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Roles of computational toxicology in risk assessment

In recent years, computer-based modeling techniques have gained increasing acceptance as powerful tools for 
informing risk assessment decisions regarding the toxic potential of a variety of chemicals and pharmaceutical 

agents on an individual or mixture basis. These methods generally identified as computational toxicology offer a 
number of advantages, rapid and relatively inexpensive evaluations of chemical or pharmaceutical agents both 
during development and once they are in commercial use. Data mining techniques for rapidly evaluating the 
published toxicology literature have proven extremely useful for assessing available knowledge. Incorporation 
of computational toxicology approaches for extrapolating omic-biomarker data from in vitro studies and 
experimental animal studies for human risk assessment has grown rapidly as an approach for expediting initial 
chemical evaluations on new chemicals or those for which there are relatively few available published data (eg: 
III-V semiconductors). Incorporating chemical structure information into QSAR models has permitted rapid and 
inexpensive preliminary assessments of new chemicals or drugs or chemical mixtures for which there are few or 
no published toxicology data. Reverse dosimetry applications of computer models such as Berkeley-Madonna 
have permitted evaluation of data from the NHANES data for identifying subpopulations at special risk for 
toxicity from agents such as cadmium. Computer modeling of molecular pathways or networks has also permitted 
development of testable hypotheses for evaluating the putative mechanistic roles of persistent organic pollutants 
(POPs) as underlying causes of important metabolic diseases such as diabetes. In summary, the application 
of computational toxicology techniques for safety evaluations has proven to be a valuable asset to the field of 
toxicology which is growing more robust every year. These tools can be expected to make further contributions to 
chemical risk assessments of chemicals and pharmaceuticals in the future as computational artificial intelligence 
programs (AI) continue to evolve.
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