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Summary of Research: Physiologically based pharmacokinetic (PBPK) modelling can be 
used to evaluate internal exposure in humans without any reference to experimental data. 
The input parameters for PBPK models (i.e., fraction absorbed × intestinal availability, 
absorption rate constants, volumes of the systemic circulation, and hepatic intrinsic 
clearances) were estimated for a panel of ~350 chemicals using a light gradient boosting 
machine learning algorithm (LightGBM) based on within 30 silico-calculated chemical 
descriptors. The parameters for the human and rat PBPK models for a diverse range of 
compounds were successfully estimated using chemical descriptors. Significant inverse 
relationships between the hepatic/plasma concentrations of selected lipophilic food chemicals 
using forward dosimetry and reported rat hepatic lowest-observed-effect level (LOEL) values 
were observed. The output values from rat pharmacokinetic models based on in silico 
liver-to-plasma partition coefficient values derived from the primary Poulin and Theil model 
can be used to estimate toxicokinetics or internal exposure to substances. This approach to 
pharmacokinetic modeling has the potential for application in computational toxicology and in 
the clinical setting for assessing the potential risk of general chemicals.  
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