
SKIN SENSITISATION 
TESTS

• WE HAVE HAD GOOD PREDICTIVE TESTS FOR OVER HALF A CENTURY

• WE UNDERSTAND KEY EVENTS OF THE TOXICOLOGICAL MECHANISM

• WE DEVELOPED THE FIRST FORMALLY VALIDATED ALTERNATIVE (LLNA)

• WE HAVE A PROCESS FOR QUANTITATIVE RISK ASSESSMENT (QRA)

• WE HAVE RAPID AND RELIABLE FEEDBACK FROM DERMATOLOGISTS

• ….AND WE NOW HAVE A PORTFOLIO OF IN VITRO ALTERNATIVES, 

VALIDATED AND MOVING INTO USE
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IN VITRO METHODS

• IN SILICO (e.g. TIMES-SS; DEREK; OECD TOOLBOX; TOPKAT)

• IN CHEMICO REACTIVITY (KE1) (e.g. DPRA; PPRA UNDER 
VALIDATION)

• IN VITRO (KE2) (e.g. KERATINOSENS; LUSENS UNDER 
VALIDATION)

• IN VITRO (KE3) (e.g. h-CLAT; IL-8 LUC & U-SENS UNDER 
VALIDATION)

• IN VITRO (KE4) (COSMETICS EUROPE T-CELL WORKSHOP IN 
JUNE)



IN VITRO METHODS: DATA 
ANALYSIS

• ESSENTIALLY ALL NON-ANIMAL 

METHODS GENERATE DATA WHICH 

FEEDS INTO A YES/NO PREDICTION 

MODEL

• NONE OF THE IN VITRO METHODS ARE 

IDENTIFIED AS STANDALONE OPTIONS

• THERE IS NO CREDIBLE WAY TO 

COMBINE YES/NO OUTPUTS TO 

DELIVER ANYTHING OTHER THAN 

BASIC HAZARD IDENTIFICATION

• THE APPROACH TO THE 

COMBINATION OF VITRO DATA HAS 

BEEN MUCH DEBATED, BUT NOT YET 

AGREED

• CURRENTLY, DEMOCRACY RULES AND 

CAN DELIVER PREDICTIVE ACCURACY 

AS GOOD AS THE IN VIVO TESTS

• MORE COMPLEX, e.g. NEURAL 

NETWORKS, BAYESIAN METHODS ARE 

ALSO CONSIDERED



IN VITRO DATA:  
HAZARD

KE1	assessed by
peptide binding,	
reactivity or QSAR

KE2	assessed by
cell test A	or B

KE2	assessed by
cell test A	or C

KE3	assessed by
cell test D	or E

Sensitiser Sensitiser Sensitiser

+

+

+

Not	a	
sensitiser

Not	a	
sensitiser

+

+



This is a recent example of 
the performance of a 
simple ITS with in vitro 
inputs (KE1 + KE2, then 
KE3 if necessary).

It shows performance equal 
to the LLNA and better 
accuracy with comparison 
to human data.

It also demonstrates 
effective inter-industry 
collaboration across 3 
continents.



THE SENS-IS TEST PROTOCOL FOR IN VITRO DETECTION

OF SENSITIZERS IS BASED ON A RECONSTRUCTED

HUMAN SKIN MODEL (EPISKIN) AS THE TEST SYSTEM AND

ON ANALYSIS OF THE EXPRESSION OF A LARGE PANEL OF

GENES. ITS EXCELLENT PERFORMANCE WAS INITIALLY

DEMONSTRATED WITH A LIMITED SET OF TEST

CHEMICALS. FURTHER STUDIES WERE ORGANIZED TO

CONFIRM THESE PRELIMINARY RESULTS AND TO OBTAIN

A DETAILED STATISTICAL ANALYSIS OF THE PREDICTIVE

CAPACITY OF THE ASSAY. A RING STUDY WAS THUS

ORGANIZED AND PERFORMED WITHIN THREE

LABORATORIES, USING A TEST SET OF 19 BLIND CODED

CHEMICALS. DATA ANALYSIS INDICATED THAT THE

ASSAY IS ROBUST, EASILY TRANSFERABLE AND OFFERS

HIGH PREDICTIVITY AND EXCELLENT WITHIN AND

BETWEEN LABORATORY REPRODUCIBILITY. TO FURTHER

EVALUATE THE PREDICTIVITY OF THE TEST PROTOCOL,

A COMPREHENSIVE TEST SET OF 150 CHEMICALS WAS

ANALYZED. DATA ANALYSIS CONFIRMED THE

EXCELLENT CAPACITY OF THE SENS-IS ASSAY FOR

PREDICTING BOTH HAZARD AND POTENCY

CHARACTERISTICS, CONFIRMING THAT THIS ASSAY

SHOULD BE CONSIDERED AS A SERIOUS ALTERNATIVE TO

IN VIVO SENSITIZATION TESTS.
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IN VITRO DATA:  
POTENCY

• CAN WE USE SKIN SENSITISERS IN PRODUCTS?

• YES, eg. VIRTUALLY ALL COSMETICS CONTAIN 

THEM

• SAFETY IS A MATTER OF DOSE/RISK ASSESSMENT

•QRA IS CENTERED ON MEASURING POTENCY
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