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Introduction. The majority of substances existing in the nature are 

heterogeneous, i.e. consisting of several components which are divided by distinctly 

expressed limit of the section. When smashing one of phases and her uniform 

distribution in other phase disperse heterogeneous system is formed. Examples of such 

systems are powdery medicines, porous bodies, emulsions, suspensions, composite 

materials, and also almost all substances of a biological origin: blood and cellular 

suspensions, muscular and bone tissues, etc. 

Aim. The aim of investigation is the measurement of a complex permittivity of 

medicines and biological objects on microwaves. 

Materials and methods. One of research methods of heterogeneous disperse 

systems is the resonant method for measurement of complex permittivity that has been 

developed. It is based on consideration of the proceeding processes in substance under 
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the influence of electric field in connection with structure and a structure of substance. 

The questions that studied by such method closely adjoin to molecular physics in 

general and are connected with physical chemistry, physics of polymers, etc. Resonant 

method for measurement of complex permittivity [1,2] allows to obtain very valuable 

information about features of a substance structure of a biological origin, about the 

nature of intermolecular and intramolecular forces, about the structural violations and 

changes caused by various factors, etc. Objects of molecular biophysics, such as blood, 

serums, extracts, macromolecular and cellular suspensions, etc. represent liquid 

disperse systems with big dielectric losses.  

Results and discussion. The way of calculation of permittivity of heterogeneous 

dispersive systems is the following. Some volume V is entered into consideration, 

which sizes are small in comparison with the sizes of all system, but are great in 

comparison with the local heterogeneities. Making averaging of electric field on the 

chosen volume E  and electric induction D  we will receive effective values, E  and D

, in relation to which the considered heterogeneous environment is uniform and 

isotropic and as that, it can be characterized by a certain effective value of  permittivity 

ɛeff . 

For effective entered thus E , D  and ɛmix (ɛeff) ratios take place: 

 смD E , (1) 

 1 21 2E E E   , (2) 

 1 21 2D D D   ,  (3) 

where i  – a volume fraction for  i  components. From the equations (2), (3) follows  

 2 1 2 2 2( - )mix f       , (4) 

or 1 1 1 2 2 2( ) ( )mixmix f f        , (5) 

where  i if E E . 

For example, for particles of the spherical form: 
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Ratios (4), (5) are the basis majority of the methods for calculation of 

permittivity of two-component heterogeneous disperse systems that have been 

described in literature. Various options of formulas correspond to various ways for 

calculation of coefficients 1f  and 2f , the particles considering a form, their orientation, 

interaction, etc. It is easy to see also, that ratios (4), (5) are easily generalized on a case 

of any number component. Knowing values i , find permittivity for mix component 

may be to find. For this purpose, it’s necessary to measure resonant frequencies of 

electromagnetic oscillations in the resonator for two close volumes of mix (to minimize 

dispersion of permittivity for disperse environments). And then to solve system of the 

equations are made for equation (4) or (5). It is also possible to solve the return 

problem: on known to permittivity mix component to find volume concentration the 

substances mix. 

Conclusions. In work the resonant method for measurement of complex 

permittivity double objects on microwaves is offered. The offered method for 

measurement is less expensive, than the spectral methods of the analysis of 

heterogeneous systems existing now and it’s easily generalized on a case of any 

number components in mix. 
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