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Research progress on artificial intelligence in toxicologic pathology and
regulatory research of Al-based medical devices
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Abstract: Toxicologic pathology plays a crucial role in the preclinical safety evaluation of drugs. With the rapid advances in computer
and medical technologies, toxicologic pathology is transiting from traditional simulation methods to digital approaches. Artificial
intelligence (Al), as an emerging technology, has been widely applied across various stages of drug development, including toxicologic
pathology assessments during the preclinical safety evaluation phase. However, the application of Al in toxicologic pathology faces
significant challenges due to its novelty. Currently, U.S. FDA has approved several Al or machine learning (ML)-based medical devices
for clinical diagnostic assistance. To strengthen the review and regulation of these medical devices, a series of regulations guidelines
have been issued both domestically and internationally. This article provides an overview of the development of Al and digital
pathology, application progress of Al in toxicologic pathology, Al and ML-based medical devices approved by U. S. FDA, and the
relevant regulatory guidelines and regulations from both domestic and international perspectives, aiming to offer new insights into the
application and regulation of Al in toxicologic pathology.
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Table 1 Application of DL-based Al in non-clinical research and toxicologic pathology
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