Medical sciences

Materials of Conferences

HEALTH EFFECTS
OF MICROWAVE RADIATION

Loginov P.V,, Ishqairat Ya.

Astrakhan State Medical University, Astrakhan,
e-mail: loginovpv77@mail.ru

Electromagnetic waves come in a very wide
range of wavelengths: there are radio, microwave,
infrared (heat), visible light, ultraviolet, X-ray,
and gamma-ray waves. All are used in medicine
in one way or another. Microwave radiation is
used in certain kinds of heat treatment, where the
heat is generated in the target tissue (as in a mi-
crowave oven). Microwaves are a form of elec-
tromagnetic radiation with wavelengths ranging
from one meter to one millimeter; with frequen-
cies between 300 MHz (100 cm) and 300 GHz
(0,1 cm). They are classified as non-ionizing ra-
diation — radiation which can change the position
of atoms but it is not strong enough to alter their
structure, composition, or properties.

At the present time, there is substantial sci-
entific fact that establishes negative health effects
associated with the direct exposure to microwave
radiation. Microwave radiation penetrates the
body, the exposed molecules move about and col-
lide with one another causing friction and, thus,
heat. This is known as the thermal effect. If the
radiation is powerful enough, the tissue or skin
will be heated or burned. The scientific literature
indicates a relationship between exposure to mi-
crowave radiation and birth defects, such as mon-
golism (Down’s Syndrome) and central nervous
system damage. It has been demonstrated that
microwave radiation may cause eye and testicu-
lar damage due to their high vulnerability to ra-
diation damage because they contain few blood
vessels. As for the effects on the eye, several sci-
entific investigations have shown that cataracts
among humans and laboratory animals have oc-
curred as a result of the intense heating of high
frequency microwave radiation.

As noted, microwave radiation may also
cause damage to the male testes/reproductive or-
gans. Specifically, scientists have demonstrated
that exposure to microwave radiation may result
in partial or permanent sterility. In addition, some
scientific evidence suggests similar effects asso-
ciated with microwave exposure and female re-
productive problems.

The work is submitted to the International
Scientific Conference “Innovative medical
technologies”, Russia (Moscow), 30 may -
1 June, 2016, came to the editorial office on
13.05.2016.
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Nowadays diagnostics and treatment of dis-
order of the cognitive functions is one of the most
intensively studied areas of the modern neurolo-
gy. Vinpocetine is one of the widely used medici-
nal preparations for the treatment of such kind of
diseases [1]. Presently vinpocetine is produced in
the form of pellets containing 5 and 10 mg of the
drug. Such drug dosage form proves to be rather
efficient but it does not provide the desired pro-
longed effect [2]. Moreover, chemical structure
of vinpocetine can be the reason of instability of
this drug dosage form.

Therefore, now an actual problem is the elabo-
ration of stable and biocompatioble drug dosage
forms with the delayed release of vinpocetine.

One of the prospective ways for solution of this
problem is the development of systems for the tar-
geted drug delivery based on silicon nanoparticles
including those ones obtained from porous silicon.
It is well known that these systems are biocompat-
ible and biodegradable [3]. Now quite successful
attempts in the use of porous silicon nanopowders
in the systems of the targeted drug delivery are pre-
sented in scientific community [4].

The purpose of this work is the elaboration of
vinpocetine delivery system on the basis of porous
silicon and the study of efficiency of the processes
concerned with adsorption and desorption of the
medicinal preparation in this system.

Materials and methods of research. Porous
silicon nanopowder was obtained according to
a standard procedure using electrochemical etching
of silicon in the alcoholic solution of fluoric acid
[5], followed by ultrasonic grinding. Specific sur-
face area of the porous silicon nanopowder was of
~ 60 m?/g. Some features in morphology and com-
position of the particles used in the work are pre-
sented in [6].

The obtained nanopowder was submerged into
5%-solution of vinpocetine (ND 42-9175-03) for
20 and 60 minutes. Adsorption of the drug onto
porous silicon was controlled by IR-spectroscopy
method with the use of VERTEX 70 Bruker spec-
trometer. Kinetics of vinpocetine release from
the nanoparticles into 0,1 M solution of hydro-
chloric acid was determined at the temperature of
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37 £ 0,5°C. The volume of dissolution medium was
of 100 ml. Dialysate tests (5 ml) were sampled af-
ter strictly determined intervals of time (15, 30, 45,
60, 90, 120 minutes). Required amount of medium
was supplied with the same solvent. In order to
determine vinpocetine content spectrophotometric
method in the UV-spectral range (314 + 2 nm) was
applied. Concentration of the analyzed substance
was determined by the calibration plot. Producing
of vinpocetine microcapsules with the shells made
of gelatin, ethylcellulose and sodium alginate as
well as the procedure of biopharmaceutical inves-
tigations for these drug forms can be found in [7].

Results of research and their discussion.
Comparative analysis of IR-transmission spectra
for nanopowders of porous silicon in the range of
4004000 cm ™' after deposition of the drug with
those ones of the primary powder of porous silicon
and vinpocetine substance demonstrated the pres-
ence of the bands characteristic of the medicinal
preparation in the samples (absorption bands at
1720, 1680 and 1607 cm ™). Note that composition
of the porous silicon particles according to IR-spec-
troscopy data did not considerably change [8].

Our investigations demonstrated that the re-
lease of vinpocetine from Si nanoparticles was of
60% for 6 hours of the experiment that is compa-
rable with the degree of vinpocetine release from
microcapsulated forms (70 and 94 % from micro-
capsules with the shells of ethylcellulose and gela-
tin, respectively).

Conclusion

The performed study showed a possibility of
using porous silicon as an agent of prolonged vin-
pocetine delivery and significance of the further
pharmacologic investigations of this system.
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Vascular encephalopathy takes the second place
in the structure of mortality as a result of circula-
tory system diseases. Annual death rate from the
stroke is one of the highest in the world. It should
be noted an important physiological role of gamma
aminobutyric acid (GABA) in the regulation of the
functional activity of central nervous system for
these kinds of diseases.

At present, the establishment of the new drug
formulations for such derivative of GABA as
phenibut characterized by a prolonged action is
quite actual [1].

In order to obtain a prolonged action micro-
capsules seem to be rather perspective formulation
[2, 3, 4]. Microcapsules of phenibut were obtained
by extrusion technique.

Object of the research work was to perform
a qualitative estimation of the components compat-
ibility comprising a composition of the established
drug formulation, namely, microcapsules.

Experimental tchnique

In the experimental investigations while pre-
paring microcapsules a substance of phenibut was
used as an active pharmaceutical substance corre-
sponding to the requirements of ND 42-00380051-
00 (Fig. 1), and additives allowed for the medicinal
application and corresponding to the requirements
of the normative documents.
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y-amino-B-phenylbutyric acid hydrochloride
Fig. 1. Structural formula of phenibut

IR-spectra were surveyed with Vertex 70 spec-
trometer (Bruker Optik GmbH, Germany), in the mid-
dle part of IR-region in the range of 4000400 cm™
applying ATR technique (attenuated total reflectance
method), using ZnSe attachment with the diamond
window; as a result, IR-absorption spectra were ob-
tained for phenibut substance, placebo-microcap-
sules and microcapsules with phenibut.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 3, 2016



