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Background
Our Next Generation risk assessment (NGRA) for skin allergy 
incorporates a tiered approach, utilising information on product 
exposure, in silico predictions and in chemico/in vitro tests to prevent 
induction of contact allergy. The Skin Allergy Risk Assessment (SARA) 
model predicts human skin sensitiser potency from non-animal test 
methods, which can be used as part of a NGRA to prevent induction of 
contact allergy.
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Methods
The SARA model (Reynolds et al 2019) is a Bayesian probabilistic 
model developed to estimate human skin sensitiser potency, in this 
case the human population skin sensitisation induction threshold, 
under the conditions of a human repeat insult patch test (HRIPT), for 
30 chemicals using published in vitro and in vivo data from:

For chemicals identified as potential skin sensitisers, the SARA model 
can be used to estimate the point of departure in a NGRA. 
SARA model predictions using non-animal (in vitro) test method data 
were compared to predictions using historical in vivo data.  
A theoretical case study NGRA integrating the SARA model prediction 
was conducted for use of coumarin in a skin cream

Objective
To illustrate our next generation risk assessment approach for a novel 
ingredient with skin sensitising potential using a theoretical case study

Results 1
Comparison of SARA model predictions to available human data
The predicted population threshold for 30 chemicals was compared to 
the available HRIPT data. 

The predicted population threshold for 21 chemicals was compared to 
clinical prevalence data. 

The data utilised for this comparison was obtained from published patch test / epidemiology data (Schnuch
A. et al. 2007, Geier J. et al. 2015, Gimenez-Arnau AM et al 2017)
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In silico predictions 
Toxtree predicts coumarin can bind proteins via Michael
addition and/or acyl transfer mechanisms.
OECD QSAR Toolbox predicts an SN2 mechanism of
protein binding after oxidation to epoxide.
Coumarin’s major metabolites also have in silico alerts for
SN2, Michael addition and acyl transfer protein binding
mechanisms.

Results 2
Use of SARA model in NGRA (in vitro data only)
A tiered and iterative approach was applied to the theoretical case 
study of use of 0.1% coumarin in a skin cream

Published in vitro data 
- DPRA 
+ KeratinoSensTM

- h-CLAT 
+ U-SensTM

obtained from Hoffmann S. et al. 2018

Consumer exposure 

Hypothesis

The negative result from the DPRA assay suggests
that the parent molecule is not directly reactive.
DPRA is an in chemico assay and therefore does not
have the metabolic capacity that is usually
associated with cellular systems. The remaining in
vitro assays each have some metabolic capacity,
although to what extent is not well defined.

Given the positive results in 2/3 of the in vitro assays,
it gives weight to the hypothesis that coumarin is a
pre-/pro-hapten.

Risk assessment
Published data (DPRA, KeratinoSensTM, h-CLAT & 
U-SensTM) was used to make prediction of the HRIPT 
dose response and population threshold (3756 µg 
cm-2) (dark green 25th to 75th, light green 2.5th to 
97.5th ).

Parameter Value

Product Face cream 

Level 0.1%

Amount of product used per day 1.54 g

Amount of product applied to 
face 

2.37µg/cm2

Lighter green bands represent region between the 2.5th and 97.5th percentiles of the distribution, darker
bands the range between the 25th and 75th percentiles and the green line is 50th percentile (median).
Crosses indicate the proportion of individuals sensitised in each study and vertical dashed lines indicate
an HRIPT study dose at which no one was found to be sensitised.

Due to differences between the 
HRIPT exposure and consumer 
use of a face cream the dose 
response was adjusted by a 

factor of 10 fold (purple curves)

The probability of exceeding the population threshold 
and consequently the risk of induction of skin 

sensitisation at this exposure is low (~3%, expected 
sensitisation rate for consumers at the 90th percentile: 

1 in 12 million, median 0).

The consumer 
exposure level in 
µg/cm2 is 
indicated by the 
red line.
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clinicians and 
toxicologists? 

Conclusions
• The SARA model provides a point of departure for use in NGRA. 
• The SARA model can predict the probability of sensitisation 

occurring under a given product use scenario.
• Further evaluation of how NGRA outcomes compare to clinical 

outcome is required and collaboration with the dermatology 
community is essential to continue to evolve NGRA for skin 
allergy risk assessment.
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Learn more about Unilever’s 
consumer safety research 
programme at 
www.TT21C.org

http://www.tt21c.org/home/

