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The physical and biological processes governing blood flow play a fundamental
role in ensuring the safety and efficacy of all blood-wetted medical devices.

We develop a model for blood flow within the theoretical framework of interact-
ing continua, also referred to as mixture theory [I]. In the proposed formulation,
following the papers of Massoudi et al. [213] , blood is regarded as a two-component
mixture consisting of red blood cells (RBCs) suspended in plasma. The plasma
phase is modeled as a linearly viscous Newtonian fluid, whereas the RBC phase is
described as an anisotropic, nonlinear density-gradient-type fluid capable of cap-
turing the inherent microstructural effects associated with cell deformation and
aggregation. Biochemical processes and reactions are neglected, and attention is
focused exclusively on the mechanical coupling between the two constituents. This
theoretical framework provides a rigorous basis for investigating the non-Newtonian
rheological behavior of blood.
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