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VirtualToxLab — In silico estimation of the toxic potential of chemicals 

Developent and validation of a technology for the estimation of the endocrine-disrupting potential of drugs 
and environmental chemicals in silico. Compilation of the data into a VirtualToxLab, freely accessible on the 
Internet for universities, hospitals, regulatory bodies, governmental agencies and non-profit organizations. 
 
Research questions 

This project addressed the question to what extent the endocrine-disrupting potential (and the 
toxic potential in general) of a drug or an environmental chemical can be predicted in silico and if 
such a technology can be applied towards the estimation of the toxicity of the 30,000 chemicals 
to be re-tested 2008-2012 within the EU's REACH (Registration, Evaluation, and Authorization of 
CHemicals) initiative. 
 
Results 

We developed a receptor-modeling concept based on protein modeling and multidimensional 
QSAR (Quantitative Structure-Activity Relationships) for the in silico prediction of the toxic po-
tential of drugs and environmental chemicals. Presently, our VirtualToxLab includes nine vali-
dated receptor models (so-called virtual test kits) for the estrogen &�lpha;/&�eta;, androgen, 
thyroid &�lpha;/&�eta;, glucocorticoid, aryl hydrocarbon, and peroxisome proliferator-activated 
receptor &�amma; as well as for the enzyme cytochrome P450 3A4. The models have been tested 
against a total of 798 compounds and are able to predict the binding affinity (and, hence, the 
toxic potential) close to the experimental accuracy. Subsequently, we have developed an Internet 
access protocol, immediately available to selected laboratories, and aimed at a peer evaluation of 
our concept. After successful completion of thisstudy, the technology will be made freely avail-



able on the Internet to non-profit organizations. Results obtained with the VirtualToxLab are 
continuously updated at http://www.biograf.ch 
 
Perspectives 

Once in silico technologies will be accepted as validated tools for determining the toxic potential 
of drugs and chemicals, our VirtualToxLab will contribute to reducing unnecessary and painful 
animal test and, such, contribute to the 3R's (Refinement, Reduction, and Replacement) of ani-
mal tests. 
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