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Prediction of human phar macokinetics and its application in drug discovery
and development

LI Hua, ZHUANG Xiao-me
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Medical Sciences, Beijing 100850, China

Abstract

Drug metabolism and pharmacokinetics (DMPK) plays an important role in the understanding of the material foundation
of drug efficacy and safety in body, by revealing drug metabolism and disposition processes. It acts as a bridge to link drug
property and its biological activity. By using modeling techniques, the human DMPK properties are predicted from human
invitro dataand animal in vitro and in vivo data and correlated to the pharmacodynamic and toxicological evaluations of
new drugs. Application of this approach has been contributed to the increased efficiency of drug discovery and
development and the reduced clinical risk and cost. The traditional prediction tools, including allometric method and in
vitro-in vivo extrapolation, were mainly used to obtain important human pharmacokinetic parameters, such as clearance(Cl)
and apparent distribution volume at steady state (V). In the recent decade, the physiologically based pharmacokinetic
(PBPK) model was developed. It has been widely used as a key human prediction method in drug discovery and
development, regulatory process, clinical practice and personalized medicine. Beside its ability to obtain the parameters of
Cl and Voo the PBPK model is also used for various purposes, including prediction of human plasma concentration-time
curves, potential pharmacokinetic alterations caused by drug-drug interactions and pharmacokineticsin different

populations. With the improved modeling and prediction power, the human DMPK prediction will become a valuable tool
of trandational science.
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