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Most cells, including blood cells (erythrocytes and platelets), endothelial cells,
immune cells, and cancer cells, are able to interact with suspensions of
nanoparticles (NP, d=1-100 mcm) through dynamic redistribution of phospholipids
and proteins in the membranes of cells [1]. Complex dielectric permittivity
ε*=ε’-iε”, where ε’ is the relative permittivity, ε” is the loss factor, of the red blood
cells differ significantly in healthy blood  and in the cancer and stroke patients
[2,3], that can be used in medical diagnostics and estimation of the individual
treatment success. In this study physical behavior of such fluids and their dielectric
properties in the microwave electromagnetic fields (MW) is considered. The
erytrocytes are considered as a concentrated suspension of aggregating particles
suspended in the complex fluid containing the microparticles (MP) with additional
degrees of freedom. In many severe diseases like tumor the blood plasma is rich
of products of tissue degeneration and necrosis, and those particles are able to
rotate, orient and deform, that can be described by additional internal variables.
The physical phenomena at the micro/nano scale in MW fields is described by the
enhanced irreversible thermodynamics (EIT) that introduces the Helmholtz free
energy ℑ as a function of its parameters X,Y, their fluxes JX, Y , and their time and
space derivatives in the form ℑ=ℑ(X,Y, JX,Y, ∇JX,Y, JX,Y) , where dot corresponds to
the time derivative. In the complex MP+NP suspensions in MW fields a series of
novel coupled heat JT and mass Jρ transfer phenomena are studied. The entropy
production is computed and the generalized Dufour, Soret, thermo-, electro- and
diffusiophoresis relations are obtained. Based on the comparison of the
thermodynamic model dependents as functions of external temperature and
experimental data several novel indexes for early medical diagnostics of  tumor
growth and stroke have been proposed. 
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