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P 64
MenunuHa € MpuKiIagoM iHTerpauii 6aratbox Hayk. HaykoBi IOCHIPKEHHS y Cy4acHid MEAMIMHI Ha OCHOBI
JOCSITHEHb (Bi3UKH, XiMii, OioJorii, iIHpOPMATHKHU Ta IHIIMX HAYK BiJKPUBAIOTH HOBI MOJIMBOCTI JUIsSl BUBUCHHS
TMIPOIIECiB, SIKi BiIOYBaIOTHCS B KUBHX OPraHi3Max, Ta BUMArarTh SKICHUX 3MiH y MATOTOBHI MeaukiB. HaykoBo-
MpakTHYHa KOoH(epeHMis «PO3BHTOK NMPUPOAHUYHMX HAYK AK OCHOBA HOBITHIX AOCATHEHb y MeIMIIUHI»
MTOKJINKAaHA 3MIHIOBATH CBIZIOMOCTH JIFOIEH, XapakTep iXHbOI MiISUTBHOCTI Ta CTHUMYJIIOBATH 3MiHH Yy IMiATOTOBII
MEIMYHHX KaapiB. Bmine 3acTocyBaHHS CydacHHX NMPUPOAHNYO-HAYKOBUX JIOCATHEHD € 3aII0PYKOIO MOAATIBIIOTO
PO3BUTKY MEIMIUHH SIK I'aly3i 3HaHb.
KondepeHuis nprcBsueHa BUCBITICHHIO HOBUX TEOPETUYHUX 1 MPUKIIAJHUX PE3YJIBTATIB Y raiy3i NpUPOJHUYNX
HayK Ta iHpOpMamiiHUX TEXHOJIOTIH, IO € BaXKIMBUMH U PO3BUTKY MEIUIIMHU Ta CTUMYJIIOBAaHHS B3a€EMOZIL
MDK HAyKOBIIMH HPHPOJHUYMX Ta MEIUYHHX HayK, B3a€EMOJii 3 INPEJCTaBHUKAMH IPAKTUYHOI OXOPOHH
310pPOB’ 1.
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Medicine is an example of the integration of many sciences. Scientific research in modern medicine, based on the
achievements of physics, chemistry, biology, computer science and other sciences, opens new opportunities for
studying the processes occurring in living organisms and requires qualitative changes in the training of physicians.
Scientific-practical conference "Development of natural sciences as the basis of the latest achievements in
medicine" aims to change the consciousness of people, the nature of their activity and stimulate changes in the
training of medical personnel. The skilful application of modern scientific achievements is the key to the further
development of medicine as a field of knowledge.

The conference is dedicated to the coverage of new theoretical and applied results in the field of natural sciences
and information technologies, which are important for the development of medicine and stimulating interaction
between scientists of natural and medical sciences, cooperation with representatives of practical healthcare.
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NANOCOMPOSITE MATERIALS WITH TUNABLE IONIC CONDUCTIVITY: PROSPECTS
FOR BIOMEDICAL APPLICATIONS
Makhrova Ye.G.

Bukovynian State Medical University, Chernivtsi

mahrova.jevgenija@bsmu.edu.ua

Interest in composite nanoionic structures arises from their high ionic conductivity,
which emerges when ionic salts wet nanoparticles of wide-bandgap oxides with sizes less than
10 nm. This effect has been observed in materials composed of ionic salts (MeNO3) and oxides
(Al203, SiO2), where Me represents Li, K, Na, or Rb. These materials show promise for
applications in fuel cells, electrical energy storage devices, and the development of a new class
of metamaterials. The van der Waals surfaces of layered crystals are characterized by low
surface energy and are poorly wetted by ionic salts. In contrast, oxides possess high surface
energy (~10° erg-cm™), which ensures strong adhesion energy during interactions with molten
ionic salts. Oxide nanostructures with characteristic element sizes below 10 nm and varying
morphologies can be formed through self-organization during the oxidation of defective
surfaces (with chalcogen atomic plane defects) of layered GaSe and InSe crystals. Utilizing
these properties of layered crystals, it is possible to create a new class of nanocomposite
materials based on layered semiconductors, oxides, and ionic salts through the self-organization
process during the introduction of molten ionic salts into the van der Waals gaps of layered
crystals.

The relationship between conductivity, morphology, and chemical composition of
nanocomposite materials based on the ionic salt RbNOz and layered crystals GaSe and InSe has
been studied. It has been established that for these materials, ionic conductivity along the crystal
layers is observed when the sizes of the ionic salt crystalline inclusions are less than 0.4 nm,
corresponding to the dimensions of the van der Waals gaps in layered crystals. The highest
ionic conductivity in this direction is observed in GaSe—RbNO3z materials, which is associated
with the defect structure at the heterointerfaces between the layer surfaces and the ionic salt.

The self-organization of ionic nanocomposites (solid electrolytes) is linked to the
deformation and oxidation of the layered crystal matrix at high melt temperatures (T > 653 K),
during which thermal decomposition of nitrates into nitrites occurs. It has been found that
different morphologies and high ionic conductivity of these nanocomposites can be achieved

by utilizing the varying wettability of undamaged areas of the van der Waals surfaces of A3B®
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crystals and linear defects on these surfaces containing nanoscale oxides of In or Ga, which are
components of the layered matrix. Nanoscale inclusions of solid electrolytes within the volume
of the layered matrix are formed as a result of the self-dispersion of ionic salts during the
wetting of the surfaces of nanoscale high-temperature (compared to the ionic salt) metal oxide
inclusions. Nanocomposite materials formed based on solid electrolytes and layered materials
exhibit significantly higher effective dielectric permittivity values compared to pure layered
A3B® crystals.

The processes of charge carrier transport and accumulation along the crystallographic
C-axis in nanocomposite materials based on the ionic salt RbNO3 with GaSe and InSe depend
on the morphology and composition of the ionic nanostructures and their localization along this
axis within the volume of the layered matrix. Studies of the RbNOs intercalation kinetics show
that for both studied monocrystals, this process is multistage.

Monocrystalline samples of gallium monoselenide (GaSe) intercalated with RobNO3
ionic salt molecules at temperatures T > 653 K can be represented as composite superlattices
consisting of the lattice of an anisotropic layered semiconductor, whose layers remain
undamaged after the intercalation process, with embedded ferroelectric layers.

APPLICATION OF THERMOELECTRIC DEVICES FOR DIAGNOSIS AND TREATMENT OF
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Thermoelectric principles, based on the physical process of converting thermal energy
into electric current, constitute the fundamental basis for developing innovative diagnostic and
therapeutic devices in surgical practice.

These devices demonstrate high diagnostic informativeness in verifying inflammatory-
destructive processes in various organs and tissues, providing objective detection of

inflammatory processes through registration of local temperature changes.
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