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The Virtual Liver Network 
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 Complex Organisation: 

Å 9 Work Packages 

Å 69 Principal Investigators 

Å 44 Projects 

Å >200 contributing Scientists 

Å 36 Independent Institutions 

Å Mix of academics & 

industry 

 Geographically Dispersed 

 ú50M distributed budget 

Program  Manager: Adriano Henney  



Why Focus on the Liver? 
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Å Major organ of homeostasis 

Å Innate immunity 

Å Acute phase response mediators 

Å Critical role in detoxification   

Å Dysfunction -> significant burden on 

health care budgets   

Å Dysfunction associated with 

modern lifestyle   

Å Toxicity: major hurdle to delivering 

novel medicines   

Å Access to data at all levels of 

biological organization    



The liver within an organism context 
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Program structure 
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Work Package Subject Projects 
A1 Cellular Metabolism 3 

A2 Cellular Signalling 5 

A3 Cross Linking 6 

B Cell-Cell Communication 9 

C Liver Lobule 6 

D Whole Organ 4 

E Integrated Model 4 

F Data Management 3 

G Clinical Translation 4 

CELL LEVEL 

TISSUE LEVEL 

ORGAN LEVEL 

CLINICAL 



PBPK modeling 
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Physiology-based pharmacokinetic (PBPK) 

models 
 

Å  organs are structurally included 
 

Ådistribution models for generic description of mass 

transfer (passive and active processes) 
 

Åsubstance specific model-parameters are 

calculated from few physicochemical data 
 

Åextensive data collections of prior biological and 

physiological data included 
 

Åcomprehensive representation of experimental data 
from different scales of biological organization 

 

 

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


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

Key Assumption: Well-stirred compartments 



Motivation 

ÅSpatial heterogeneity of 

ÅBiological processes 

ÅEnzyme expression 

ÅPathological states 

 

ÅSeveral initial passes of 

injected compound observable 

on small time-scales 

 

�Î  Not possible to describe when 

liver is considered as well-stirred 

organ 
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Krejce et al., JPET, 1994 


