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The combination of nanoparticles (NPs) with the surface of erythrocytes-carriers 

changes their interaction with the host organism [1]. In this article, we show the 
possibility of studying the physical properties of the interaction of nanoparticles with 
erythrocytes of blood of patients with ischemia of the heart. Complex dielectric 
permittivities of suspensions of erythrocytes of patients by the method of UHF 
dielectrometry in the range of temperatures from 5 to 40 ° C at a frequency of 9.2 GHz 
were studied. Parameters of the equation at different temperatures have been 
determined. The cell membrane constant increases when the temperature is above 35 ° 
C. The enthalpy of thermal activation for erythrocyte suspensions and nanoparticles 
connected with the surface of erythrocytes is 6.74 ± 0.42 kcal/mol and 4.30 ± 0.04 
kcal/mol, respectively. The significance of enthalpy is essentially related to the 
temperature dependence of the erythrocyte suspension on resonance absorption of 
microwave energy, which occurs through dipoles of water. The analysis of dielectric 
permittivity of the solution with the combination of NPs with the surface of erythrocyte 
carriers shows the presence of a dipole-orientation polarization mechanism and ionic 
conductivity of a substance in a solution. In addition, it turns out that the 
monomolecular layer of water located on the surface of the microcapsules of the 
erythrocyte membrane has specific physical properties. In the frequency range greater 
than 9 GHz, dielectric water permeability in the monomolecular layer begins to 
increase [2]. We linked this effect to the presence of a resonant peak of molecular 
oscillations in this layer, which is hypothetically observed at a frequency exceeding 12 
GHz, which is the location of the frequency of the Debye orientation relaxation of free 
water [3]. Perhaps the transformation of Debye relaxation into a molecular resonance 
due to the existence of a strong connection between water molecules in this layer. 
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