Methods and tools for multiscale modelllng in
Systems Pharmacology: a review

E. Borella, L. Carrara, S.M. Lavezzi, |I. Massaiu, E. Sauta, E.M. Tosca, F. Vitali, S. Zucca, mthemﬂtmal modeling
L. Pasotti, G. De Nicolao, P. Magni and synthetic biology

BMS Lab, Department of Electrical, Computer and Biomedical Engineering, University of Pavia (Italy)

- BMS

BACKGROUND. Systems Pharmacology aims to quantitatively study the dynamic interactions between drugs and biological systems by integrating models
and data at different scales, to understand how the behaviour of individual constituents (modelled, e.g., via biological networks) and the behaviour of the
whole system (modelled, e.g., via PBPK models) mutually interact. The objective of this work is to present and discuss: how models at different scales can
be coupled; the types of data that can be used; the tools supporting the implementation; the practical research and drug development studies the
models were built for.

METHODOLOGY AND TOOLS. From literature three main methods for coupling PBPK models and biological networks were identified:
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Example of application:
A joint PBPK model, including paracetamol PK combined SR
with a network of GSH homeostasis, was developed to

study candidate biomarkers of liver toxicity [S. Geenen
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