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Spatio-temporal simulation of first
pass drug perfusion in the liver

Lorentz workshop Mathematical Pharmacology

Markus Krauss
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The Virtual Liver Network R
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. A Complex Organisation:

9 Work Packages

69 Principal Investigators
44 Projects

>200 contributing Scientists
36 Independent Institutions

Mix of academics &
industry

Geographically Dispersed
Uu50M distributed budget
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Why Focus on the Liver? R

A Major organ of homeostasis

Right hepatic vein - Inferior vena cava

A Innate immunity
A Acute phase response mediators
A Critical role in detoxification

Dysfunction -> significant burden on
health care budgets

Dysfunction associated with
modern lifestyle

Toxicity: major hurdle to delivering
novel medicines

o o o Do

Access to data at all levels of
biological organization
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The liver within an organism context R
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Program structure R
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PBPK modeling

Physiology-based pharmacokinetic (PBPK)
models

Stomach

, -

Gall Bladder

Venous Blood 7]

A organs are structurally included

Adistribution models for generic description of mass
transfer (passive and active processes)

A substance specific model-parameters are
calculated from few physicochemical data

Muscle

Heart
Fat
Gonads
Skin
Bone

Aextensive data collections of prior biological and
physiological data included

Acomprehensive representation of experimental data
from different scales of biological organization

Brain
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http://www.systems-biology.com/products/pk-sim.html

EER
Organ representation R

Plasma

Interstitial

Trans 1 é Trans N
. Space

Key Assumption: Well-stirred compartments

Willmann et al., Biosilico 1(4), 121-124 (2003)
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Motivation

A Spatial heterogeneity of
A Biological processes
A Enzyme expression

A Pathological states

A Several initial passes of
injected compound observable
on small time-scales

1 Not possible to describe when
liver is considered as well-stirred
organ

Krejce et al., JPET, 1994
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