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Investigations of dielectric properties of red blood cell and trombocytes represent practical
interest as part of the diagnostics of the disease, so as a change in the structure of membranes of
cells blood until their full destruction are a protective-adaptive reaction of organism. The
membranes of blood cells are relatively permeable to water molecules [1, 2]. The water molecules
can move either in or out of cells, regulated by osmotic pressure and the structure of the
extracellular matrix. The structure of water is characterized by a spatial network of weak H-bonds,
which is unstable, since H-bonds are easily destroyed and reappear. In the membranes of blood
cells, water associates form various polygonal structures that are easily reconstructed under various
influences: physical (heating and cooling, magnetic and electric fields) and chemical (influence of
tumor markers, dissolving low-active gases, etc.). In a cell-water-membrane system, water, as a
labile system, follows the principle of Le Chatelier-Brown, which describes the thermodynamic
equilibrium of such systems. The equilibrium constant for the dynamical equilibrium between the
free and bound water can be written as follows k,/k2=e"*'"", where AGo is the difference in the

hydrogen bond free energy, k; and k; are the rate constants of the exchange between free and bound
states. By observing the free/bound water state it is possible to study structural conformation of the
membranes of blood cells. This information can be received using UFH -dielectrometry method at
centimeter wavelength range [3, 4].

The objective of this article is to present a model of dielectric relaxation of biological water
in membranes of cells of blood based on a dynamic equilibrium between the free and bound water
molecules. The dielectric relaxation frequency measurements of different solutions of blood cells
were showed that the bound water molecules are expected to be more abundant than the molecules
of free water [5]. A bound water molecule is engaged in two hydrogen bonds. The total energy of
these two bonds is the activation energy that has to be overcome in order to give full orientation

freedom to the water molecule. From the activated complex: | sziTe,Aw Where AG = (AG, + AG, )
1 h 1 0

AG; is the activation energy, kg is the Boltzmann constant, h is the Planck’s constant, R is the
universal gas constant, T is the temperature. The dynamic model shows that the dielectric relaxation
of water can be explained in terms of dynamic exchange between free and bound water and the
strength of the hydrogen bonds. Our research shows that in the conditions of pathology, in the
membranes of blood cells, a bound water molecule forms up to four hydrogen bonds and the
frequency of dielectric relaxation of water molecules in the cells membrane depends on many
parameters, such as the strength of the hydrogen bonds, the relaxation time, the values of the static
dielectric permittivity of biological water, etc.
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