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Abstract
Addressing the safety aspects of new chemicals has historically been undertaken through animal testing
studies, which are expensive and time-consuming. Alternative models, such as those based on highthroughput screening (HTS) techniques, lowered the toxicity testing cost but were not able to provide
reliable evaluations of chemical toxicity in vivo. Due to the massive available data for known chemicals,
modern toxicology has been advanced to the “big data” era. Central to this shift is the development of
artificial intelligence approaches to implementing innovative modeling based on the dynamic,
heterogeneous, and large nature of public toxicity data sets. As a result, our recently developed artificial
intelligence approaches and relevant modeling studies answered this challenge by providing new solutions
to chemical toxicity evaluations based on big data modeling and mechanistic analysis. The resulted readacross study provided deep insights to the continuum from chemical structure, in vitro, to animal toxicity
outcomes. The relevant novel big data mining, analysis, and modeling techniques provided critical support
to the recent toxicity read-across studies. In summary, the new advancement of artificial intelligence in the
big data era has paved the road to future computational toxicology, which will have a significant impact on
the risk assessment procedure and eventually public health.
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