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We have developed a multiscale diffusion model which couples molecular dynamics (MD)
and continuum finite element (FE) method. Our model is based on a novel numerical
homogenization procedure. The equivalent diffusion parameters of the continuum model
consist of commonly used equivalent diffusion coefficients and new equivalent distances from
the solid surface. Tissue can be considered as a composite medium through which occurs
transport of molecules. Diffusion within this medium is affected not only by internal
microstructural geometry, but also by physico-chemical interactions between solid phase
(proteins, fibers) and transported molecules or particles. We implemented this multiscale
model [1] - [5] to various conditions of diffusion through complex media. Here, we studied
transport of molecules through tumor tissue. We considered diffusion in the vicinity of a
capillary through which molecules are transported by convection. The partitioning conditions,
which arise from biological barriers, are included in the model. Effects of collagen mesh
density within tissue on transported molecule concentration profiles and mass content in
different domains are presented, which also incorporate partitioning relations.
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