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Development of a new In vitro eye irritation test

New in vitro test: ldentifying
minimal to moderate eye

Irritation potential

F f devel t
ocus of aevelopmen e Short contact

= — Eliminate time when a drop of 50mL place
issue (Cornea) _
Cornea) in the eye (Motose ea al., 1984)

'"' juse ﬁ/ j e — Human : 1-2 min, Rabbit : 3-4 min (80%
Con ctivah’ 1 © > elimination)
injurd uré

Cells on the surface — Retention time in eye is short (around 5
min)

e Contact with the surface cells of

cornea
— Cytotoxicity — Onset of eye irritation

Development a short time exposure cytotoxicity test
designed for the actual exposure condition
Short Time Exposure (STE)test



Procedure of Short Time Exposure (STE) test

SIRC cells

rabbit corneal cell line

Seeded into 96-well plate at
3.0 x 103cells [well

Pre-incubation (37°C, 5%CO0,)
for 5 days

Cell culture “ Exposure ‘ D Measurement of

viability
5 ml“utes Measurement of
_ Formazan formation
Test concentration: (MTT assay)
5%06 and 0.05%
Vehicle: -§=i=: : —3
Saline, 5% DMSO in saline, 348 =

or mineral oil

~,

[ Mean cell viability (%)

(Select vehicle based on solubility)

oD Test Sample
s70 ( ple) <100

ODs, (Vehicle Control)

e For each sample concentration,
three wells were used to obtain
viability

Takshashi Y. et al,, Toxicology in Vitro, 22 (20087



Prediction models of the STE test

e Category classification *Rank classification
Based on viability at 5% test Based on total score obtained
conc. from viabilities at 5% and 0.05%
test conc.
Criteria for classifying Scoring of 5% and 0.05% test conc.
V|ab|||ty 5% score 0.05% score
(cutoff value) viability > 70 0 viability > 70 1
non irritant > 70 % viability = 70 1 viability = 70 2
irritant <70 %
5% score + 0.05% score= STE rank

Eye irritation rank

[ 11 : Minimalirritant

[ 2 : Moderate irritant
[ 3 : Severe irritant



Today’s presentation

e Predictive capacity

— Evaluation of 109 chemicals by the STE test to
compare with GHS classification

e ]St validation study data

— Transferability, Inter-laboratory reproducibility,
Predictive capacity

— 25 blinded chemicals were evaluated by 5 laboratories

e 2"d yalidation study data
— Predictive capacity
— 40 blinded chemicals were evaluated by 3 laboratories



Evaluation for 109 chemicals

Hs Iz HE =1k
Test cherricals C%hcan, 0.05%6 con, o Test cherricals S%con, 0.05% con. By
Om: | Caegery |vidility (90 | vty (39| Oz | Cobegory |vidbility (98 | vidbility (581 |
Methoxveth achdate 1 1 0.1 011 2 Phogiological sdine NI NI 92 .0 .0 1
Butyf cellosohe 1 I 3 1063 2 2-Ethorethol aetde NI NI 102.0 B2 1
[ Cucloherarm 1 i 14 1045 Z Eth acetae NI I & 1096 Z
2 5-Dirneth-2,5-hex anedial NI R ) L 1 Method trirnethy acetate NI NI 104.3 1051
=-Methd-pentynol K] 310 2 Lo-oct ardae NI NI 9.2 3.3
Ciethylethanolarmine 0z 915 Z 2 2-Dirrethyd-3-pantanal NI NI 1116 na
Aretic acid 43 6 2 S-Methoxy 1.2-propanedal NI NI B !
| Lactic_acid 1 I 44 &2 2 2 APertandiol NI NI [ ) 1031
2-Methbutanoic acid 47 100.4 2 3 2-Direthypentans NI NI Lk 102.4 1
Tetr Frudroburan E.2 103.8 2 Diisopropanolarine MI [ Ok i 2
Trridazole 14 ] 2 Triethanolarnine NI NI 1016 3.4
Pridine [ ¥ 011 2 EDTA di-piot assiur NI NI 2k .3
Sodiurn hydeor ide 14 1.4 3 Betaine rmonohydrate NI NI 1022 .7
| Prarmethazine hndrochloride 24 A 2 12-Di-isopropydbenzane NI NI 7.3 BE
Mondpheny-polethlene glyol 0.3 =4 3 Shywene NI NI 2.5 H.1
Cile -ethdhen ) sodiureulinsuccinge 2L 37 3 Ejene NI NI 00,2 04,4
Potassiurn [aurate 0z 17 3 Meth cyelopentane NI NI 0z2.2 044
Sediurn laurd sulfate n2 0.8 3 Buthd acetate NI NI 2.2 6.7
Berzalkoniurn chlaride 2.1 R 3 Ethyl trirmethy acetate NI NI .2 8.2
Berzethoniurn chloride EF] 37 3 Tsopropl rrivistate NI NI 1060 Erl
Cetydpwidiniurn broride( 1055 05 42 3 1.3-Cecadiens NI NI 3.0 N
Cétﬁgg'ain urin chloride -0.1 42 3 Topropyl Bromade NI NI 1055 i09.4
Cetyltrirnethd arrnoniurn brarride 04 25 3 n-Cetd Brornaide NI NI =3 ]
Distearﬁ,! irnethd arornoniunn chlotide 3 017 2 Petraleurn ether NI NI Hne 058
Corniphen Brorride 2k 40 3 12,3 Trichloropropane NI NI 1011 02,7
Tritan x-100 -0.1 [ 3 12,4 TrirethWbenzens NI NI *£.8 0Lz
Tethi] acetate 2 NI s &E.2 1 Codecane NI NI ] 0z.2
Meth cywanoacetate 2R [ .2 .2 2 L5-Hexadne NI NI £.2 041
2 b-Dichlorobenzond chloride 2 NI =4 B2 1 Hei ane NI NI #=.1 .2
Berayl alcohd 2 =4 ElE] 2 2-Iethpentane NI NI 0.6 .7
Buit i 2h 24 EE] ] 2-Methdhexans NI NI e O]
Cyclopentanol R ] 105.4 2 Toluene NI NI 1012 .5
2-Ethyl- 1-hex anal 2 [ 4.0 .4 2 | Silicic anfrdride NI NI .5 110.0
Ethianol 2 NI 5.2 .1 1 | Carloheranone MI 1 7.1 1066 2
[ n-Hex anal e -0.3 K] Z Ciizcbuty ketone NI NI 101.0 %3
Tsobuyl deohol 25 E.d E ] 2 Method arndketone MI MI 91.7 017
Topropy deohal 2 NI 1016 Tk 1 _Metﬁﬂ isn-Euh.l ketane NI NI =5 073
1-Crranol 20 -0.5 ] 2 2 APertanedione NI I 94 014 2
i _acid 2 23 =5 2 | Huconolactone MI MI =2 91,0 1
Arid red 92 R -0.1 i 3 nn-Cimethyquanidne sufate NI NI 726 1010
Propdene cabonate 2 E7.2 * 4 2z S-Fidoxyoropdtrirmethoysilane NI NI 773 Tk
Pretone P 95 014 2 2-Ethdhe ol o- drnethWamine benzoate NI NI 10E.4 EE]
2-Butanone A H.7 100.7 2 Pineral o NI NI R i Tl
Bubwolactone 25 2.7 E 2 | dwcerin MI MI .7 1002 1
Calciurn thioghueollate A ] 0.2 2 Polvethdene glvcd 400 NI NI .1 [ ]
Pt assiumn sorbate 2 NI 100.1 005 1 Propudene glycol NI NI 0.6 006
Cucroge Fatty acid ester A [ 0.k 022 2 Celopentasilozane NI NI 10E.2 0E0
mPhemydenediarmine 2R [ %7 2 Polyoxethene 23 Taund ether NI NI 2.3 0EE
Ethyl-Z-rrethnfacetoacet ate . ] 7 A4 2 Polyooethdene 8 searde NI 1 aL 027 2
2-Methnd- 1-pentanol B 2 101E 2 Pobvoxvethwene hdrogenated castoroil (BOEC) NI NI 117.9 1012 1
Menoethanolamine . 2] 0L 9.7 2 Tweerel NI [ 2.1 9.5 ]
n-Laurofsarcosine sodiurn zalt B 0.6 =5 3 Tweeral NI NI 1141 10456
Eyolic_acid . I EF .4 z Cirreethid sFozide NI NI €3 4.3
Carrphen 28 MI 100,44 97 .4
Sadiurn rnonochloroacet ste B NI .9 E
Dilpropylens gheall propd ether B I 04 1010.0 2

1 : Irritant by GHS (category

or 2) or STE test

1 : Non irritant by GHS or STE test




Predictive capacity of 109 chemicals data

(Correspondence between STE eye irritation and GHS)

Category classification Rank classification

STE test | Notirritant| Irritant STE rank
GHS 55 54 1 <
= NI 47 6
Not irritant 53 47 6
— GHS rank | Cat 2 7 21 2
Iritant 56 g 48
Cat1l 1 13 12

*: 3 alcohols and others
Sensitivity:
Specificity:
Positive predictivity:
Negative predictivity:
Accuracy:

86% (48/56)
89% (47/53)
89% (48/54)
85% (47/55)
87% (95/109)

Accuracy: 73% (80/109)

STE rank (1, 2 or 3) almost correlated
with GHS rank respectively

STE irritation category (NI or I) was
well correlated with GHS

Good predictive capacity was confirmed



15t validation study

Organization by the Validation Committee of the Japanese Society
for Alternative to Animal Experiments (JSAAE)

(Validation Executive Committee)

Test Laboratories:5 labs.

(Kanebo Cosmetics Inc., Kose Corp., POLA Chemical Industries Inc., Pias Corp., Lion Corp.)

Duration : April, 2008 — March, 2009

Purpose and experimental design

1. Confirmation of transferability
With 3 standard chemicals (sodium laury! sulfate. Calcium Thioglycollate, Tween 80)

2. Evaluation of inter-laboratory reproducibility
With 25 blinded test chemicals at each labs.

3. Evaluation of predictive capacity
With 25 blinded test chemicals at each labs.
Evaluate the correspondence with Globally Harmonized System (GHS)



Transferability

Viability (%)
LaporaTy| Festicark. SLS calcium thioglycollate Tween 80
5% 2.2+ 0.7 18.5 + 6.8 110.3 £ 6.2
Lab 1 0.05% Flx 2.2 107.1 £ 10.5 103.8 £ 3.3
Rank 3 2 1
5% 2.1+ 0.9 12.8 £ 3.6 101.7 £ 1.9
Lab 2 0.05% 1.6+ 0.3 106.8 + 7.7 99.2 £ 3.6
Rank 3 2 1
5% 0O O 13.7 £ 4.3 102.5 £ 15.1
Lab 3 0.05% 0.2 + 0.4 99.0 + 11.7 99.0 £ 5.4
Rank 3 2 1
5% 000 149+ 1.3 117.1 £ 4.7
Lab 4 0.05% 0.4 £ 0.6 118.0 + 3.0 102.2 + 1.9
Rank 3 2 1
5% 4.5+ 4.0 17.5+ 8.2 103.4 £ 14.0
Lab 5 0.05% 6.3+ 2.7 879+ 2.0 95.7 £ 2.0
Rank 3 2 1
5% 0.2 £ 0.3 10.8 + 2.2 101.3 £ 8.0
"ezfa';b' 0.05% 0.4 % 0.3 101.1 £ 5.2 98.7 + 5.6
Rank 3 2 1

mean S0 (h=3)

1 1: minimal irritant [ 2: moderate irritant

1 3: severe irritant

o Cell viability of 3 standard chemicals at all labs and each conc were
almost equivalent compared to that of lead lab.

 Ranking of all chemicals were completely-consistent between labs.
Good transferability was confirmed



Inter-laboratory reproducibility

(Consistency of category and rank classification)

—E:}CE-:CI:—!UW:U.O'UOZEI—KHHIG\'HFHDﬁUJJ:-

Eye irritation category Eye irritation rank
Test Chemicals STE STE
GHS GHS
Lab.1 Lak. 2 Lab. 3 Lab 4 Lab 5 Lab. 1 Lab. 2 lab. 3 Lab. 4 Lab 5
3-Metho-1,2-propanedial I I I I MI I I 1 1 1 1 1 [—1: non irritant
Polyettidene glycal 400 NI MI NI MI NI MI MI 1 1 1 1 1
Glvcerol MI NI MI MI I MI MI 1 1 1 1 1
Tweenzl NI NI NI NI NI NI NI 1 1 1 1 1 L.
Ethanol I R ) SR ) S ) SR ) 2 1 1 1 1 1 0 irritant
Sodium hyvdr oxide I 1 I I I I 1 3 3 3 z) 3
Triton x-100 I 1 I I I I 1 3 3 3 3 3
Cebpyridinium bromide I 1 I I I I 1 3 3 45 3 3
Benzalkonium Chloride I I I I I I 1 3 3 3 3 3 1 GHS NI or
Methyl amd ketone I I I I I I I 1 1 3 1 1 STE 1: minimal
2-Methid-1-pentanol I 1 I I I I z z 2 2 2 ELIS
n-Hexanol I 1 I I I I z 2 2 2 2 Irritant
3,3-Dimn ethyd pentane I I I I MI I I 1 1 1 1 1 i GHS 2 or
Meth cvclopentane MI Ml I MI Ml MI I 1 1 1 1 1
Meth isobubd ketone MI MI MI MI MI MI MI 1 1 1 1 1 STE 2: m?der’at&
Tolusne NI NI NI NI NI NI NI 1 | 1 1 1 irritant
1-Cickanol I 1 I I I I 2 2 2 2 2
2-Ethyl-1- hexanal I I MI I I MI 2 1 z 2 1 e GHS 1 or
Acetone I NI NI NI NI NI 1 1 1 1 1 STE 3: sayvere
Cvelohexanol I 1 I I I I z z z z z irritant
n,n-Dimethyguanidine sulfate I Ml I MI Ml MI MI 1 1 1 1 1 IEHL
2-Ethvdhexd p-dim ethed-am ino benzoate I I I I MI I I 1 1 1 1 1
Quconol ackone MI Ml MI MI M1 I MI 1 1 1 1 2
Methryl ethd ketone I I I I I I z 1 z z z z
Propylene glycal I I I I M1 I I 1 1 1 1 1

 Most estimated eye irritation category and ranking of test chemicals
were consistent between the five labs (except J, R, W and X)

Inter-laboratory reproducibility is good



Category classification for 25 chemicals

STE (5%)
NI (CV>70)]| I (CV<70)
13 (127 0 (1™
3 (2% 9 (102

Sum

GHS

13
12

NI
I (Cat. 1 and 2)

*1:Lab3, 5

*2:Lab3, 4

Lab 1

Lab 2

Lab 3

Lab 4

Lab 5

MEAN

Sensitivity

9/12

9/12

10/12

10/12

9/12

(75.0)

(75.0)

(83.3)

(83.3)

(75.0)

(78.3)

Specificity

13/13

13/13

12/13

13/13

12/13

(96.9)

(100.0)

(100.0)

(92.3)

(100.0)

(92.3)

Accuracy

22/25

22/25

22/25

23/25

21/25

(88.0)

(88.0)

(88.0)

(88.0)

(92.0)

(84.0)

« STE (5% data) irritation category (NI or I) showed good
correlation with GHS category (NI or I: category 1 and 2)

e All most same results in all labs



Rank classification for 25 chemicals

GHS STE Rank
Sum
Rank 1 2 3
NI IS o(1™) | 0({1i™ 13
Cat. 2 2(3Y | 54 0 7
Cat. 1 0 1 4 S5
*1:Llab 3, 5, *2:Lab 5, *3: lab 3 *4:lab 1,2, 5
Labl|Lab2|Lab3 | Lab4 | Lab5 | MEAN
21725 21/25 | 21/25 | 22/25 | 20/25
Accuracy (84.0)
(84.0) | (84.0) | (84.0) | (88.0) | (80.0)

« STE rank (1, 2 or 3) showed good correlation with GHS rank (NI,
Cat. 2, Cat. 1)

All most same results were obtained among all labs




Summary and the next step

e Predictive capacity
— Accuracy: 87% (109 chemicals)
— Good predictive capacity was confirmed

e 1t and 2"d validation study data
— Good transferability was confirmed
— Inter-laboratory reproducibility was good
— Good predictive capacity was confirmed
— Some alcohols and organic salts were false negatives

e The next step: Make further progress toward peer
review

OECD

Method P_r = Validation Pegr Test

Development Validation Review o
Guideline
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