon) Sarfactants (amonic)  Liquid Solwlion 7.57
81-6 Sodiam N-hydrogenated tallow L-gliiamaie Surfactanis (Anionic]  White powder Supensmon G083
31-7 Sodiam lauwryl salfane Surfactanis (amioni}  Whits flake  Solution 598
18 Sodinm polyaxyethylene laurylether sulfate (ZEO.) Burfactamia fanions)  Liguid Soluln 605
(27% solulion)

519 Palyanyethylene octylphenylether (10 B0 (Triton X-100)  Surfectants {nonkonich Liguid Salution 6,33
§1-10 Bonealkonkim chiande Surfscinnte (cotbomc)  White powder Suspendlon 497
&1 Sucrose [atly acwl ester Surfscianis (nomonic) White pawder Suspession G886
522 Crlyoerin Polyods Liguid Solution 400
g2-3 Acid Red 92 Coboar ndditinees Red powder  Red solution .27
| Palyeryenylane sorhlian monsolene (30 EO) Swrfactamis (wonionic) Lequid Bolution a3
51-3 Crlcium thiaghycolate Owganic salts White powder furbid sal. 11,57
16 Diistearyidimethiylammonium chlonide Surfactants (cations) White flake  turhid sal. 5.51
82.7 I-Ethylhexyd p-dimethylaming benzosie FABA derivalives Ligguid Suspemiion 474
828 Cetylpyndiniam chlonds Surfectants (catlonic)  White powder Solution 4.41
519 Methyl pehypdroaybeneonic Later Whkte powder Suspemilon 489
82-140 Isoprapyl myrisiaie Esters Liguid Suspension .72
5211 Pudyelbylene ghyool 400 Palyoh Ligquid Sulutlun 504
&2-12 Silicic acwd Inarganscs White powder Suspension 574
5213 Benzyl aleohol Alcohals Liquid Suspension b
52-14 Sodiom wlicylate Organic salts Particle Salution 650
82.15 m-Fhenyless diamine Amines Elsck pellet -~ Solalion E1
531 Ethanol Alcohioks Yolatike laald Solution 5.0
832 Maonoathanolaming Adkinolamnes Liquid Solution 1258
#3-1 Triethanalaming Alkanalamines (RGTITS Sohition 11,6
534 Stearylirimethylammuonium chborde Surfactunts {cathonie)  Selid, Laguld  Selulion 4.4
513 Drasorpropanabumdne Al mokarmines White povwder Solution [E 1]
516 Patassium lauraie Surfeciants (anionic)  While poader Solutbon I0.4%
ST Ceryhirimerhylammonium bromade Surfacanms (Eieaic) W Sulwlivn 589
515 Acetic acid Carboxilic acids Liguaid Solwtion 140
5349 Batanal Aleohals Vodatile liquid Suspensiom 7.31
%10 Chiarhexidine gluconite salution (209 salution) Crganic alis Liquid Solation .56
2501 Domiplsen bromide Surfuctanls (catlonle)  White powiler Salution 6,22
812 Lacile achl Carboxils necids Liguid Salation L
8113 Gillyeolie ackd Carbosilic aclds White powder Salulion L%
H3-14 DI 2-mtyibeeyl) sodiven sullssecinate Surfactunts (anbomic)  While powder Suspomsion 6,54




Table 6 GHS classification of serious eye damage / eye irritation

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.

Caterory | Decision by in vivo test (Draize test) result Decision by existing classification
of GHS
1 At least in one animal, effects on the cornea, iris or | The substance which is classified as Severe or
conjunctiva that are not expected to reverse or have | Corrosive (very strong irritation or corrosiveness
not fully reversed within an observation period of corresponding to AOI 80 or more) is classified as
21 days after installation of the test material Category 1 (however, when irreversible lesion is
At least in 2 of 3 tested animals, the average values | not observed, the substance is determined as
of the scores following grading at 24, 48 and 72 irritating to the eye (Category 2A)).
hours after installation of the test material are 3 or
more in corneal opacity, and more than 1.5 in iritis
2A In the Draize test conducted using 3 animals, the The substance which is classified as Moderate
average values of the scores following grading at (strong irritation corresponding to AOI 30-80) is
24, 48 and 72 hours after installation of the test classified as Category 2A.
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.
2B 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.




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%

Substance  Concentration 10% MAS GHS
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> 4.3 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 23.0 NI
Sodium lauryl sulfate 15.0° lor2A
Benzyl alcohol 23.0 lor2A
Monoethanolamine 233 2B
Acid red 92 25.0 lor2A
Glycolic acid 25.0 2B
Sodium hydrogenated tallow L-glutamate 26.7 lor2A
Chlorhexidine gluconate (20% solution) 28.3 2A
Butanol 34.0 lor2A
Potassium laurate 38.0 lor2A
Polyoxyethylene octylphenylether (10 E.O.) 41.3 lor2A
Di (2-ethylhexyl) sodium sulfosuccinate 57.0 lor2A
Acetic acid 68.0 lor2A
Cetyltrimethylammonium bromide 76.7 lor2A
Benzalkonium chloride 78.0 lor2A
Stearyltrimethylammonium chloride 91.3 lor2A
Cetylpyridinium chloride 94.7 1
Domiphen bromide 96.3 1

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 -



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
Sucrose fatty acid ester Powder 28.3 lor2A
Benzyl alcohol Liquid 31.0 lor2A
Ethanol Liquid 32.7 lor2A
Acid red 92 Powder 71.0 lor2A
Calcium thioglycolate Powder 79.7 1
m-Phenylenediamine Powder 80.7 lor2A
Sodium salicylate Powder 83.7 lor2A
Distearyldimethylammonium chloride Powder 96.3 1
Lactic acid Liquid 102.7 1
Table 12 Draize eye test results in the Japanese validation study Concentration 1%

Benzyl alcohol 0 NI
Acid Red 92 0.7 NI
Cetylpyridinium chloride 34.7 lor2A
Table 13 Draize eye test results in the Japanese validation study Concentration 0.1%
Cetylpyridinium chloride 2.7 NI

-11 -




Table 14 Draize eye test results in the Japanese validation study

Substance  Concentration  10% Concentration MAS GHS
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
Sucrose fatty acid ester as is 28.3 lor2A
Benzyl alcohol as is 31.0 lor2A
Ethanol as is 32.7 lor2A
Acid red 92 as is 71.0 lor2A
Calcium thioglycolate as is 79.7 1
Sodium salicylate as is 83.7 lor2A
Distearyldimethylammonium chloride as is 96.3 1
Lactic acid as is 102.7 1
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 33 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 10 23.0 NI
Sodium lauryl sulfate 10 15.0° lor2A
Benzyl alcohol 10 23.0 lor2A
Monoethanolamine 10 233 2B
Acid red 92 10 25.0 lor2A
Glycolic acid 10 25.0 2B
Sodium hydrogenated tallow L-glutamate 10 26.7 lor2A
Chlorhexidine gluconate (20% solution) 10 28.3 2A
Butanol 10 34.0 lor2A
Potassium laurate 10 38.0 lor2A
Polyoxyethylene octylphenylether (10 E.O.) 10 413 lor2A
Di (2-ethylhexyl) sodium sulfosuccinate 10 57.0 lor2A
Acetic acid 10 68.0 lor2A
Cetyltrimethylammonium bromide 10 76.7 lor2A
Benzalkonium chloride 10 78.0 lor2A
Stearyltrimethylammonium chloride 10 91.3 lor2A
Cetylpyridinium chloride 10 94.7 1
Domiphen bromide 10 96.3 1
Benzyl alcohol 1 0 NI
Acid Red 92 1 0.7 NI
Cetylpyridinium chloride 1 34.7 lor2A
Cetylpyridinium chloride 0.1 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 -



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

Substance Concentration 10% pH MAS GHS
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
Calcium thioglycolate 11.57 4.0 %
Lactic acid 1.94 9.7 RS
Sodium lauryl sulfate 5.98 15.0° 2Aorl
Benzyl alcohol 6.44 23.0 2Aorl
Diisopropanolamine 11.89 23.0 1%
Monoethanolamine 12.58 233 1%
Acid red 92 8.27 25.0 2Aorl
Glycolic acid 1.76 25.0 1%
Sodium hydrogenated tallow L-glutamate 6.85 26.7 2Aorl
Chlorhexidine gluconate (20% solution) 6.56 283 2A
Butanol 7.31 34.0 2Aorl
Potassium laurate 10.49 38.0 2Aorl
Polyoxyethylene octylphenylether (10 E.O.) 6.35 413 2Aorl
Di (2-ethylhexyl) sodium sulfosuccinate 6.54 57.0 2Aorl
Acetic acid 2.40 68.0 2Aorl
Cetyltrimethylammonium bromide 5.89 76.7 2Aorl
Benzalkonium chloride 4.97 78.0 2Aorl
Stearyltrimethylammonium chloride 4.24 91.3 2Aorl
Cetylpyridinium chloride 4.41 94.7 1
Domiphen bromide 6.22 96.3 1

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-

Substance  Concentration 10% pH MAS GHS Recovery
time (hr)
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
Calcium thioglycolate 11.57 4.0 1 72
Lactic acid 1.94 9.7 1* 168<
Sodium lauryl sulfate 5.98 15.0° lor2A 168<
Benzyl alcohol 6.44 23.0 lor2A 168<
Diisopropanolamine 11.89 23.0 & 72
Monoethanolamine 12.58 233 15 144
Acid red 92 8.27 25.0 lor2A 168<
Glycolic acid 1.76 25.0 1 144
Sodium hydrogenated tallow L-glutamate 6.85 26.7 lor2A 168<
Chlorhexidine gluconate (20% solution) 6.56 28.3 2A 168<
Butanol 7.31 34.0 lor2A 168<
Potassium laurate 10.49 38.0 lor2A 168<
Polyoxyethylene octylphenylether (10 E.O.) 6.35 413 lor2A 168<
Di (2-ethylhexyl) sodium sulfosuccinate 6.54 57.0 lor2A 168<
Acetic acid 2.40 68.0 lor2A 168<
Cetyltrimethylammonium bromide 5.89 76.7 lor2A 168<
Benzalkonium chloride 4.97 78.0 lor2A 168<
Stearyltrimethylammonium chloride 4.24 91.3 lor2A 168<
Cetylpyridinium chloride 4.41 94.7 1 168<
Domiphen bromide 6.22 96.3 1 168<

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 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%

B IO I =

Benzyl alcohol NI
Acid Red 92 0.7 NI 24

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<KMAS<50) of the Japanese validation

study

Substance Concn MAS GHS Cornea Iris Conjunctivae Recovery
(%) time (hr)

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
Calcium thioglycolate 10 4.0 I* 0 0 4.0 72
Lactic acid 10 9.7 I* 5.0 0 8.0 168<
Sodium lauryl sulfate 10 15.0° 1 8.3 0 10.0 168<
Benzyl alcohol 10 23.0 lor2A 15.0 1.7 10.0 168<
Diisopropanolamine 10 23.0 1* 16.7 1.7 4.7 72
Monoethanolamine 10 23.3 1* 133 1.7 10.0 144
Acid red 92 10 25.0 lor2A 20.0 1.7 10.0 168<
Glycolic acid 10 25.0 1* 15.0 0.0 14.0 144
Sodium hydrogenated 10 26.7 lor2A 16.7 1.7 12.0 168<
tallow L-glutamate
Chlorhexidine gluconate 10 28.3 2A 18.3 1.7 12.7 168<
(20% solution)
Sucrose fatty scid ester 100 28.3 lor2A 233 1.7 8.0 168<
Benzyl alcohol 100 31.0 lor2A 25.0 1.7 8.7 168<
Ethanol 100 32.7 lor2A 26.7 0.0 8.7 168<
Butanol 10 34.0 lor2A 30.0 1.7 10.0 168<
Potassium laurate 10 38.0 lor2A 30.0 1.7 10.0 168<
Cetylpyridinium chloride 1 34.7 lor2A 21.7 1.7 12.7 168<
Polyoxyethylene 10 413 lor2A 30.0 5.0 10.0 168<
octylphenylether (10 E.O.)

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 No. Supplier Purity (%) In vivoe Draize
MMAS* EU" GHS*

1 1,3 Dimethylpentane S62-49-2 Aldrich 9 00 NI |
2 3-Methoxy-1,2-propanediol 623-39-2 Acros 98 [iT] NI NI
3 Polyethylene glycol 400 25370-68-3 Aldrich - 00 NI |
4 Gilyeerol 56-81-5 Sigma 99.5 1.7 fall| |
5 Methyl cyclopentane G6-37-7 Fluka =495 7 NI NI
6 Tween 20 Q005-64-5 Sigma - 4.0 NI NI
7 Methy! isobutyl ketone 108-10-1 Fluka ) 4.5 Nl el |
1 Toluwene 108-88-3 Acros €£99.5 a0 Ml il
9 Methyl amyl ketone 110430 Aldrich 9w 10.5/16.3 N1 M
10 2-Methyl-1-pentanol 105-30-6 Acros 985 130 NI 2
11 Ethanol 64-17-5 Merck =90 R M0 il | 2
12 Sodium hydroxide (1%)" 1310-73-2 Merck A 258 R36 2
13 Triton X-100 (5%} 02931 Acros S0 323 R36 2
14 1-Octanol 111-87-5 Aldrich ko] 41.0 R36 2
15 2-Ethyl-1-hexanol 104-76-7 Aldrich 9w 51.3 R36 2
16 n-Hexanol 111-27-3 Acros 98 (2% R36 2
17 Acctone 67-64-1 Fluka - 658 R36 2
18 Cyclohexanal 108-93-0 Aldnich W TO.8 R41 1
] Cetylpyridinium bromide (6%)" 140-72-7 Sigma =40 B5E R41 1
20 Berzalkonium chioride (10%4)° &0 1-54-5 Sigma Ultra 1080 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 [rom rabbit comen were
oblained  from  the Amencan  Type Cullure
Collection. These were cultured and distributed by
the Japanese Cancer Research Resources Bank
(JCRE) to each laboratory, The passage numbers
of the cells used in each laboratory ranged from
417 o 425, The absence of contamination by myco-
plasma was confirmed before each experiment by
the JCEB 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 3T°C. The mean {4+ 51} doubling
time of the cells, delermined in every laboratory
wiis 20 hr (+ 38 hr, n = 7).

Cytotoxicity
assay

SIRC-NRU method

Various concentrations of cach test substance
were made up by dissolving the substance in appro-
priste solvent or suspending in culture medium.
The solutions (100 4l) were then poured into cach
well of o 9%6-well microplate, SIRC cells were har-
vested from precullure bottles by trypsinization,
washed once, and then resuspended (2 x 107 cells/
ml) in the culture medium. A 100-pl aliquot of the
cell suspension was introduced gradually into each
wiell, The plates were maintained at room tempera-
fure for 20 min 1o allow the cells 10 seltle on the
bottom of the well. The cells were then cultured for
3 days. The culture medium was replaced with
250 4l fresh mediom that contained neutral red
(MR)Y (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%
goctic scid in 50% ethanol. After 15 min at room
temperature, the microplates were gently agitated
by o microplate shaker and the absorbance at
540 nm was measured by an automatic microplaie
reader. The mean absorbance of 10 wells that con-
tained no test substance was regarded as the control
value, The ahsorbance of the other wells was caleu-
Inted as a percentage of the control absorbance,
Five wells were used for each concentration of Lest
substance, The concentration of each substance
which inhibits cell viability to 50% of control
(ECsg) was obtained from the dose-response curve.

SIRC=-CVE method

SIRC-CVS in the firsi phase of the validation
study was performed according to the procedure for
SIRC-NRLU. After incubation for 3 days, dead cells
were washed off with Ca™ ™ Mg "free phos-
phate buifered saline (PBS (=)). The cells attached
to the bottom of the plaie were fixed and stained
with 0.4% crystal violet solution in methanol for
W min. The plate was washed with water, and the
absorbance at 390 nm was measured by an aulo-
matic microplate reader,

The SIRC-CVS method was modified for the sec-
ond and third phases of validation for application to
the plates used for SIRC-MNREU investigation. The
plates used for SIRC-NRLU were washed off twice
with PBS (—) and stained again with 0.4% crystal
violet solution in methanol Tor 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 lahoratories were
asked 1o select the solvent for dissolving the best
substances  according  to  the detailed  scheme
described an the SOP. In addition, the SIRC-CYS
was modificd as described above.

The contents are the same as those reported by Tani et al. (1999 .
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Fig. 3 Flow chart for preparation of test sample in cytotoxicity test

- - - NO
2% in Medium YES Range finding test .
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- - YES Main test
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(Soluble) o
5%)
NO Main test
» | (maximal concn:
1%)
A\ 4
2% in PBS(-) YES Range finding test o . — | Maintest
(Soluble) —— | (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 Range finding test .
or I{ZOTI(I;H _Yi§ (Ma)ggimal Corglcn —» | 1C50>0.1% —» | Main test
(Soluble) 0.1%)
YES Main test
p | (2% suspended in
medium, maximal
A concn: 1%)
2% in DMSO YES Range finding test NO ]
or ETOH — p» | (Maximal concn ——p | 1C50>0.01% — > | Main test
(Soluble) 0.01%)
YES
NO

Range finding test
o .

> (ZA).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)

Substance MAS | GHS 1C50 of the SIRC-CVS assay pg/mL
(Draize eye test was performed at at Lab. A Lab. B Lab. C Lab. D Lab. E Lab. F Average+SD
at 10% concentration 10% 10%
Ethanol 0.0 NI 10000< 10000< 10000< 10000< 10000< NT 10000<
2-Ethylhexyl p-dimethylamino 0.0 NI 381 1193 570 97.5 484 120 474400
benzonate
Glycerin 0.0 NI 12746 5347.5 5350 6750 12500 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 330 406 245 305 574 123 348+128
(10E.O)
Calcium thioglycolate 4.0 NI 300 660 287.5 420 292.5 600< 392+159
(Retest (Data from 5 labs
m-Phenylenediamine 43 NI 167 73 290 255 167 355 218+102
Lack of stability
Lactic acid 9.7 NI 994 982 1315 1285 1575 NT 12304248
Sodium polyoxyethylene 10.0 NI 686 662 865 765 773 735 747+£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
Diisopropanolamine 23.0 NI 455 901 720 170 1250 NT 699+414
Sodium lauryl sulfate 15.0° | lor2A 182 172 117 190 198 149 168+30.1
Benzyl alcohol 23.0 | lor2A 1148 888.5 1485 1100 830 1675 1190+335
Monoethanolamine 233 2B 4.46 9.8 5.9 10.5 17.5 NT 9.62+5.08
Acid red 92 25.0 | lor2A 230 231 340 3325 268.5 380 297+62.7
Glycolic acid 25.0 2B 914 682 890 778 1075 NT 868+148
Sodium hydrogenated tallow 26.7 lor2A 143 118 113 90.8 235 1115 140+56.1
L-glutamate
Chlorhexidine gluconate (20% 28.3 2A 67.2 44.8 67.5 458 112.5 NT 67.6+27.4
solution)
Butanol 34.0 | lor2A 10000< 4395 10000< 10000< 10000< NT 8880<
Potassium laurate 38.0 lor2A 103 117 73 # 110 150 NT 120+20.9
Data from 4
labs
Polyoxyethylene 413 lor2A 26.7 38.0 233 323 51.0 59.5 38.4+14.2
octylphenylether (10 E.O.)
Di (2-ethylhexyl) sodium 57.0 | lor2A 210 182 181 156 175 NT 181£19.5
sulfosuccinate
Acetic acid 68.0 | lor2A 681 691 690 795 # 820 NT 721+66.5
Data from 4labs
Cetyltrimethylammonium 76.7 lor2A 2.95 3.21 1.72 2.3># 2.50 NT 2.59+0.654
bromide Data from 4labs
Benzalkonium chloride 78.0 lor2A 16.2 252 13.2 15.5 29.0 15.0 19.0£6.50
Stearyltrimethylammonium 91.3 lor2A 1.07 1.47 1.31 1.17 2.90 NT 1.58+0.752
chloride
Cetylpyridinium chloride 94.7 1 0.53 0.96 2.55 0.88 2.25 2.85 1.67+0.99
Domiphen bromide 96.3 1 13.4 11.4 7.55 13.4 14.8 NT 12.142.81

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)

Substance MAS | GHS 1C50 of the SIRC-CVS assay pg/mL
(Draize eye test was performed at at Lab. A Lab. B Lab. C Lab. D Lab. E Lab. F Average+SD
at 10% concentration 10% 10%
Ethanol 0.0 NI 10000< 10000< 10000< 10000< 10000< NT 10000<
2-Ethylhexyl p-dimethylamino 0.0 NI 381 1193 570 97.5 484 120 474400
benzonate
Glycerin 0.0 NI 12746 5347.5 5350 6750 12500 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 330 406 245 305 574 123 348+128
(10E.O)
Calcium thioglycolate 4.0 NI 300 660 287.5 420 292.5 600< 392+159
(Retest (Data from 5 labs
m-Phenylenediamine 43 NI 167 73 290 255 167 355 218+102
Lack of stability
Lactic acid 9.7 NI 994 982 1315 1285 1575 NT 1230+248
Sodium polyoxyethylene 10.0 NI 686 662 865 765 773 735 747723
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 286426
Diisopropanolamine 23.0 NI 455 901 720 170 1250 NT 699+414
Sodium lauryl sulfate 15.0° | lor2A 182 172 117 190 198 149 168+30.1
Benzyl alcohol 23.0 | lor2A 1148 888.5 1485 1100 830 1675 1190+335
Monoethanolamine 233 2B 4.46 9.8 5.9 10.5 17.5 NT 9.62+5.08
Acid red 92 25.0 | lor2A 230 231 340 3325 268.5 380 297+62.7
Glycolic acid 25.0 2B 914 682 890 778 1075 NT 868+148
Sodium hydrogenated tallow 26.7 lor2A 143 118 113 90.8 235 1115 140+56.1
L-glutamate
Chlorhexidine gluconate (20% 28.3 2A 67.2 44.8 67.5 458 112.5 NT 67.6+27.4
solution)
Butanol 34.0 | lor2A 10000< 4395 10000< 10000< 10000< NT 8880<
Potassium laurate 38.0 lor2A 103 117 73 # 110 150 NT 120+20.9
Data from 4
labs
Polyoxyethylene 413 lor2A 26.7 38.0 233 323 51.0 59.5 38.4+14.2
octylphenylether (10 E.O.)
Di (2-ethylhexyl) sodium 57.0 | lor2A 210 182 181 156 175 NT 181£19.5
sulfosuccinate
Acetic acid 68.0 lor2A 681 691 690 795 # 820 NT 721466.5
Data from 4labs
Cetyltrimethylammonium 76.7 lor2A 2.95 3.21 1.72 2.3># 2.50 NT 2.59+0.654
bromide Data from 4labs
Benzalkonium chloride 78.0 lor2A 16.2 252 13.2 15.5 29.0 15.0 19.0£6.50
Stearyltrimethylammonium 91.3 lor2A 1.07 1.47 1.31 1.17 2.90 NT 1.58+0.752
chloride
Cetylpyridinium chloride 94.7 1 0.53 0.96 2.55 0.88 2.25 2.85 1.67+0.99
Domiphen bromide 96.3 1 13.4 11.4 7.55 13.4 14.8 NT 12.142.81

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 pg/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
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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 pg/mL

(Application was as is in the as is asis 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 4744400
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 116008260
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 209041010
Methyl p-hydroxybenzoate 8.7 NI 103 214 257 195 215.5 255 207+£56.4
Sucrose fatty acid ester 28.3 lor2A 250 304 292.5 315 294.5 257.5 286+26
Benzyl alcohol 31.0 lor2A 1148 888.5 1485 1100 830 1675 1190+335
Ethanol 32.7 lor2A | 10000< | 10000< | 10000< | 10000< | 10000< NT 10000<
Acid red 92 71.0 lor2A 230 231 340 3325 268.5 380 297+62.7
Calcium thioglycolate 79.7 1 300 660 287.5 420 292.5 600< 392+159
(Retest (Data from 5
labs

m-Phenylenediamine 80.7 lor2A 167 73 290 255 167 355 218+102

Lack of stability
Sodium salicylate 83.7 lor2A 840 559 1195 950 635 1525 952+364
Distearyldimethylammonium 96.3 1 18.5 43.8 57 355 32.1 39.7 37.8+£12.8
chloride
Lactic acid 102.7 1 994 982 1315 1285 1575 NT 12304248

NT Not tested

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

Benzyl alcohol 1190+335
Acid red 92 0.7 NI 230 231 340 332.5 268.5 380 297+62.7
Cetylpyridinium chloride 347 | lor2A 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-

Substance MAS | GHS IC50 of the SIRC-CVS assay pg/mL
(Draize eye test was performed at at Lab. A Lab. B Lab. C Lab. D Lab. E Lab. F Average+SD
at 10% concentration 10% 10%
Ethanol 0.0 NI 10000< 10000< 10000< 10000< 10000< NT 10000<
2-Ethylhexyl p-dimethylamino 0.0 NI 381 1193 570 97.5 484 120 4744400
benzonate
Glycerin 0.0 NI 12746 5347.5 5350 6750 12500 27000 1160048260
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 952+364
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 330 406 245 305 574 123 348+128
(10E.0)
m-Phenylenediamine 43 NI 167 73 290 255 167 355 218+102
Lack of stability
Sodium polyoxyethylene 10.0 NI 686 662 865 765 773 735 747+£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
Calcium thioglycolate 4.0 il 300 660 287.5 420 292.5 600< 392+159
(Retest (Data from 5 labs
Lactic acid 9.7 1* 994 982 1315 1285 1575 NT 12304248
Sodium lauryl sulfate 15.0° | lor2A 182 172 117 190 198 149 168+30.1
Benzyl alcohol 23.0 | lor2A 1148 888.5 1485 1100 830 1675 1190+335
Diisopropanolamine 23.0 I 455 901 720 170 1250 NT 699+414
Monoethanolamine 233 1* 4.46 9.8 5.9 10.5 17.5 NT 9.62+5.08
Acid red 92 25.0 | lor2A 230 231 340 3325 268.5 380 297+62.7
Glycolic acid 25.0 = 914 682 890 778 1075 NT 868+148
Sodium hydrogenated tallow 26.7 lor2A 143 118 113 90.8 235 1115 140+56.1
L-glutamate
Chlorhexidine gluconate (20% 283 2A 67.2 448 67.5 45.8 112.5 NT 67.6+27.4
solution)
Butanol 34.0 | lor2A 10000< 4395 10000< 10000< 10000< NT 8830<
Potassium laurate 38.0 lor2A 103 117 73 # 110 150 NT 120+20.9
Data from 4
labs
Polyoxyethylene 413 lor2A 26.7 38.0 233 323 51.0 59.5 38.4+14.2
octylphenylether (10 E.O.)
Di (2-ethylhexyl) sodium 57.0 | lor2A 210 182 181 156 175 NT 181£19.5
sulfosuccinate
Acetic acid 68.0 | lor2A 681 691 690 795 # 820 NT 721466.5
Data from 4labs
Cetyltrimethylammonium 76.7 lor2A 2.95 3.21 1.72 2.3># 2.50 NT 2.59+0.654
bromide Data from 4labs
Benzalkonium chloride 78.0 lor2A 16.2 252 13.2 15.5 29.0 15.0 19.0+£6.50
Stearyltrimethylammonium 91.3 lor2A 1.07 1.47 1.31 1.17 2.90 NT 1.58+0.752
chloride
Cetylpyridinium chloride 94.7 1 0.53 0.96 2.55 0.88 2.245 2.85 1.674+0.99
Domiphen bromide 96.3 1 13.4 114 7.55 13.4 14.8 NT 12.142.81

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-

Substance MAS | GHS IC50 of the SIRC-CVS assay pg/mL
(Draize eye test was performed at at Lab. A Lab. B Lab. C Lab. D Lab. E Lab. F Average+SD
at 10% concentration 10% 10%
Ethanol 0.0 NI 10000< 10000< 10000< 10000< 10000< NT 10000<
2-Ethylhexyl p-dimethylamino 0.0 NI 381 1193 570 97.5 484 120 4744400
benzonate
Glycerin 0.0 NI 12746 5347.5 5350 6750 12500 27000 1160048260
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 952+364
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 330 406 245 305 574 123 348+128
(10E.0)
m-Phenylenediamine 43 NI 167 73 290 255 167 355 218+102
Lack of stability
Sodium polyoxyethylene 10.0 NI 686 662 865 765 773 735 747+£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
Calcium thioglycolate 4.0 il 300 660 287.5 420 292.5 600< 392+159
(Retest (Data from 5 labs
Lactic acid 9.7 1* 994 982 1315 1285 1575 NT 12304248
Sodium lauryl sulfate 15.0° | lor2A 182 172 117 190 198 149 168+30.1
Benzyl alcohol 23.0 | lor2A 1148 888.5 1485 1100 830 1675 1190+335
Diisopropanolamine 23.0 I 455 901 720 170 1250 NT 699+414
Monoethanolamine 233 1* 4.46 9.8 5.9 10.5 17.5 NT 9.62+5.08
Acid red 92 25.0 | lor2A 230 231 340 332.5 268.5 380 297+62.7
Glycolic acid 25.0 = 914 682 890 778 1075 NT 868+148
Sodium hydrogenated tallow 26.7 lor2A 143 118 113 90.8 235 1115 140+56.1
L-glutamate
Chlorhexidine gluconate (20% 283 2A 67.2 448 67.5 45.8 112.5 NT 67.6+27.4
solution)
Butanol 34.0 | lor2A 10000< 4395 10000< 10000< 10000< NT 8830<
Potassium laurate 38.0 lor2A 103 117 73 # 110 150 NT 120+20.9
Data from 4
labs
Polyoxyethylene 413 lor2A 26.7 38.0 233 323 51.0 59.5 38.4+14.2
octylphenylether (10 E.O.)
Di (2-ethylhexyl) sodium 57.0 | lor2A 210 182 181 156 175 NT 181£19.5
sulfosuccinate
Acetic acid 68.0 | lor2A 681 691 690 795 # 820 NT 721+66.5
Data from 4labs
Cetyltrimethylammonium 76.7 lor2A 2.95 3.21 1.72 2.3># 2.50 NT 2.59+0.654
bromide Data from 4labs
Benzalkonium chloride 78.0 lor2A 16.2 252 13.2 15.5 29.0 15.0 19.0+£6.50
Stearyltrimethylammonium 91.3 lor2A 1.07 1.47 1.31 1.17 2.90 NT 1.58+0.752
chloride
Cetylpyridinium chloride 94.7 1 0.53 0.96 2.55 0.88 2.245 2.85 1.674+0.99
Domiphen bromide 96.3 1 13.4 114 7.55 13.4 14.8 NT 12.142.81
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

Substance no. and substance name

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

S1-9
$1-10
S2-1
S2-2
S2-3
S2-4
S2-5
S2-7
S2-8
S2-10
S2-11
S2-13
S2-14
S2-15
§3-1
§3-2
$3-3
S3-4
$3-5
S3-6
s3-7
$3-8
$3-9
$3-10
§3-11
§3-12
§3-13
§3-14

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

2-Ethylhexyl p-dimethylamino benzonate
Cetylpyridinium chloride

Isopropyl myristate

Polyethylene glycol 400

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

SIRC-NEL SIRC-CWE

Hubstance [T EC
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* = nio, of dats,

t = salvents wore sebected under a comman S0P, (seeond and third phases of validation),
M = cultire medivm, ME: suspension in caltere medivm, P = PRS-, D=DMS0, E=ehanol,
1= mean valee of ECaq which was average of (w0 PO s resnlis obiained (s cach laboratory.
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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-  SIRC- Mela- CHL- _
CAM TR RBC SKIN'Y MATREX™ ComePack” CVE  NREU  MTT ©VS  EYTEX™

HET-CAM 1.0
CAM-TE a7 1000

REC A5 0743 |00
SEINIT™ AT ORI DR i Al

MATREX™ a2 0711 e [T 1,006

Commelack”  —04B) —0.690 0892 0.Bd6 0913 1,000

SIRC-CVE 0582 0RO 0809 0R3E 0403 0,773 1000

SIRC-NRL  —0SE9 ORI - 0E14 R | 0.4 0,768 0097 LO00

Hela—MTT  —SE0 0831 (0858 R {0,840 0417 U85 DSRS0

CHL-CVE 545 —0765  DE] 0l .83 {0,758 0072 0GR 0SED  |,000
HYTEX™ 0751 0303 0582 —0RR 1,35 11,203 0907 D091 —ham =010 1000

W Maon-rritnnts For which ECqy values are not desermiined are given mosimom wlues.

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

10000

SIRC-CVS *
IC50 10000 -
(Hg/mL) ®
LIS
10 4
Comrelation coelMcient: rm (U5 (n=dl)
Hank cormelation coelMicaent: ¢ = 0.97% (n=31)
I 1] ] |
1 10 100 (LLT 10000

SIRC-NRU IC50  jug/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 classes of chemicals
Correlation coefficients Correlation coefficients
Methods N Pearson's lincar Spearman's rank  classfi#y N Pearson's linear  Spearman’s rank
Chorioallantoic membranc ,
HET-CAM 52 0.688 0.802 1 46 0.702 0.831
2 ] 0.779 0.714
CAM-TB 55 C0MNs 0538 I 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
RDCyy Bt 0.906 0.714
1% RDR 22464 0.671 0.579
1% A4 max . RIT 0.791 0.697
Acrtificial skin mmj:ls_ .
SKIN™ (ZK 1100)# : 0 —0,694 0.680 4 20 —0.842
MATREX ™3 ) kI ~0.672 0.832 4 0 0,754
Normal cells from rabbit cornea
Comer:k " 28 ~0.538 0.588 4 21 =0.731 0.787
froimn rahbn COLNCA . - _
29 —0.805 0.779 ‘4 22 ~0.924 0.945 |
SIRC-NRU# ) _ 30 —0.816 0.787 4 23 ~.916 0931
-Cell lines from the other mammals
Hela-MTTH 29 =0.79%9 0.745 4 12 -0.922 0.926
CHL-CVS# 2 —N.729 0.703 4 2 —0.864 0.880
EYTEX™ 38 0.313

# log {ECW} were correlated with Draize scores (maximal avernge total score). g 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 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 usicg all date - Analysis excluding specific chomical classs#
Methads Mo, of samples  Type of errors No. of evors % of ermars Semple umber fa sely predicred Mo. of samples  Type of errong No. of errors % of errors
Chorsoallantoic membrane
HET-CAM 52 P 8 1.3 51-4-10, §1-5-100 §1-8-10, S2-5-10, 52-9-100, kL] FP 1 18.4
. 52-14-10, 533100, 531210
EN I 521-1-1C0 FN 0
CAM-TB 33 FF o 16.4 S1-4-10, §1-5-10. $1-8-10, 52-1-10, §2-3-1, §2- 41 FF ? 10.5
! 510, 52-8-0.1, §3-3-100, §5-12-10
FN i N |
Red blood cells .
RBC . FP 4 Ho 51-4, 51-5, 518, 82-1 24 FP 3 16.7
FiN 5 82:13, 53-2, 83-2, 53-8, 8-10 Fn 1
Haesnoglobin
™ par ] FP Ot 6.0
Fn Gl 51.5, §2.13, §3:3, 535, 53-8, 529
1% RDE pat m FP N M7 B1-5, 518
FN G 51-9, 8213, 53-Z, 53-5, . 53-9
1% imax B FP 2RwiE X0 51-5,51-5
FN THRE §1.5, 8213, 53-3, 834, B1-4, 53-9, §3.10
Artifieial dermal models
SEINTM (ZH 1100 33 FP [ 03 5143, 514, 515, §1.7, S1-8, 521 24 FF 5 50
FI¥ 4 5213, 515, 53-8, 8§39 FN 1
MATREX™ 34 - FP 6 34 513,504, 515, 518, §241, 5212 5 FP ] 0.0
FN H §2:13, 539 FN ]
Normal cells from rabbit cornes .
ComePack 35 FP £ an.q §1-2, 81-3, §1-4, §1-5, §1-B, §2-1, 824, §3-5 26 FP 4 154
FN [} 52.13, 53.2, 53.8, 51.8 5213, 539 FN [}
zabbil comen
SIRC-CVS 34 FP ] 0.4 §1-4, §1-5, §2-1, §2-5, 2.7 25 FP 2 (X
EN 3 52-13. 83-5 S8 510 £1.1% EN Ik
SIRC-NRILT 34 FP & 9.4 §1-4, §|-5, 81-8, 82-1, 82-5, §3.7 15 FP 4 1640
) FN i 52-13, §$3-5.53-9, 8313 L [}
Cadl lines froen the ather mammals
HeLa-MTT 34 FP 513, §1-8, 51.5, §1-8, 520 5 FP 3 160
N 52-13, 83-5, 338, 53-9, 53-13 FN 1
CHL-CVS 34 FP 51-3, §1-4, 51-5, 82-1, 82-5, 527 8 FP 4 20
FH 5213, 53-8, 53-8, §3-13 FN 1
EYTEX™ 54 FP S1-T-10 §2-3-1, 52-4-100, 52.5-10, 529100, a6 FP 15 370
52-11-100
821310, 83-2-10, §3-3-10 83-3-100, 53-4-10,
53-12-10
FM S1-6-100 §1-9-10, §2-1-100. §2-6-100, 52-B-1, FN H
839-100, 52-14-10

Eye irritation patentials were classifizd into teo classes sccording Lo the Dragee goares (0=135 and > 15) and the namber of false predictions was caloulated fram linear regression lines, #: FP: false positive, FN: false
megative. @i Regression lines were meade exc uding the data of powder smply/in the case of HET-CAM and CAM-TB. The dautn for ncids, alkalis, and alechals (lower mona-cl) were excluded in the case of the
other methods, ##8: include the data of the test substancss of the firs: validayfon, for which the experiments were conducted allerwards, dunng the stcond ahd the thisd validations, %% estimated from the predic-
tion scconding to their own potocols without nsing regression Fines,

False positive: Polyethyleneglycol monolaurate (10 EO.) Sodium N-lauryl sarcosinate (30% solution), Sucrose
fatty acid ester, Calcium thioglycolate, 2-Ethylhexyl p-dimethylamino benzonate

False negative: Benzyl alcohol, Diisopropanolamine, Acetic acid, Butanol, Glycolic acid

Substance no. and substance name

S1-1 Isotonic sodium chloride solution

$1-2 Polyoxyethylene hydrogenated caster oil (60 E.O.)

S1-3 Polyoxyethylene sorbitan monolaurate (20 E.O.)

S1-4 Polyethyleneglycol monolaurate (10 E.O.)

S1-5 Sodium N-lauryl sarcosinate (30% solution)

S1-6 Sodium hydrogenated tallow L-glutamate

S1-7 Sodium lauryl sulfate

S1-8 Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution)

§1-9 Polyoxyethylene octylphenylether (10 E.O.)

$1-10 Benzalkonium chloride

S2-1 Sucrose fatty scid ester

S2-2 Glycerin

S2-3 Acid red 92

S2-4 Polyoxyethylene sorbitan monooleate (20E.O.)

S2-5 Calcium thioglycolate

S2-6 Distearyldimethylammonium chloride

S2-7 2-Ethylhexyl p-dimethylamino benzonate

S2-8 Cetylpyridinium chloride

S2-9 Methyl p-hydroxybenzoate

$2-10 Isopropyl myristate

S2-11 Polyethylene glycol 400

S2-12 Silicic anhydride

$2-13 Benzyl alcohol

S2-14 Sodium salicylate

S2-15 m-Phenylenediamine

S3-1 Ethanol

$3-2 Monoethanolamine

$3-3 Triethanolamine

S3-4 Stearyltrimethylammonium chloride

S3-5 Diisopropanolamine

S3-6 Potassium laurate

S$3-7 Cetyltrimethylammonium bromide

S3-8 Acetic acid

$3-9 Butanol

$3-10 Chlorhexidine gluconate (20% solution)

§$3-11 Domiphen bromide

$3-12 Lactic acid

$3-13 Glycolic acid

$3-14 Di (2-ethylhexyl) sodium sulfosuccinate

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

Positive

Negative

In vivo
(Classification
by GHS)

17
2B

2Ao0r

Sodium lauryl sulfate

Monoethanolamine

Acid red 92

Sodium hydrogenated tallow L-glutamate
Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide

14

Benzyl alcohol
Glycolic acid
Butanol

3

NI

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

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)

Positive Negative
Invivo 1, 2Aor | Sodium lauryl sulfate Benzyl alcohol
(Classification 2B Monoethanolamine Acid red 92
by GHS) Sodium hydrogenated tallow L-glutamate | Glycolic acid
Chlorhexidine gluconate (20% solution) Butanol
Potassium laurate Acetic acid
Polyoxyethylene octylphenylether (10
E.O.)
Di (2-ethylhexyl) sodium sulfosuccinate
Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride
Domiphen bromide
NI 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)

Positive

Negative

In vivo
(Classification
by GHS)

1,
2B

2Aor

Calcium thioglycolate

Sodium lauryl sulfate
Diisopropanolamine

Monoethanolamine

Acid red 92

Sodium hydrogenated tallow L-glutamate
Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide

16

Lactic acid
Benzyl alcohol
Glycolic acid
Butanol

4

NI

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

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)

Positive Negative
In vivo 1, 2Aor | Sodium lauryl sulfate Benzyl alcohol
(Classification 2B Monoethanolamine Acid red 92
by GHS) Sodium hydrogenated tallow L-glutamate | Glycolic acid
Chlorhexidine gluconate (20% solution) Butanol
Potassium laurate Acetic acid
Polyoxyethylene octylphenylether (10
E.O.)
Di (2-ethylhexyl) sodium sulfosuccinate
Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride
Domiphen bromide
NI 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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Table 39 Forty-eight substances
AS

No | Substance C Supplier in vivo data reported previously GHS Reference
(in vitro test) Classification at Classification at the applied concn at 10%
10% concn concn

1 2-Bromo-2-nitropropane-1,3-diol 52-51-7 Fluorochem | Positive Positive 100, 20, 10, 5% 1,2A0r 2B JACT 3(3):139-155,1984.

Negative 2, 0.5% JEPT 4(4):47-61, 1980.
2 Benzalkonium chloride 8001-54-5 Wako Positive Positive 2, 1,0.5% Negative 0.1,0.01% | !.2Aor2B JACT 8(4):589-625, 1989.
3 Cetrimonium chloride 112-02-7 Wako Positive Positive 2.5, 1.2,0.5% Negative 0.1% 1,2A0r2B 1T 16(S3):195-220,1997.
4 Chlorhexidine digluconate 18472-51-0 Wako Positive Positive 20, 2% Negative 0.05 1,2A0r2B JACT 12(3):201-23, 1993.
5 Chlorophene 120-32-1 Wako Positive Positive 100,3% Negative 1, 0.3% 1,2A0r2B 1T 23(S1):1-27 2004.
6 Dioctyl sodium sulfosuccinate 577-11-7 Alfa Aesar Positive Positive 10% Negative 2, 0.5% 1,2A0r2B T 17(S4):1-20, 1998.
7 Lauramide DEA 120-40-1 Wako Positive Positive 20, 10% 1,2A0r 2B JACT 5(5):415-54, 1986.
8 Phenethyl alcohol 60-12-8 Wako Positive Positive 100, 15, 5% Negative 0.3% 1,2A0r2B JACT 9(2):165-83, 1990.
9 Stearalkonium chloride 122-19-0 Wako Positive PosiFive 25,4,2.5% N 1,2A0r 2B JACT 1(2):57-69, 1982.

egative 0.5%
10 | TEA-Lauryl sulfate 139-96-8 Wako Positive Positive 20, 10, 5, 2.5, 1.25% 1,2A0r 2B JACT 1(4):143-67, 1982.
11 Acetyl tributyl citrate 77-90-7 Wako Negative Negative 100% NI DT 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 78491-02-8 | MP Negative Negative 30% N 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 40 Results of 48 substances on the SIRC-CVS assay

No Substance ;ﬂ"ﬁif_“f% : Range finding test ‘ in t Tadgemen
st Medun | Gtarting | Phsil Range of IC50 Medum | Starting | Physiel 1C50
concn pg/mL concn u;:gt]-sL
: pg/mL : (ng/mL) : :
1 2—Br0m0—2—Nitropropa Solution Medium 10000 Solution 1<IC50<10 Medium 10 Solution 6.42+0.85 Positive
ne-1,3-Diol
2 Benzalkonium chloride Suspension /I\[/)[]:é?ﬁ] 1000 Solution 1<IC50<10 /ﬁi/éisgn 10 Solution 3.47+0.47 Positive,
3 Cetrimonium chloride Solution Medium 10000 Solution 1C50<1 Medium 10 Solution 0.56+0.16 Positive,
orhexidine wspended S olution < < Solution 0013, it
4 Chlorhexidi - /32’(‘1‘5‘?‘“ 200 Soluti 2<I1C50<20 ﬁmi?m 200 Soluti 7.92+3.92 !
digluconate 1000 10<IC50<100 1000 39.6+19.6
(20% Solution)
5 Chlorophene asponded /32’(‘1‘5‘?‘“ 100 Solution 10<IC50<100 ﬁmi?m 100 Suspension 25.6+9.1 Fositive
6 Dioctyl sodium Suspension /32’(‘1‘5‘?‘“ 1000 Solution 10<IC50<100 DMfmeE“ 100 Solution 81.3+4.8 Fositive
sulfosuccinate
7 Lauramide DEA Suspension DMSOMed 1000 Suspension 10<IC50<100 oo 100 Solution 18.3+4.1 rosidve
8 Phenethyl alcohol Suspension DMSOMed 1000 Solution 1000<IC50 Medium 10000 Suspension 18301360 s
9 Stearalkonium chloride | g | FhUMe 100 Solution 1<IC50<10 ithanol 10 Solution 2.66+0.56 rosidve
10 TEA—Lauryl sulfate Solution Medium 4000 Solution 40<IC50<400 Medium 400 Solution 11743 Positive
40% Solution 10000 100<IC50<1000 1000 2904
11 | Acetyl tributyl citrate wpended | hanol 100 Solution 0<IC50 Medium - wsmnded Could not be N
tested
12 | Benzophenone-1 wores | DMSOMd 100 Suspension 10<IC50<100 NSO 100 | Suspension 29.348.0 =
13 | Benzophenone-2 cpended | SO 100 Suspension 10<IC50<100 PMSOMed | 100 Suspension 53.4+6.4 st
14| Butylene glycol Solion ™| Miedium 10000 Solution 10000<IC50 Medium 10000 | Slution 10000< e
15 | Carnauba (Copernicia wspended - sus,i?.[de . Could not be - Could not be NE
cerifera) wax tested tested
16 | Cetyl alcohol T 100 Suspension 10<IC50<100 Duso 100 | Sespension 25.1+12.1 e
17 | Cetyl palmitate swspended - - Sus;"e““‘de d Cotildtnzt be - - Coutld tn(()it be NE
este este
18 | Decyl oleate asponded /323::);; 100 Suspension 100<IC50 Medium - gus;’e‘: e Could not be NE
) tested
19 | Diazolidinyl urea solution Medium 10000 Solution 1<IC50<10 Medium 100 Solution 11.5£7.7 i
20 | Diethylhexyl wpmted | o 1000 [ Suspension 1000<IC50 Medium - wenq | Couldnotbe | M55
adipate(=Octyl) tested
21 | Diisopropyl adipate wspended DM?S‘: Med 1000 Suspension 100<IC50<1000 ﬁmi?m 1000 Suspension 633+16 SEZHD
22 Ethylhexyl palmitate Suspension /11\2/1123:1‘:)‘; 1000 Suspension 1000<IC50 Medium 10000 Suspension 10000< Negative
(=Octyl)
23 | Ethylhexyl stearate wpended | hanol 100 Suspension 100<IC50 Medium - cwsmened Could not be N
(=Octyl) tested
24 | Glyceryl stearate swspended - wspended Could not be - Could not be N
tested tested
25 | Hexylene glycol Medium 10000 1000<IC50<1000 Medium 10000 Suspension 7500+600 REFED
0
26 | Isocetyl stearate wspended Ethanol 1000 Suspension 1000<IC50 Medium - M‘S;'Lf:dc . Could not be R
tested
27 | Isopropyl Myristate T 1000 Suspension 1000<IC50 Medium - cwspanted Could not be REE
tested
28 | Isopropyl Palmitate susponded f,}i‘g:j’;] 1000 Suspension 1000<IC50 Medium - sus:)\:)lde | Could not be REZHD
tested
29 | Oleyl alcohol wpended | ahanol 100 Suspension 10<IC50<100 Eihanl 100 | Sespension 41.9+13.3 e
30 | PEG-2 stearate wspended /BZ"?‘JO‘“ 100 Solution 100<IC50 Medium 10000 ws[’)"e‘:“ e Could not be NE
) tested
31 | PEG-40 stearate Suspension Medium 10000 Suspension 100<IC50<1000 Medium 1000 Solution 230+79 s
5000
32 Phytantriol su,y;[ded /ﬁﬁ?ﬁ, 1000 Suspension 10<IC50<100 /1\[/)[2/([118:?11 100 Suspension 37.2+11.8 poF:illsi\e/e
33 Propylene carbonate Solution Medium 10000 Solution 1000<IC50<1000 Medium 10000 Solution 6050+490 Negative
0
34 | Ricinus communis asponded /Bm?uom 100 Solution 100<IC50 Medium - gus;’e‘: e Could not be NE
(Castor) seed oil ) tested
35 | Safflower (Carthamus wspended oMo 1000 Solution 1000<IC50 Medium - ms:jc‘;‘dc . Could not be R
tinctorius) oil tested
36 | Sesame (Sesamum e DMSO 1000 Solution 1000<IC50 Medium - Not Could not be R
L. 5 P /Medium suspended
indicum) oil tested
37 Sodium soluton Medium 10000 Solution 100<IC50<1000 Medium 1000 Solution 860+224 NEFR
dehydroacetate
38 Sodium stearate Suspension Medium 10000 Suspension 10<IC50<100 Medium 1000 Suspension 56.5+8.2 pDF:ll‘sizc
2500
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39 Sorbitan oleate Suspension /]al;/([hsla] 1000 Solution 1000<IC50 Medium 10000 Suspension 5170+1560 Negative
40 | Sorbitan sesquioleate Supesion | DMSO 1000 Solution 1000<IC50 Medium 10000 | Suspension 10000< peEE
41 | Sorbitan stearate wspended - - suﬂ‘i‘x o Could not be - Could not be NE
tested tested
42 Squalane ﬁuﬁg'::ded /ﬁﬁ?ﬁ, 1000 Solution 1000<IC50 Medium _ susl,])\’e(;lded Could not be Neg;tive
tested
43 | Steareth-2 wpended | hanol 100 Solution 10<IC50<100 Eihanal 100 Solution 22.4+5 .4 )
44 Steareth-20 Solution Medium 10000 Solution 10<IC50<100 Medium 100 Solution 16.5£8.3 P‘l;‘z‘sise
45 | Stearyl alcohol wspended - Not Could not be - Could not be NE
suspended
tested tested
46 | Triacetin Solation Medium 10000 Solution 1000<IC50<1000 Medium 10000 Solution 1780+720 REZER
0
47 Triethylene gIYCOI Solution Medium 10000 Solution 10000<IC50 Medium 10000 Solution 10000< Negative
48 | Zinc stearate wspended - Sus]’l‘;‘ ' Could not be - Could not be NE
tested tested
Tj:gm Tween 20 - - Medium 1000 Solution 501+33 Negative

referen
ce

#: 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 Negative Could not be tested
In vivo Positive 2-Bromo-2-nitropropane-1,3-diol Phenethyl alcohol
(Classification by (6.42 +0.85) (1830 + 1360)
Draize eye test at Benzalkonium chloride
10% concn) (3.47 +0.47)
Cetrimonium chloride
Corneal damage (0.56 + 0.16)
or MAS over 15 Chlorhexidine digluconate
was classified as (7.92 + 3.92)
positive. Chlorophene
(25.6 £9.1)
Dioctyl sodium sulfosuccinate
(81.3+4.8)
Lauramide DEA
(18.3+4.1)
Stearalkonium chloride
(2.66 + 0.56)
TEA-Lauryl sulphate
(117 £3)
9 1 0
Negative Benzophenone-1 Butylene glycol Acetyl tributyl citrate
(29.3£8.0) (10000<) Carnauba wax
Benzophenone-2 Diethylhexyl adipate Castor seed oil
NI for GHS (534+64) (1000<) Cetyl palmitate
Cetyl alcohol Diisopropyl adipate Decyl oleate
(25.1+12.1) (633 £ 16) Ethylhexyl stearate
Diazolidinyl urea Ethylhexyl palmitate Glyceryl stearate
(11.5+7.7) (10000<) PEG-2 stearate
Oleyl alcohol Hexylene glycol Sorbitan stearate
(41.9+13.3) (7500 + 600) Stearyl alcohol
PEG-40 stearate Isocetyl stearate Zinc stearate
(230 +79) (1000<)
Phytantriol Isopropyl myristate
(372+11.8) (1000<)
Sodium stearate Isopropyl palmitate
(56.5+8.2) (1000<)
Steareth-2 Propylene carbonate
(224+54) (6050 + 490)
Steareth-20 Safflower oil
(16.5+8.3) (1000<)
Sesame oil
(1000<)
Sodium dehydroacetate
(860 + 224)

10

Sorbitan oleate
(5170 + 1560)
Sorbitan sesquioleate
(10000<)
Squalane
(1000<)
Triacetin
(1780 + 720)
Triethylene glycol

(10000<)
17

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 [Tg/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)

Positive Negative Could not be tested
In vivo Positive 2-Bromo-2-nitropropane-1,3-diol Phenethyl alcohol
(Classification by (6.42 +0.85) (1830 + 1360)
Draize eye test at Benzalkonium chloride
10% concn) (3.47 +0.47)
Cetrimonium chloride
Corneal damage (0.56 + 0.16)
or MAS over 15 Chlorhexidine digluconate
was classified as (7.92 + 3.92)
positive. Chlorophene
(25.6 £9.1)
Dioctyl sodium sulfosuccinate
(81.3+4.8)
Lauramide DEA
(18.3+4.1)
Stearalkonium chloride
(2.66 + 0.56)
TEA-Lauryl sulphate
(117 £3)
9 1 0
Negative Benzophenone-1 Butylene glycol Acetyl tributyl citrate
(29.3£8.0) (10000<) Carnauba wax
Benzophenone-2 Diethylhexyl adipate Castor seed oil
NI for GHS (534+64) (1000<) Cetyl palmitate
Cetyl alcohol Diisopropyl adipate Decyl oleate
(25.1+12.1) (633 £ 16) Ethylhexyl stearate
Diazolidinyl urea Ethylhexyl palmitate Glyceryl stearate
(11.5+7.7) (10000<) PEG-2 stearate
Oleyl alcohol Hexylene glycol Sorbitan stearate
(41.9+13.3) (7500 + 600) Stearyl alcohol
PEG-40 stearate Isocetyl stearate Zinc stearate
(230 +79) (1000<)
Phytantriol Isopropyl myristate
(372+11.8) (1000<)
Sodium stearate Isopropyl palmitate
(56.5+8.2) (1000<)
Steareth-2 Propylene carbonate
(224+54) (6050 + 490)
Steareth-20 Safflower oil
(16.5+8.3) (1000<)
Sesame oil
(1000<)
Sodium dehydroacetate
(860 + 224)

10

Sorbitan oleate
(5170 + 1560)
Sorbitan sesquioleate
(10000<)
Squalane
(1000<)
Triacetin
(1780 + 720)
Triethylene glycol

(10000<)
17

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 [Tg/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

Positive

Negative

Could not be tested

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

Corneal damage
or MAS over 15
was classified as
positive.

Positive

Calcium thioglycolate

Sodium lauryl sulfate
Diisopropanolamine
Monoethanolamine

Acid red 92

Sodium hydrogenated tallow L-glutamate
Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide
2-Bromo-2-nitropropane-1,3-diol

Cetrimonium chloride
Chlorhexidine digluconate
Chlorophene

Dioctyl sodium sulfosuccinate
Lauramide DEA
Stearalkonium chloride
TEA-Lauryl sulphate

24

Lactic acid
Benzyl alcohol
Glycolic acid
Butanol
Phenethyl alcohol

5

0

Negative

NI for GHS

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

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

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
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Table 44 Methods of the LDM-MTT assay

Test substance The MATREX kit Was donated by
Orpanogenesis Inc, for the first phase of the vali-
dation study. and by Toyobo Co. Lid for the sec-
ond nnd third phases. The kit consisted of LEIMMs,
polyethylene ning, silicon sealant and assay medivm,
and included all requirements for the test,

The solvents for diluting test substances were dis-
tilled water, 50% dimethy]l sulfoxide and ethylene
glyeol in ECsy value measurement, while in the
MATREX scoring method the solvent was distilled
water only. In this case, if 8 substance was not sol-
ubbe vr could oot be dispersed i water, it was. car-
ried out at only one dose level- 100%.

preparation

Test kit and The MATREX kit was donated by
procedures Organogenesis Ine, for the first phase of the vali-
dation study, and by Toyebo Co. Ltd for the scc-
ond nnd third phases, The kit consisted of LDMs,
polyethylene ning, silicon sealant and assay medium,
and inclueded all requirements for the test,

The solvents for diluting test substances were dis-
tilled water, 50% dimethyl sulfoxide and ethylene
glyeal in ECsy value measurement, while in the
MATREX scoring method the solvent was distilled
water only. In this case, if a substance was not sol-
wirke vr could oot be dispersed in water, it was car-
ried out at only one dose level- 100%.
plate and §ml assay medium was added to the sur-
face of the LDM for 30 min at room temperature
to remove any residual conditionsd medium from
the LIDM, Then, 5 ml the assay medium was aspi-
rated and 1.5 ml of fresh assay mediom was added
underneath each LM, The polyethylene ring was
applied to the surface of the LDM using silicon sea-
lant around the area of exposure. Then, B0 ul {or
B0 mg in the case of a solid) test substance was
applied 1o the surface, The LDM was exposed 1o
the test substance Tor 24 hr at 37'C n a 5% COy
incubator. After incubation, the test substance was
remaved from the LDM by washing with the assay
medium. The LDM was dipped in 1.5 ml MTT sal-
ution {(.333 mg MTT/I ml assay medium ) for 3
4 hr at 37°C. Aler exposure 1o MTT, the centre of
the LIOM tissue was excised using an 8 mm diam-
eler skin biopsy punch. As an indicator of cell via-
bility, MTT formazan formed by the reaction of
MTT was extracted by exposure o 0.3 ml isopropa-
nol containing 0,04 0 HCI for 2 hr. The absorbance
abl 570 nm was measured after calibrating with the
extraction solvent as a blank. Untreated controls
were handled in the same manner, cacept that they
were treated without the test substance,

EC50 value A preliminary range-finding test was performed
measurement with several concentrations of esch test substance.
The coll survival rate was calculated  against
untreated control value. According to the results of
the preliminary test, the definitive fest was carned
out using five doses o obtain the ECy value, The
ECy value for each test subsiance was estimated
from o 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%)

Substance MAS GHS IC50 of the LDM-MTT assay %

Draize eye test was at at Lab. A Lab. B Lab. C Lab. D Lab. E Lab. F Lab. G Average+SD (%)
performed at 10% 10% 10%
concentration
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 4.8 2.53 1.65 1.4 1.93 32 1.55 24£1.2
monooleate (20E.O.)
Sodium salicylate 0.0 NI 9.2 9.8 8.5 6.0 5.47 11.5 11.5 8.9+2.4
Triethanolamine 0.0 NI 7.6 4.1 6.2 8.4 NT NT NT 6.6+1.9
Isopropyl myristate 0.7 NI 100< 100< 100< 100< 100< 100< 100< 100<
Polyoxyethylene sorbitan 0.7 NI 0.072 0.057 0.061 NT NT NT NT 0.063+0.008
monolaurate (20 E.O.)
Polyethyleneglycol 33 NI 0.064 0.06 0.058 NT NT NT NT 0.061+0.003
monolaurate (10 E.O.)
Calcium thioglycolate 4.0 NI 1.4 6.4 6.0 7.7 2.15 7.0 1.5 4.6+£2.8
m-Phenylenediamine 43 NI 0.56 3.4 0.145 0.72 0.47 0.45 0.4 0.88+1.13
(Lack of stability)
Lactic acid 9.7 NI 0.31 0.27 0.285 0.26 NT NT NT 0.28+0.02
Sodium polyoxyethylene 10.0 NI 0.060 0.047 0.06 NT NT NT NT 0.056+0.008
laurylether sulfate (2 E.O.)
(27% solution)
Sodium N-lauryl 10.3 NI 0.22 0.25 0.32 NT NT NT NT 0.26+0.05
sarcosinate (30% solution)
Sucrose fatty scid ester 11.0 NI 0.027 0.014 0.024 0.009 0.013 0.02 0.033 0.020+0.009
Diisopropanolamine 23.0 NI 1.2 1.1 0.92 0.88 NT NT NT 1.0£0.2
Sodium lauryl sulfate 15.0° lor2A 0.017 0.015 0.018 NT NT NT NT 0.017+0.002
Benzyl alcohol 23.0 lor2A 7.4 7.0 8.6 6.2 8.2 7.15 6.4 7.3+0.9
Monoethanolamine 23.3 2B 0.34 0.38 0.33 0.53 NT NT NT 0.40+0.09
Acid red 92 25.0 lor2A 0.0086 0.0062 0.0074 0.0038 0.0073 0.0008 0.018 0.0074+0.0054
Glycolic acid 25.0 2B 0.22 0.21 0.155 0.16 NT NT NT 0.19+0.03
Sodium hydrogenated 26.7 lor2A 0.0018 0.00385 0.0041 NT NT NT NT 0.0033+0.0013
tallow L-glutamate
Chlorhexidine gluconate 28.3 2A 0.061 0.037 0.0195 0.042 NT NT NT 0.040+0.017
(20% solution)
Butanol 34.0 lor2A 8.6 6.0 12.3 9.6 NT NT NT 9.1£2.6
Potassium laurate 38.0 lor2A 0.17 0.23 0.13 0.13 NT NT NT 0.17+0.05
Polyoxyethylene 413 lor2A 0.034 0.0285 0.060 NT NT NT NT 0.041+0.017
octylphenylether (10 E.O.)
Di (2-ethylhexyl) sodium 57.0 lor2A 0.0066 0.0083 0.0068 0.0074 NT NT NT 0.0073+0.0008
sulfosuccinate
Acetic acid 68.0 lor2A 0.23 0.24 0.215 0.96 NT NT NT 0.41+0.37
Cetyltrimethylammonium 76.7 lor2A 0.0015 0.0014 0.0018 0.0022 NT NT NT 0.0017+0.0004
bromide
Benzalkonium chloride 78.0 lor2A 0.0018 0.0023 0.0016 NT NT NT NT 0.0019+0.0004
Stearyltrimethylammonium 91.3 lor2A 0.0030 0.0012 0.0013 0.0014 NT NT NT 0.0017+0.0009
chloride
Cetylpyridinium chloride 94.7 1 0.0027 0.0013 0.00265 0.0013 0.00124 0.00165 0.0026 0.0019+0.0007
Domiphen bromide 96.3 1 0.0018 0.0021 0.0070 0.0019 NT NT NT 0.0032+0.0025

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-

Substance MAS GHS IC50 of the LDM-MTT assay %

Draize eye test was at at Lab. A Lab. B Lab. C Lab. D Lab. E Lab. F Lab. G Average+SD (%)
performed at 10% 10% 10%
concentration
Ethanol 0.0 NI 36 41 37.5 56 NT NT NT 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 2.53 1.65 1.4 1.93 32 1.55 2.4+1.2
monooleate (20E.O.)
Sodium salicylate 0.0 NI 9.2 9.8 8.5 6.0 547 11.5 11.5 8.9+2.4
Triethanolamine 0.0 NI 7.6 4.1 6.2 8.4 NT NT NT 6.6+1.9
Isopropyl myristate 0.7 NI 100< 100< 100< 100< 100< 100< 100< 100<
Polyoxyethylene sorbitan 0.7 NI 0.072 0.057 0.061 NT NT NT NT 0.063+0.008
monolaurate (20 E.O.)
Polyethyleneglycol 33 NI 0.064 0.06 0.058 NT NT NT NT 0.061+0.003
monolaurate (10 E.O.)
m-Phenylenediamine 43 NI 0.56 3.4 0.145 0.72 0.47 0.45 0.4 0.88+1.13
(Lack of stability)
Sodium polyoxyethylene 10.0 NI 0.060 0.047 0.06 NT NT NT NT 0.056+0.008

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

Sodium N-lauryl 10.3 NI 0.22 0.25 0.32 NT NT NT NT 0.26+0.05
sarcosinate (30% solution)

Sucrose fatty scid ester 11.0 NI 0.027 0.014 0.024 0.009 0.013 0.02 0.033 0.020+0.009
Calcium thioglycolate 4.0 1* 14 6.4 6.0 7.7 2.15 7.0 1.5 4.6+2.8
Lactic acid 9.7 1* 0.31 0.27 0.285 0.26 NT NT NT 0.28+0.02
Sodium lauryl sulfate 15.0° lor2A 0.017 0.015 0.018 NT NT NT NT 0.017+0.002
Benzyl alcohol 23.0 lor2A 7.4 7.0 8.6 6.2 8.2 7.15 6.4 7.3+0.9
Diisopropanolamine 23.0 1* 1.2 1.1 0.92 0.88 NT NT NT 1.0£0.2
Monoethanolamine 23.3 1* 0.34 0.38 0.33 0.53 NT NT NT 0.40+0.09
Acid red 92 25.0 lor2A 0.0086 0.0062 0.0074 0.0038 0.0073 0.0008 0.018 0.0074+0.0054
Glycolic acid 25.0 1* 0.22 0.21 0.155 0.16 NT NT NT 0.19+0.03
Sodium hydrogenated 26.7 lor2A 0.0018 0.00385 0.0041 NT NT NT NT 0.0033+0.0013
tallow L-glutamate

Chlorhexidine gluconate 283 2A 0.061 0.037 0.0195 0.042 NT NT NT 0.040+0.017
(20% solution)

Butanol 34.0 lor2A 8.6 6.0 12.3 9.6 NT NT NT 9.1+2.6
Potassium laurate 38.0 lor2A 0.17 0.23 0.13 0.13 NT NT NT 0.17+0.05
Polyoxyethylene 413 lor2A 0.034 0.0285 0.060 NT NT NT NT 0.041+0.017
octylphenylether (10 E.O.)

Di (2-ethylhexyl) sodium 57.0 lor2A 0.0066 0.0083 0.0068 0.0074 NT NT NT 0.0073+0.0008
sulfosuccinate

Acetic acid 68.0 lor2A 0.23 0.24 0.215 0.96 NT NT NT 0.41+0.37
Cetyltrimethylammonium 76.7 lor2A 0.0015 0.0014 0.0018 0.0022 NT NT NT 0.0017+0.0004
bromide

Benzalkonium chloride 78.0 lor2A 0.0018 0.0023 0.0016 NT NT NT NT 0.0019+0.0004
Stearyltrimethylammonium 91.3 lor2A 0.0030 0.0012 0.0013 0.0014 NT NT NT 0.0017+0.0009
chloride

Cetylpyridinium chloride 94.7 1 0.0027 0.0013 0.00265 0.0013 0.00124 0.00165 0.0026 0.0019+0.0007
Domiphen bromide 96.3 1 0.0018 0.0021 0.0070 0.0019 NT NT NT 0.0032+0.0025

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)

Substance MAS GHS 1C50 of the LDM-MTT assay %

Draize eye test was at at Lab. A Lab. B Lab. C Lab. D Lab. E Lab. F Lab. G Average+SD (%)
performed at 10% 10% 10%
concentration
Ethanol 0.0 NI 36 41 37.5 56 NT NT NT 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 2.53 1.65 1.4 1.93 32 1.55 2.4+1.2
monooleate (20E.O.)
Sodium salicylate 0.0 NI 9.2 9.8 8.5 6.0 5.47 11.5 11.5 8.9+2.4
Triethanolamine 0.0 NI 7.6 4.1 6.2 8.4 NT NT NT 6.6£1.9
Isopropyl myristate 0.7 NI 100< 100< 100< 100< 100< 100< 100< 100<
Polyoxyethylene sorbitan 0.7 NI 0.072 0.057 0.061 NT NT NT NT 0.063+0.008
monolaurate (20 E.O.)
Polyethyleneglycol 33 NI 0.064 0.06 0.058 NT NT NT NT 0.061+0.003
monolaurate (10 E.O.)
Calcium thioglycolate 4.0 NI 14 6.4 6.0 7.7 2.15 7.0 1.5 4.6+£2.8
m-Phenylenediamine 43 NI 0.56 34 0.145 0.72 0.47 0.45 0.4 0.88+1.13
(Lack of stability)
Lactic acid 9.7 NI 0.31 0.27 0.285 0.26 NT NT NT 0.28+0.02
Sodium polyoxyethylene 10.0 NI 0.060 0.047 0.06 NT NT NT NT 0.056+0.008

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

Sodium N-lauryl 10.3 NI 0.22 0.25 0.32 NT NT NT NT 0.26+0.05
sarcosinate (30% solution)

Sucrose fatty scid ester 11.0 NI 0.027 0.014 0.024 0.009 0.013 0.02 0.033 0.020+0.009
Diisopropanolamine 23.0 NI 1.2 1.1 0.92 0.88 NT NT NT 1.0£0.2
Sodium lauryl sulfate 15.0° lor2A 0.017 0.015 0.018 NT NT NT NT 0.017+0.002
Benzyl alcohol 23.0 lor2A 7.4 7.0 8.6 6.2 8.2 7.15 6.4 7.3+0.9
Monoethanolamine 23.3 2B 0.34 0.38 0.33 0.53 NT NT NT 0.40+0.09
Acid red 92 25.0 lor2A 0.0086 0.0062 0.0074 0.0038 0.0073 0.0008 0.018 0.0074+0.0054
Glycolic acid 25.0 2B 0.22 0.21 0.155 0.16 NT NT NT 0.19+0.03
Sodium hydrogenated 26.7 lor2A 0.0018 0.00385 0.0041 NT NT NT NT 0.0033+0.0013
tallow L-glutamate

Chlorhexidine gluconate 283 2A 0.061 0.037 0.0195 0.042 NT NT NT 0.040+0.017
(20% solution)

Butanol 34.0 lor2A 8.6 6.0 12.3 9.6 NT NT NT 9.142.6
Potassium laurate 38.0 lor2A 0.17 0.23 0.13 0.13 NT NT NT 0.17+0.05
Polyoxyethylene 413 lor2A 0.034 0.0285 0.060 NT NT NT NT 0.041+0.017
octylphenylether (10 E.O.)

Di (2-ethylhexyl) sodium 57.0 lor2A 0.0066 0.0083 0.0068 0.0074 NT NT NT 0.0073+0.0008
sulfosuccinate

Acetic acid 68.0 lor2A 0.23 0.24 0.215 0.96 NT NT NT 0.41+0.37
Cetyltrimethylammonium 76.7 lor2A 0.0015 0.0014 0.0018 0.0022 NT NT NT 0.0017+0.0004
bromide

Benzalkonium chloride 78.0 lor2A 0.0018 0.0023 0.0016 NT NT NT NT 0.0019+0.0004
Stearyltrimethylammonium 91.3 lor2A 0.0030 0.0012 0.0013 0.0014 NT NT NT 0.0017+0.0009
chloride

Cetylpyridinium chloride 94.7 1 0.0027 0.0013 0.00265 0.0013 0.00124 0.00165 0.0026 0.0019+0.0007
Domiphen bromide 96.3 1 0.0018 0.0021 0.0070 0.0019 NT NT NT 0.0032+0.0025

The data were taken from Ohuchi et al. (1999). Triethanolamine was used as negative reference. In Lab. E-G that
tricthanolamine 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-

Substance MAS GHS IC50 of the LDM-MTT assay %

Draize eye test was at at Lab. A Lab. B Lab. C Lab. D Lab. E Lab. F Lab. G Average+SD (%)
performed at 10% 10% 10%
concentration
Ethanol 0.0 NI 36 41 37.5 56 NT NT NT 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 2.53 1.65 1.4 1.93 32 1.55 2.4+1.2
monooleate (20E.O.)
Sodium salicylate 0.0 NI 9.2 9.8 8.5 6.0 547 11.5 11.5 8.9+2.4
Triethanolamine 0.0 NI 7.6 4.1 6.2 8.4 NT NT NT 6.6+1.9
Isopropyl myristate 0.7 NI 100< 100< 100< 100< 100< 100< 100< 100<
Polyoxyethylene sorbitan 0.7 NI 0.072 0.057 0.061 NT NT NT NT 0.063+0.008
monolaurate (20 E.O.)
Polyethyleneglycol 33 NI 0.064 0.06 0.058 NT NT NT NT 0.061+0.003
monolaurate (10 E.O.)
m-Phenylenediamine 43 NI 0.56 3.4 0.145 0.72 0.47 0.45 0.4 0.88+1.13
(Lack of stability)
Sodium polyoxyethylene 10.0 NI 0.060 0.047 0.06 NT NT NT NT 0.056+0.008

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

Sodium N-lauryl 10.3 NI 0.22 0.25 0.32 NT NT NT NT 0.26+0.05
sarcosinate (30% solution)

Sucrose fatty scid ester 11.0 NI 0.027 0.014 0.024 0.009 0.013 0.02 0.033 0.020+0.009
Calcium thioglycolate 4.0 1* 14 6.4 6.0 7.7 2.15 7.0 1.5 4.6+2.8
Lactic acid 9.7 1* 0.31 0.27 0.285 0.26 NT NT NT 0.28+0.02
Sodium lauryl sulfate 15.0° lor2A 0.017 0.015 0.018 NT NT NT NT 0.017+0.002
Benzyl alcohol 23.0 lor2A 7.4 7.0 8.6 6.2 8.2 7.15 6.4 7.3+0.9
Diisopropanolamine 23.0 1* 1.2 1.1 0.92 0.88 NT NT NT 1.0£0.2
Monoethanolamine 23.3 1* 0.34 0.38 0.33 0.53 NT NT NT 0.40+0.09
Acid red 92 25.0 lor2A 0.0086 0.0062 0.0074 0.0038 0.0073 0.0008 0.018 0.0074+0.0054
Glycolic acid 25.0 1* 0.22 0.21 0.155 0.16 NT NT NT 0.19+0.03
Sodium hydrogenated 26.7 lor2A 0.0018 0.00385 0.0041 NT NT NT NT 0.0033+0.0013
tallow L-glutamate

Chlorhexidine gluconate 283 2A 0.061 0.037 0.0195 0.042 NT NT NT 0.040+0.017
(20% solution)

Butanol 34.0 lor2A 8.6 6.0 12.3 9.6 NT NT NT 9.1+2.6
Potassium laurate 38.0 lor2A 0.17 0.23 0.13 0.13 NT NT NT 0.17+0.05
Polyoxyethylene 413 lor2A 0.034 0.0285 0.060 NT NT NT NT 0.041+0.017
octylphenylether (10 E.O.)

Di (2-ethylhexyl) sodium 57.0 lor2A 0.0066 0.0083 0.0068 0.0074 NT NT NT 0.0073+0.0008
sulfosuccinate

Acetic acid 68.0 lor2A 0.23 0.24 0.215 0.96 NT NT NT 0.41+0.37
Cetyltrimethylammonium 76.7 lor2A 0.0015 0.0014 0.0018 0.0022 NT NT NT 0.0017+0.0004
bromide

Benzalkonium chloride 78.0 lor2A 0.0018 0.0023 0.0016 NT NT NT NT 0.0019+0.0004
Stearyltrimethylammonium 91.3 lor2A 0.0030 0.0012 0.0013 0.0014 NT NT NT 0.0017+0.0009
chloride

Cetylpyridinium chloride 94.7 1 0.0027 0.0013 0.00265 0.0013 0.00124 0.00165 0.0026 0.0019+0.0007
Domiphen bromide 96.3 1 0.0018 0.0021 0.0070 0.0019 NT NT NT 0.0032+0.0025

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 asis 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 1.4 1.36 1.75 2.2 1.7+0.3
Distearyldimethylammonium 96.3 1 0.11 0.072 0.295 0.092 0.0125 0.22 0.07 0.12+0.10
chloride
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Fig. 9 Interlaboratory variability in the LDM-MTT assay
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2nd phase-6 Distearyldimethylammonium chloride
e i g [ ] + & X Lah.F 2nd phase-8 Cetylpyridinium chloride
2nd phase-9 Methyl p-hydroxybenzoate
i 8 fa ‘ & Lab. G 2nd phase-13 Benzyl alcohol
2nd phase-14 Sodium salicylate
O H ’ o ﬁ a W mean 2nd phase-15 m-Phenylenediamine
P g | 3rd pha Ethanol
X d 3rd phas Monoethanolamine
3rd phase-3 Triethanolamine
3rd phase-4 Stearyltrimethylammonium chloride
3rd phase-5 Diisopropanolamine
n.00m] L . — L — 3rd phase-6 Potassium laurate
23450789 11{ I 45608 9134151 234567 59 001121314 3rd phase-7 Cetyltrimethylammonium bromide
L I L i 3rd phase-8 Acetic acid
st p.ﬂ.! i | ]).-I- dyd P‘hm 3rd phase-9 Butanol o .
3rd phase-10 Chlorhexidine gluconate (20% solution)
R“Imu“ﬂﬁ M, 3rd phase-11 Domiphen bromide
3rd phase-12 Lactic acid
3rd phase-13 Glycolic acid
3rd phase-14 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 0.998 0.991
coefficent

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 coefficients Correlation coefficients
Methods N Pearson's linear Spearman’s rank  classfi§ N Pearson's linear  Spearman’s rank
Chorioallantoic membranc .
HET-CAM 52 0.688 0.802 1 46 0.702 0.831
2 [ 0.779 0.714
CAM-TR 55 ©0.718 0.838 ! 48 0.801 0.863
: 2 7 0.926 0.964
Red blood cells
RBC 17 —0.631 0.643 k] 16 —0.651 0.674
Haemoglobin -
RDCyq Bl 0.906 0.714
1% RDR 235 0.671 0.579

1% 4 max . RIT 0.791 0.697
Artificial skin models . l
T™

g 10 0 £94 06RO 4 20 —.842
I MATREX ™3 . an ~{.672 0.832 4 20 =0,754 I
Normal cells from rabbit cornea
CornePack # 28 —0.538 0.588 4 21 =0.731 0.787
Cell lines from raﬁbit cornea E :
SIRC-CVS# 29 —0.805 0.779 4 22 ~{.924 0.945
SIRC-NRU# ) _ a0 —0.816 0.787 4 23 -0.916 0.931
“Cell lines from the other mammals
HeLa-MTT§# 9 =0.799 0.745 4 12 =0.922 0.926
CHL-CVS# ] —0.729 0.703 4 2 —0.864 0.880
EYTEX™ k] 0.313

#: log (ECsq) were 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. f##: 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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Fig. 10 Relationship between the LDM-MTT assay and the Draize eye test
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The figure is the same as that reported by Ohuchi et al (1999).

Substance no. and substance name

S1-1 Isotonic sodium chloride solution

S1-2 Polyoxyethylene hydrogenated caster oil (60 E.O.)
S1-3 Polyoxyethylene sorbitan monolaurate (20 E.O.)
S1-4 Polyethyleneglycol monolaurate (10 E.O.)
S1-5 Sodium N-lauryl sarcosinate (30% solution)
S1-6 Sodium hydrogenated tallow L-glutamate
S1-7 Sodium lauryl sulfate

S1-8 Sodium polyoxyethylene laurylether sulfate (2 E.O.) (27% solution)
S1-9 Polyoxyethylene octylphenylether (10 E.O.)
§1-10 Benzalkonium chloride

S2-1 Sucrose fatty scid ester

S2-2 Glycerin

S2-3 Acid red 92

S2-4 Polyoxyethylene sorbitan monooleate (20E.O.)
S2-5 Calcium thioglycolate

$2-6 Distearyldimethylammonium chloride

§2-7 2-Ethylhexyl p-dimethylamino benzonate
$2-8 Cetylpyridinium chloride

§2-9 Methyl p-hydroxybenzoate

$2-10 Isopropyl myristate

S2-11 Polyethylene glycol 400

§2-12 Silicic anhydride

§2-13 Benzyl alcohol

$2-14 Sodium salicylate

§2-15 m-Phenylenediamine

$3-1 Ethanol

$3-2 Monoethanolamine

$3-3 Triethanolamine

S3-4 Stearyltrimethylammonium chloride

$3-5 Diisopropanolamine

$3-6 Potassium laurate

S3-7 Cetyltrimethylammonium bromide

$3-8 Acetic acid

$3-9 Butanol

$3-10 Chlorhexidine gluconate (20% solution)

$3-11 Domiphen bromide

$3-12 Lactic acid

$3-13 Glycolic acid

S3-14 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)

Positive

Negative

In vivo
(Classification
by GHS)

1a
2B

2Aor

Sodium lauryl sulfate
Monoethanolamine
Acid red 92

Glycolic acid

Sodium hydrogenated tallow L-glutamate

Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide

15

Benzyl alcohol
Butanol

2

NI

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20 E.O.)

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

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)

Positive

Negative

In vivo
(Classification
by GHS)

17
2B

2Ao0r

Lactic acid

Sodium lauryl sulfate
Diisopropanolamine
Monoethanolamine
Acid red 92

Glycolic acid

Sodium hydrogenated tallow L-glutamate

Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide

17

Calcium thioglycolate
Benzyl alcohol
Butanol

3

NI

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20 E.O.)

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

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)

Positive

Negative

In vivo
(Classification
by GHS)

1a
2B

2Aor

Sodium lauryl sulfate
Monoethanolamine
Acid red 92

Glycolic acid

Sodium hydrogenated tallow L-glutamate

Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide

15

Benzyl alcohol
Butanol

2

NI

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20 E.O.)

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

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)

Positive

Negative

In vivo
(Classification
by GHS)

17
2B

2Ao0r

Calcium thioglycolate

Lactic acid

Sodium lauryl sulfate
Diisopropanolamine
Monoethanolamine

Acid red 92

Glycolic acid

Sodium hydrogenated tallow L-glutamate
Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide

18

Benzyl alcohol
Butanol

2

NI

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20 E.O.)

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

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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Concentration: 10%)

Table 56 Forty-eight substances (
AS

No | Substance C Supplier in vivo data reported previously Estimated Reference
GHS
(in vitro test) Classification at Classification at the applied concn at 10%
10% concn concn
1 2-Bromo-2-nitropropane-1,3-diol 52-51-7 Fluorochem Positive Positive 100, 20, 10, 5% 1,2A0r 2B JACT 3(3):139-155,1984.
Negative 2, 0.5% JEPT 4(4):47-61, 1980.
2 Benzalkonium chloride 8001-54-5 Wako Positive Positive 2, 1,0.5% Negative 0.1, 0.01% 1,2A0r2B JACT 8(4):589-625, 1989.
3 Cetrimonium chloride 112-02-7 Wako Positive Positive 2.5, 1.2,0.5% Negative 0.1% 1,2A0r2B 1T 16(S3):195-220,1997.
4 Chlorhexidine digluconate 18472-51-0 Wako Positive Positive 20, 2% Negative 0.05 1,2A0r2B JACT 12(3):201-23, 1993.
5 Chlorophene 120-32-1 Wako Positive Positive 100, 3% Negative 1, 0.3% 1,2A0r2B 1T 23(S1):1-27 2004.
6 Dioctyl sodium sulfosuccinate 577-11-7 Alfa Aesar Positive Positive 10% Negative 2, 0.5% 1,2A0r2B 1T 17(S4):1-20, 1998.
7 Lauramide DEA 120-40-1 Wako Positive Positive 20, 10% 1,2A0r2B JACT 5(5):415-54, 1986.
8 Phenethyl alcohol 60-12-8 Wako Positive Positive 100, 15, 5% Negative 0.3% 1,2A0r2B JACT 9(2):165-83, 1990.
9 Stearalkonium chloride 122-19-0 Wako Positive Positive 25, 4,2.5% Negative 0.5% 1,2A0r2B JACT 1(2):57-69, 1982.
10 | TEA-Lauryl sulfate 139-96-8 Wako Positive Positive 20, 10, 5, 2.5, 1.25% 1,2A0r2B JACT 1(4):143-67, 1982.
11 Acetyl tributyl citrate 77-90-7 Wako Negative Negative 100% NI 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 78491-028 [ 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 1IT 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 57 Results of 48 substances in the LDM-MTT assay
(Concentration: 10%, Negative reference: Triethanolamine)

No Substance Draize eye Estimated LDM-MTT assay
test GHS Medium 1C50 % Results
at 10% concn | at 10% concn
1 | 2-Bromo-2-Nitropropane-1,3-Diol Positive 1,2A or 2B DW <1 Positive
2 | Benzalkonium chloride Positive 1, 2A or 2B DW <1 Positive
3 | Cetrimonium chloride Positive 1,2A or 2B DW <1 Positive
4 | Chlorhexidine digluconate Positive 1,2A or 2B DW <1 Positive
5 | Chlorophene Positive 1,2A or 2B EG <l Positive
6 | Dioctyl sodium sulfosuccinate Positive 1,2A or 2B DW <1 Positive
7 | Lauramide DEA Positive 1, 2A or 2B DW <1 Positive
8 | Phenethyl alcohol Positive 1, 2A or 2B 50%DMSO 2.7 Positive
9 | Stearalkonium chloride Positive 1,2A or 2B DW <1 Positive
10 | TEA-Lauryl sulfate Positive 1,2A or 2B DW <l Positive
11 | Acetyl tributyl citrate Negative NI - 100 Negative
12 | Benzophenone-1 Negative NI 50%DMSO <l Positive
13 | Benzophenone-2 Negative NI 50%DMSO <1 Positive
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 Negative NI DW <1 Positive
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 50%DMSO 1.3 Positive
32 | Phytantriol Negative NI 50%DMSO 1.9 Positive
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 NI DW 2.1 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
44 | Steareth-20 Negative NI DW <1 Positive
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
I‘t'lf/i“ Triethanolamine Negative NI DW 4.6 Negative

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

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

non-irritancy)

Positive Negative
In vivo Positive | 2-Bromo-2-nitropropane-1,3-diol Phenethyl alcohol
(Classicication by Benzalkonium chloride
Draize eye test at | 1,2Aor2B | Cetrimonium chloride
10% concn) in GHS Chlorhexidine digluconate
Chlorophene
Corneal damage Dioctyl sodium sulfosuccinate
or MAS over 15 Lauramide DEA
was classified as Stearalkonium chloride
positive. TEA-Lauryl sulphate
9 1
Negative | Benzophenone-1 Acetyl tributyl citrate Oleyl alcohol
Benzophenone-2 Butylene glycol PEG-2 stearate
Diazolidinyl urea Carnauba wax Propylene carbonate
NI in PEG-40 stearate Castor seed oil Safflower oil
GHS Phytantriol Cetyl alcohol Sesame oil
Sodium stearate Cetyl palmitate Sodium dehydroacetate
Steareth-20 Decyl oleate Sorbitan oleate
Diethylhexyl adipate Sorbitan sesquioleate
Diisopropyl adipate Sorbitan stearate
Ethylhexyl palmitate Squalane
Ethylhexyl stearate Steareth-2
Glyceryl stearate Stearyl alcohol
Hexylene glycol Triacetin
Isocetyl stearate Triethylene glycol
Isopropyl Myristate Zinc stearate
Isopropyl Palmitate

7

31

Triethanolamine (IC50=4.6%) was used as a reference substance for non-irritancy.

-57 -




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)

Positive

Negative

In vivo
(Classification
by GHS)

17
2B

2Ao0r

Calcium thioglycolate

Lactic acid

Sodium lauryl sulfate
Diisopropanolamine
Monoethanolamine

Acid red 92

Glycolic acid

Sodium hydrogenated tallow L-glutamate
Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride
Domiphen bromide
2-Bromo-2-nitropropane-1,3-diol

Chlorophene
Dioctyl sodium sulfosuccinate
Lauramide DEA

Stearalkonium chloride
TEA-Lauryl sulphate

25

Benzyl alcohol
Butanol
Phenethyl alcohol

3

NI

Polyoxyethylene sorbitan monooleate
(20E.O.)

Polyoxyethylene sorbitan monolaurate
(20 E.O.)

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

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%
ICs0 (%) (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 94.7 | 347} 2.7
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 ICsq 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

Negative

Invivo

Estimated
classification by
GHS

1, 2A or
2B

Calcium thioglycolate (100, 10%)
Lactic acid (100, 10%)

Sodium lauryl sulfate (10%)
Benzyl alcohol (100, 10%)
Diisopropanolamine (10%)
Monoethanolamine (10%)

Acid red 92 (100, 10%)

Glycolic acid (10%)

Sodium hydrogenated tallow
L-glutamate (10%)

Chlorhexidine gluconate (20%
solution) (10%)

Butanol (10%)

Potassium laurate (10%)
Polyoxyethylene octylphenylether
(10 E.O.) (10%)

Di (2-ethylhexyl) sodium
sulfosuccinate (10%)

Acetic acid (10%)
Cetyltrimethylammonium bromide
(10%)

Benzalkonium chloride (10%)
Stearyltrimethylammonium chloride
(10%)

Cetylpyridinium chloride (10, 1%)
Domiphen bromide (10%)
Sucrose fatty acid ester (100%)
Ethanol (100%)

Sodium salicylate (100%)
Distearyldimethylammonium
chloride (100%)

29

0

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

Ethanol (10%)

2-Ethylhexyl p-dimethylamino
benzonate (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

PEG 400 (100%) could not be classified (IC50=67-100%).
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Table 62 Fifty-nine test substances

No | Substance CAS Supplier Estimated classification of GHS at the Reference
(invitrotest) | applied concn by using in vivo data

reported previously
1 2-Bromo-2-nitropropane-1,3-diol 52-51-7 Fluorochem 1,2A or 2B 100, 20, 10, 5% JACT 3(3):139-155,1984.

NI 2,0.5% JEPT 4(4):47-61, 1980.
2 Benzalkonium chloride 8001-54-5 ‘Wako 1,2A0r2B 2,1,0.5% NI 0.1, 0.01% JACT 8(4):589-625, 1989.
3 Cetrimonium chloride 112-02-7 ‘Wako 1,2A0r2B 2.5,1.2,0.5% NI 0.1% 1T 16(S3):195-220,1997.
4 Chlorhexidine digluconate 18472-51-0 ‘Wako 1,2A 0r 2B 20,2% NI 0.05 JACT 12(3):201-23, 1993.
5 Chlorophene 120-32-1 Wako 1,2A0r 2B 100,3% NI 1,0.3% 1JT 23(S1):1-27 2004.
6 Dioctyl sodium sulfosuccinate 577-11-7 Alfa Aesar 1,2A0r2B 10% NI 2,0.5% 1T 17(S4):1-20, 1998.
7 Lauramide DEA 120-40-1 ‘Wako 1,2A 0r 2B 20, 10% JACT 5(5):415-54, 1986.
8 Phenethyl alcohol 60-12-8 ‘Wako 1,2A or 2B 100, 15,5% NI 0.3% JACT 9(2):165-83, 1990.
9 Stearalkonium chloride 122-19-0 ‘Wako 1,2A 0r 2B 25,4,2.5% NI 0.5% JACT 1(2):57-69, 1982.
10 | TEA-Lauryl sulfate 139-96-8 ‘Wako 1,2A0r 2B 20, 10, 5, 2.5, 1.25% JACT 1(4):143-67, 1982.
11 Acetyl tributyl citrate 77-90-7 Wako NI 100% 1T 21(S2):1-17, 2002.
12 Benzophenone-1 131-56-6 Wako 1,2A 0r 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 1,2A0r 2B 100,23% NI 10, 3% 1T 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% 1T 22(S2):1-10, 2003.
47 Tricthylene 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 or 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% 1JT 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% 1T 20(S3):75-89, 2001.
57 Sodium lauroyl sarcosinate 137-16-6 Wako NI 5 1T 20(S1):1-14, 2001.
58 Sodium naphthalenesulfonate 532-02-5 Wako 1,2A or 2B 100% NI 2% 1JT 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 Negative
1 2-Bromo-2-nitropropane-1,3-diol (100, 20, 10, 5%)
In VI,VO 1, 2A or Benzalkonium cllljlorlijde (2, 1,0.5%)
Estimated 2B Benzophenone-1 (100%)
classification by Benzophenone-2 (100%)
Butoxyethanol (100, 15%)
GHS Cetrimonium chloride ( 2.5, 1.2, 0.5%)

Chlorhexidine digluconate (20, 2%)
Chlorophene (100, 3%)
Chloroxylenol (100, 30%)

Dioctyl sodium sulfosuccinate (10%)
Hexylene glycol (100%)

Lauramide DEA (20, 10%)
Methoxyisopropyl acetate (100%)
Phenethyl alcohol (100%)

Phenethyl alcohol (15, 5%)
Phenoxyethanol (100%)

Phytantriol (100, 23%)

Resorcinol (100%)

Sodium naphthalenesulfonate (100%)
Stearalkonium chloride (25, 4, 2.5%)
TEA-Lauryl sulfate (20, 10, 5, 2.5, 1.25%)
Triisopropanolamine (100%)

42 0

NI 2-Bromo-2-nitropropane-1,3-diol (2, 0.5%) Acetyl tributyl citrate (100%)
Benzalkonium chloride (0.1, 0.01%) Buthoxyethanol (5%)
Benzethonium chloride (0.5%) Butylene glycol (100, 10%)
Benzophenone-1 (16, 8, 4%) Carnauba wax (50%)
Benzophenone-2 (16, 8, 4%) Decyl oleate (100%)
Cetrimonium chloride (0.1%) Diethylhexyl adipate (100%)
Cetyl alcohol (100%) Ethylhexyl palmitate (100%)
Cetyl palmitate (100%) Ethylhexyl stearate (100%)
Chlorhexidine digluconate (0.05%) Glyceryl stearate (100%)
Chlorophene (1, 0.3%) Hexylene glycol (25%)
Diazolidinyl urea (30%) Isocetyl stearate (100%)
Diisopropyl adipate (100%) Isopropyl myristate (100%)
Dioctyl sodium sulfosuccinate (2, 0.5%) Isopropyl palmitate (100%)
PEG-40 stearate (100%) Oleyl alcohol (100%)

Phytantriol (10, 3%) PEG-2 stearate (100%)

Propylene carbonate (100%) Phenethyl alcohol (0.3%)

Sodium dehydroacetate (100%) Phenoxyethanol (2.2%)

Sodium lauroyl sarcosinate (5%) Phenyl methyl pyrazolone (0.66%)
Sodium naphthalenesulfonate (2%) Propylene carbonate (17.5, 10.5%)
Sodium stearate (100%) Castor seed oil (100%)
Stearalkonium chloride (0.5%) Safflower oil (100%)

Steareth-2 (60%) Sesame oil (100%)

Steareth-20 (60%) Sodium hexametaphosphate (0.2%)
Triacetin (100%) Sorbitan oleate (100%)

Sorbitan sesquioleate (100, 30%)
Sorbitan stearate (30%)
Squalane (100%)

Stearyl alcohol (100%)
Triethylene glycol (100%)

Zinc stearate (100%)

33 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 Positive Nos of Negative Total

0 4 4

8 11 19
1 9 10
0 20 20
1 6 7

1 12 13
11 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 Sixty substances

No. Substance CAS GHS
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
29 1-Octanol 111-87-5 2B
30 2, 6-dichlorobenzoyl chloride 4659-45-4 2A
31 2-Ethyl-1-hexanol 104-76-7 2A
32 2-Methyl-1-pentanol 105-30-6 2
33 Acetone 67-64-1 2A
34 Benzalkonium chloride (10%) 71-36-3 1
35 Butanol 79-92-5 2A
36 Camphen 111-87-5 2
37 Cetylpyridinium bromide (6%) 140-72-7 1
38 Chlorhexidine 55-56-1 1
39 Cyclohexanol 108-93-0 1
40 Dibenzoyl-L-tartaric acid (100%) 2743-38-6 1
41 Dibenzyl phosphate 1623-08-1 2A
42 Diethylethanolamine 100-37-8 1
43 Ethanol 64-17-5 2A
44 Ethyl-2-methylacetoacetate 609-14-3 2B
45 Isopropanol 67-63-0 2A
46 | Lactic Acid 100% (liquid) 50-21-5 1
47 | Maneb 12427-38-2
48 m-Dinitrobenzene 99-65-0
49 Methoxyethyl acrylate 3121-61-7 1
50 Methyl acetate 79-20-9 2A
51 Methyl cyanoacetate 105-34-0 2A
52 Methyl ethyl ketone (MEK) 78-93-3 2A
53 n-Hexanol 111-27-3
54 Promethazine Hydrochloride 58-33-3 1
55 Quinacrine 69-05-6 1
56 Sodium hydroxide (1%) 1310-73-2 2B
57 Sodium monochloroacetate 3926-62-3
58 Tetrahydrofuran 109-99-9 1
59 Tetraoctylammonium bromide 14866-33-2 1
60 Triton X-100 (5%) 9002-93-1 2A
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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)

Positive

Negative

Invivo

Estimated
classification by
GHS

1, 2A or
2B

1-Octanol

2, 6-dichlorobenzoyl chloride
2-Ethyl-1-hexanol
2-Methyl-1-pentanol

Acetone

Benzalkonium chloride 10%)
Butanol

Camphen

Cetylpyridinium bromide(6%)
Chlorhexidine

Cyclohexanol
Dibenzoyl-L-tartaric acid
Dibenzyl phosphate
Diethylethanolamine

Ethanol
Ethyl-2-methylacetoacetate
Isopropanol

Lactic Acid

Maneb

m-Dinitrobenzene
Methoxyethyl acrylate
Methyl acetate

Methyl cyanoacetate

Methyl ethyl ketone
n-Hexanol

Promethazine Hydrochloride
Quinacrine

Sodium hydroxide(1%)
Sodium monochloroacetate
Tetrahydrofuran
Tetraoctylammonium bromide
Triton X-100(5%)

32

0

NI

1-Decanol

2,4-Dichloro-5-sulfamoylbenzoic acid

2-Aminophenol

3,3-Dimethylpentane

Diisobutyl Ketone

Ethyl acetate

Ethyl trimethyl acetate

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

2-Mercaptopyrimidine
2-methylpentane
3-Methoxy-1,2-propanediol
3-methylhexane

Aluminum Hydroxide
Glycerol

Phenothiazine
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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)

Positive

Negative

In vivo

Estimated
classification by
GHS

1, 2A or
2B

Calcium thioglycolate (100, 10%)
Lactic acid (100, 10%)
Sodium lauryl sulfte (10%)

Benzyl alcohol (100, 10%)

Diisopropanolamine (10%)

Monocthanolamine (10%)

Acid red 92 (100, 10%)

Glycoli acid (10%)

Sodium hydrogenated tallow L-glutamate (10%)
Chiorhexidine gluconate (20% solution) (10%)
Butanol (10%)

Potassium laurate (10%)

Polyoxyethylene octylphenylether (10 E.0. (10%)
Di (2-thylhexyl) sodium sulfosuccinate (10%)
Aceic acid (10%)

Cetyltrimethylammorniam bromide (10%)
Benzalkonium chloride (10%)
Stearyltrimethylammonium chloride (10%)
Cetylpyridinium chloride (10, 1%)

Domiphen bromide (10%)

Sucrose fatty acid ster (100%)

Ethanol (10(

Sodium salicylate (100%)

2-Bromo-2nirop il (100, 20,10, 5%)
‘Benzalkonium chloride (2, 1,0.5%)

Butoxyethanol (100, 15%)
Cetrimonium chloride ( 25, 1.2, 0.5%)
Chiorhexidine digluconate (20, 2%)
Chlorophene (100, 3%)

Hexylene glycol (100%)
Lauramide DEA (20, 10%)
Methoxyisopropyl acetate (100%)
Phenethyl alcohol (100%)
Phenethyl alcohol (15, 5%)
Phenoxyethanol (100%)

Sodium naphthalencsulfonate (100%)
Stearalkonium chloride (25, 4, 2.5%)
TEA-Lauryl sulfute (20, 10, 5, 2.5, 1.25%)

Trisopropanolamine (100%) 4
Cosmetic ingredients i
1-Octanol (100%)

2, 6-dichlorobenzoyl chioride (100%)

2Ethyl-1-hexanol (100%)
2-Methyl-1-pentanol (100%)
Acetone (100%)
Benzalkonium chloride  10%)

Dibenzoyl-L-tartaric acid (100%)
Dibenzyl phosphate (100%)
Diethylethanolamine (100%)
Ethanol (100%)
Eihyl-2-methylacetoaceiate (100%)
Lsopropanol (100%)

m-Dinitrobenzene (100%)
Methoxyethyl acrylae (100%)

Methylacetate (100%)

Methyl cyanoacetate (100%)

Methyl cthyl ketone (100%)

n-Hexanol (100%)

Promethazine Hydrochioride (100%)

Quinacrine (100%)

Sodium hydroxide(1%)

Sodium monochloroacetat (100%)

Tetrahycrofuran (100%)

Tetraoctylammonium brormide (100%)

Triton X-100(5% 2

114

0

NI

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.O.) (27% solution) (10%)
Sodium N-lauryl sarcosinate (30% solution) (10%)

Sucrose fatty scid ester  (10%)

Methyl p-hydroxybenzoate (100%)

Acid red 92 (1%)
C i chloride (0.1%) 13
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%)

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 cyclopentane (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,

Ethanol (10%)

2-Ethylhexyl p-dimethylamino benzonate (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%)

Zinc stearate (100%) 33
Cosmetic i i 37
2-Mercaptopyrimidine

2-methylpentane

3-Methoxy-1,2-propanediol

3-methylhexane

Aluminum Hydroxide

Glycerol

Phenothiazi 7

89

Wy-twe of

92 false positives were samples

applied without dilution. Though these could not be

with dilution.

negligible in the viewpoint of labelling of chemicals,
theinfluenceisrelatively small for the evaluation of
the cosmetic ingredients, that are virtually used
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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 o -
- . : . - . » 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%.

LDM-MTT assay. The substance can be formulated

Perform SIRC-CVS in the product at 10% when ICs is

assay higher than or equal to that of
Tween 20 (negative reference
standard).

A 4

If the substance at the formulated
concentration is evaluated as irritant in
v SIRC-CVS assay, perform next assay

Perform LDM-MTT assay

v

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

50% or more in LDM-MTT assay.

(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.

Decide acceptable concentration in products from comparison of 1Csy with those
of appropriate standards.

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 substances Poaitive by pH criterion.
pH MAS Classification
Glyoolic acid 1.76 50 True positive
Y Lactic acid 194 a7 Trus positive
i Caleium thioglycolate 11.57 410 Falae positive
Classify pH = 2 or pH = 11.5 — | Diisopropanolamine 1180 230 True positive
aa irritanta (paaitive) positive ~ | Moneethanolamine 12568 258 True positive
negative These aubatances were elasaified as negative, hased on STRC-CVS, with
palymy ebhylene aorhitan monolaurate (20 EO; Tween 20) used as a
Y reference subsatance for non-irritancy.
Claszify non-irritants _ SIRC
{mgaqu];ir_ oy totoxieity negative - ICH) (pgiml) MAS Classification
ng Palyethylens glyeal 400 < 35300 0 True negative
Glycerin 11600 L1} True negative
Ethanal = 10000 0 True negative
Paolyoxyethylens hydrogenated
castor ail (60 EO) 310 L1} True negative
Triethanolamine 2080 L1} True negative
. Paolyoxyethylens sorbitan
[positive monooleats (20 EO) RE 0 True negative
Sodium salicylate a52 0 True negative
Taopropy]l myristate = Q3350 0.7  True negative
Paolyoxyethylens sorbitan
monolanrate (20 EO) TET 0.7 True negative
Benzyl aloohol 1180 230 Falae negative
Butanal = BRAN 340  Falae negative
Y
Classily non-irritants
%ﬁ&:; ;n&f%w e ¥ Theas aubstances were olasaified as negative, based on the LDM MTT
. - negalive aaaay. Triethanolamine (IC50 = 6.6%) was uaed as a reference aubatance for
dimensional dermal model non-irritancy
SIRC LDM
itive ICHD ugiml) ICHO(%) MAS Classification
2. Ethylhexyl
prdimethylaminobenzoate 378 100 L] True negative
These subsatances cannot be clasaified as non-irritanta,
SIRC LDM
IC5H0 fugml) ICH0 (%) MAS Classification
Folyethyleneglyool monolaurate (10 EO) 348 0061 33 Falae positive
Sodium polymyethylens laurylether sulphate (2 EO) (27% solution) AT 0056 10.0 True positive
Sodiuem N-lauryl savominate (30% solution) 438 026 10.3 True poaitive
Buerose fatty acid ester 286 o2 11.0 True poaitive
Sodium lauryl aulphate 168 0017 15.0 True poaitive
Aeid Red 92 2a7 0p0T7d 250 True positive
Bodium hydrogenated tallow L-glutamate 140 00033 2687 True poaitive
Chlorhexidine glueonate (2% asolution) 676 004 283 True poaitive
Potassium laurate 130 017 38.0 True poaitive
Polyoxyethylene octlphenylether (10 EO) 384 0041 411.3 True poaitive
Dif2-ethylhexyl) sodium sulphosuccina te 181 0poTE 570 True positive
A etic acid T21 041 6R.0 True poaitive
Cetyhrimethylammonium bromide 258 0017 TRT True poaitive
Benzalkonium chloride 14 0001e 7RO True poaitive
Stearyltrimethylam monium chloride 1.58 00017 913 True poaitive
Cetylpyridiniim chlmide 167 00018 847 True poaitive
Domiphen bromide 121 0003z Be3 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
In vivo 1, 2Aor | Sodium lauryl sulfate Benzyl alcohol*
(Classification 2B Monoethanolamine Glycolic acid*
by GHS) Acid red 92 Butanol*

Sodium hydrogenated tallow L-glutamate
Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide

14 3

NI 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.
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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 Negative
In vivo 1, 2Aor | Calcium thioglycolate Lactic acid*
(Classification 2B Sodium lauryl sulfate Benzyl alcohol*
by GHS) Diisopropanolamine Glycolic acid*
Monoethanolamine Butanol*

Acid red 92

Sodium hydrogenated tallow L-glutamate
Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide

16 4

NI 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.O0.)*
Sodium salicylate*
Triethanolamine*

Isopropyl myristate*

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

2-Ethylhexyl p-dimethylamino benzonate

4 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

Invivo
(Classification
by Draize eye
test at 10%
concn)

Corneal
damage or
MAS over 15

was classified
as positive.

Positive

1,2A0r2B
in GHS

2-Bromo-2-Nitropropane-1,3-
Diol

Benzalkonium chloride
Cetrimonium chloride
Chlorhexidine digluconate
Chlorophene

Dioctyl sodium sulfosuccinate
Lauramide DEA
Stearalkonium chloride
TEA-Lauryl sulfate

9 0

Negative

NI in
GHS

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)

Invivo
(Classification
by Draize eye
test at 10%
concn)

Corneal
damage or
MAS over 15

was classified
as positive.

Positive

Positive | 2-Bromo-2-Nitropropane-1,3- | Phenethyl alcohol*
Diol

1,2A0r2B | Benzalkonium chloride

in GHS | Cetrimonium chloride
Chlorhexidine digluconate
Chlorophene
Dioctyl sodium sulfosuccinate
Lauramide DEA
Stearalkonium chloride
TEA-Lauryl sulfate
9 1

Negative | Benzophenone-1 Butylene glycol* Acetyl tributyl citrate
Benzophenone-2 Diethylhexyl adipate* Carnauba wax
Diazolidinyl urea Diisopropyl adipate* Cetyl alcohol

NI in PEG-40 stearate Ethylhexyl palmitate* Cetyl palmitate
GHS Phytantriol Hexylene glycol* Decyl oleate
Sodium stearate Isocetyl stearate* Ethylhexyl stearate
Steareth-20 Isopropyl myristate™® Glyceryl stearate
Isopropyl palmitate* Oleyl alcohol

7

Propylene carbonate*
Safflower oil*
Sesame oil*

Sodium dehydroacetate*

Sorbitan oleate*
Sorbitan sesquioleate™
Squalane*

Triacetin*

Triethylene glycol*

31

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)

Positive

Negative

In vivo
(Classification
by GHS)

15
2B

2Aor

Calcium thioglycolate

Sodium lauryl sulfate
Diisopropanolamine

Monoethanolamine

Acid red 92

Sodium hydrogenated tallow L-glutamate
Chlorhexidine gluconate (20% solution)
Potassium laurate

Polyoxyethylene octylphenylether (10
E.O.)

Di (2-ethylhexyl) sodium sulfosuccinate
Acetic acid

Cetyltrimethylammonium bromide
Benzalkonium chloride
Stearyltrimethylammonium chloride
Cetylpyridinium chloride

Domiphen bromide
2-Bromo-2-Nitropropane-1,3-Diol

Cetrimonium chloride
Chlorhexidine digluconate
Chlorophene

Dioctyl sodium sulfosuccinate
Lauramide DEA
Stearalkonium chloride
TEA-Lauryl sulfate

24

Lactic acid*
Benzyl alcohol*
Glycolic acid*
Butanol*
Phenethyl alcohol*

5

NI

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

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*

Dicthylhexyl 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

Cv Coefficient of variation

CVS Crystal violet staining

EC50 >>1C50 (ECS50 is the same as IC50 here)

GHS Globally harmonized system of classification and labelling of chemicals
I1C50 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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3 GHS

GHS in vivo Draize
1 Severe Corrosive
21 AOI 80
24, 48, 72
1.5
2A 3 Draize Moderate AOI
24,48, 72 30-80
1
2B 3 Draize Mild
24,48, 72
1
pH 2 11.5
pH
in vitro

HP, http://www.meti.go.jp/policy/chemical_ management/GHS/text/part3.3.htm 2007 12 7

4 2006

0.1mL 100mg

1 24 48 72 96
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