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Despite our understanding of the key events that drive skin sensitisation our ability to combine non-animal hazard data with 
exposure information to establish a safe level of human exposure for a sensitising chemical remains a key gap. Our aim is to 
apply mechanistic understanding of skin sensitisation to improve our ability to make risk assessment decisions. Central to our 
approach is a toxicokinetic-toxicodynamic (TKTD), ordinary differential equation (ODE) model covering several of the key 
events captured in the skin sensitisation adverse outcome pathway (AOP) that outputs naïve CD8+ T cell activation as a 
surrogate measure for sensitisation induction in humans. Chemical-specific model parameters are derived from bespoke in 
vitro experiments designed to measure reactivity rate and skin bioavailability, whilst biological parameters are taken from the 
immunological literature. The model has been used to simulate a study published previously by Friedmann et al. in which 132 
healthy volunteers were exposed to one of five doses of the contact allergen 2,4-dinitrochlorobenzene (DNCB). As a 
significant proportion of each dose cohort were sensitised to DNCB within this study, comparison of model simulation results 
to these clinical data have provided an opportunity to explore the relationship between naïve CD8+ T cell activation and 
clinical sensitisation. To do so, the model was parameterised for DNCB and prediction made for extent of naïve CD8+ T cell 
activation occurring across dose. Reverse dosimetry analysis was then performed to calculate the dose-threshold for 
sensitisation to DNCB and the probability of the average individual acquiring contact allergy at any given dose. Importantly,
uncertainty due to both parameter uncertainty (limitations in our knowledge of parameter values) and model uncertainty 
(limitations due to validity of modelling assumptions) has been characterised. The uncertainty in model predictions for the 
DNCB case study is significant, therefore additional historical case studies are underway to address this finding.


