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Abstract 

We present the coupling of  a tumor growth model embedded in  a microenvironment,  with a 
refined model for fluid transport in the microvasculature and in the porous interstitium of the 
cancerous tissue (bio distribution model).  The growth model treats tumor growth as Darcy 
type flow of tumor cells, healthy cells and interstitial fluid in a deforming extracellular matrix 
(ECM) and includes angiogenesis. It  yields the evolution of tumor cell population, the 
differential pressure between cell populations, porosity of the ECM, consumption of nutrients 
due to tumor growth, growth of neo vasculature and evolution of related growth factors as 
function of the locally available nutrient. For the mechanical behavior of the ECM an 
overstress model of the Perzyna type is invoked, in a large deformation setting. The bio 
distribution model assumes Hagen-Poisseuile law for flow within capillaries and Darcy flow 
in the interstitium and yields a refined distribution of nutrient and other molecules. Both 
models adopt a smeared concept for the neo vasculature  in the tissue and as such are highly 
compatible in their formulation. The bio distribution model operates on a frozen geometry 
while the growth model operates on an evolving one. The combination of both models will 
enable simulating the growth of a tumor in a whole organ, including a realistic distribution of 
therapeutic agents and allowing hence to evaluate the efficacy of these agents. 

 


