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Prediction of internal concentrations of chemicals orally administered using
data-driven pharmacokinetic modeling
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Laboratory of Drug Metabolism and Pharmacokinetics), 3-3165, Higashi-tamagawa Gakuen,
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hyamazak@ac.shoyaku.ac.jp.

Collaborator: Makiko Shimizu, ibid, (e-mail) shimizu@ac.shoyaku.ac.jp

Summary of Research: To evaluate internal exposures in humans without any reference to
experimental data, physiologically based pharmacokinetic (PBPK) modeling could be used.
The input parameters for PBPK models (i.e., fraction absorbed x intestinal availability,
absorption rate constants, volumes of the systemic circulation, and hepatic intrinsic
clearances) were estimated for a panel of 355 chemicals using a light gradient boosting
machine learning algorithms (LightGBM) based on between 11 and 29 in silico-calculated
chemical descriptors. Parameters for human PBPK models for a diverse range of compounds
could be successfully estimated using chemical descriptors. This approach to
pharmacokinetic modeling has potential for application in computational toxicology and in the
clinical setting for assessing the potential risk of general chemicals.

Timeline: From March 1, 2022 to February 28, 2023

Topics: The principal Investigator has been the recipient of Scientific Achievement Award from the
International Society of Study of Xenobiotics (ISSX) for major contributions to the field of
xenobiotics in the Asia Pacific Region (Bangalore, India, 2023).
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