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Development a short time exposure cytotoxicity test 
designed for the actual exposure condition

Short Time Exposure （STE）test

New in vitro test: Identifying 
minimal to moderate eye 
irritation potential

• Short contact
– Eliminate time when a drop of 50mL place 

in the eye （Motose ea al., 1984）
– Human : 1-2 min, Rabbit : 3-4 min (80% 

elimination)
– Retention time in eye is short (around 5 

min)
• Contact with the surface cells of 

cornea
– Cytotoxicity → Onset of eye irritation

Development of a new  in vitro eye irritation test



Procedure of Short Time Exposure (STE) test



Criteria for classifying Scoring of 5% and 0.05% test conc.

• Category classification
Based on viability at 5% test 
conc. 

•Rank classification
Based on total score obtained 
from viabilities at 5% and 0.05%
test conc. 

Prediction models of the STE test

Viability
(cutoff value)

non irritant > 70 %

irritant ≤ 70 %



• Predictive capacity
– Evaluation of 109 chemicals by the STE test to 

compare with GHS classification
• 1st validation study data

– Transferability, Inter-laboratory reproducibility, 
Predictive capacity

– 25 blinded chemicals were evaluated by 5 laboratories
• 2nd validation study data

– Predictive capacity
– 40 blinded chemicals were evaluated by 3 laboratories

Today’s presentation



Evaluation for 109 chemicals



Good predictive capacity was confirmed

Predictive capacity of 109 chemicals data
(Correspondence between STE eye irritation and GHS)

Category classification Rank classification



• 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 lauryl 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）

1st validation study



Good transferability was confirmed

• 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.

Transferability



Inter-laboratory reproducibility is good

• 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
(Consistency of category and rank classification)



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

• All most same results in all labs

Category classification for 25 chemicals



• 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

Rank classification for 25 chemicals



Summary and the next step

• Predictive capacity
– Accuracy: 87% (109 chemicals)
– Good predictive capacity was confirmed

• 1st and 2nd 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

• The next step: Make further progress toward peer 
review 
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