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The Consortium for QSAR Methods to Identify Chemical allergens: Refinement of TIssue MEtabolism Simulator – Skin Sensitisation (TIMES – SS)


The International QSAR Foundation (IQF) is a non profit research organization with the mission of advancing QSAR methods as non-testing alternatives to animal testing for hazard assessment.  Part of that mission is to identify QSAR methods with the greatest potential of replacing conventional screening methods and accelerate the refinement of those methods based on expert knowledge of industry and governmental users.  Serving as the technical project manager, the IQF offers a flexible means of pooling smaller contributions from consortium members to provide critical improvements to QSAR methods. 
Skin sensitization resulting in allergic contact dermatitis is an immunologically mediated cutaneous reaction to a substance involving induction and elicitation phases. To induce skin sensitization, a chemical must gain access to the viable epidermis and form a stable (usually covalent) association with protein to form an immunogenic conjugate. This complex is then presented to the immune system for the initiation of primary adaptive immune responses.
One approach in the identification of potential skin sensitizers in new products or existing chemical inventories has been to examine the chemistry associated with known skin sensitizers. Consideration of the chemical properties of a wide variety of known skin sensitizers, and comparisons with non-sensitizers has led to the conclusion that binding takes place by the protein acting as a soft nucleophile and the sensitizer acting as a soft electrophile or pro-electrophile.  TIMES Skin Sens 1.0 (TIMES-SS) developed by the Laboratory of Mathematical Chemistry (Bourgas, Bulgaria) couples a virtual metabolic simulator with a protein reactivity model to predict the likelihood of protein adduct formation.


Mechanistic models of this type already perform reliably for chemical where adduct formation is extremely likely i.e. where the chemical mechanisms are well established. However the performance of these models for cases where the chemistry is less well known or adducts are formed more slowly remains a challenge.  The approach Laboratory of Mathematical Chemistry takes is to refine the individual models for skin metabolism and protein reactivity.  Some of the needed improvements will come from expert knowledge, and some will come from integrating the reactivity databases as discussed at the Knoxville Reactive Toxicity Workshops.
The Chemical Allergen Project
ExxonMobil, Unilever, Procter & Gamble, RIFM, and the Danish Institute for Toxicology and Risk Assessment are working together to refine TIMES-SS within the next two years.  Each member of the consortium provides funds, data and expert advice on agreed research milestones.  Consortium tasks are carried-out at the Laboratory of Mathematical Chemistry who provides members with free use of the latest TIMES-SS software for further evaluation.
The IQF project manager is Dr. Michael H.I. Comber who is a Director of IQF and a longtime proponent of the use of non-animal screening models in Industry for assessing chemicals.   
A Public Thank You to the Members


The generous gifts of expertise and money donated by the members of the consortium for skin sensitization will benefit public safety for many decades.   Parts of the TIMES-SS model has already been made available free to the world through the OECD QSAR Application Toolbox, and the following participating organizations.
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