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The minipig in PBPK modeling
PK-Sim® from Bayer Technology Services is a commercially available tool for physiologically-based pharmacokinetic (PBPK) modeling of drugs in laboratory animals
and humans. The aim of PBPK modeling is to describe
mathematically all physical and physiological processes that
determine the uptake, distribution, and elimination of a
compound in an organism in as much detail as possible.
PBPK modeling can be used as a tool for an early in silico
prediction of ADME properties of new compounds.
In short, PK-Sim® is a generic PBPK model with 17 organs
and tissues. Represented organs/tissues include arterial and
venous blood, adipose tissue (separable adipose, excluding
yellow marrow), brain, bone (including yellow marrow),
gonads, heart, kidneys, large intestine, liver, muscle, portal
vein, pancreas, skin, small intestine, spleen and stomach.
Each organ further consists of four sub-compartments
namely the plasma, red blood cells (which together build
the vascular space), interstitial space, and cellular space.
PK-Sim® estimates model parameters (organ partition
coefficients, permeabilities) from physico-chemical properties of compounds and from the composition of tissues in
terms of lipids, water and protein. The physico-chemical
properties needed as input information are lipophilicity,
plasma protein binding constant or alternatively the fraction unbound in plasma, and molecular weight. In addition
to physico-chemical inputs, compound specific clearance
information (either in vivo plasma or blood clearances or

intrinsic clearances determined from in vitro experiments)
are required. As output information, PBPK modeling allows
to predict the pharmacokinetic behavior of a compound on
the basis of these parameters. Moreover it is a powerful
tool for investigating the sensitivity of pharmacokinetics
with respect to them.
In light of the increasing interest in the minipig as a favorable model for pharmacokinetic studies, a minipig module
has been developed and implemented in PK-Sim®. Thus,
besides the established human module and the animal
models of the monkey, dog, rat, and mouse, PK-Sim® now
allows the simulation of pharmacokinetics in the minipig.
To evaluate how suitable the new module is for the prediction of pharmacokinetics in the minipig, a PBPK model of
the nonsteroidal anti-inflammatory drug diclofenac administered intravenously and orally was first set-up for humans
and then extrapolated to the minipig.
Detailed information on methods and the results of the
diclofenac study is given in the below-mentioned poster
presented at the 2nd Pharmaceutical Sciences Fair and
Exhibition in Nice, France (June 8-12th 2009).
For further information on the PBPK software, PK-Sim®,
please visit the webpage
www.systems-biology.com/products/pk-sim.html
or contact info@systems-biology.com.
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