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MenuuuHa € npUKIaIoM iHTerpaiii 6aratbox Hayk. HaykoBi JOCHIDKEHHS y Cy4acHIi MeAWIMHI Ha OCHOBI
JocsiTHEHb (i3uKy, Ximii, 6iosorii, iHGopMaTHKK Ta IHIIUX HAYK BIAKPUBAIOTh HOBI MOXKJIMBOCTI JJIsl BABYSHHS IIPOLIECIB,
sKi BiOYBalOTbCS B JKMBHMX OpraHi3Max, Ta BHMAaraloTh SKICHHX 3MIH y MiArotoBli MenukiB. HaykoBo-mpakTtuuHa
iHTepHeT-KoH(pepeHis «Po3BUTOK MPUPOIHMYHMX HAYK SIK OCHOBA HOBITHIX /IOCSITHEHb Yy MEIMIUHI» ITOKIMKaHA
3MIHIOBaTH CBIJIOMOCTb JIFOJIEH, XapakTep IXHbOI MISUIBHOCTI Ta CTUMYJIIOBATH 3MIHM Y MiJrOTOBLI MEIUYHHUX KajpiB.
Bwine 3acTocyBaHHs Cy4acCHUX MPUPOIHUYO-HAYKOBHUX JIOCSTHEHB € 3allOPYKOI0 NOAAIBUIOT0 PO3BUTKY MEIULMHH SIK
rajy3i 3HaHb.

KoHepeHuis mpucBsiueHa BUCBITICHHIO HOBUX TEOPETUYHUX 1 IPUKITAHUX PE3YJIBTATIB y raly3i IPUPOIHHYNX
HayK Ta iHQOPMALIHUX TEXHOJOTIH, IO € BAXIMBUMH Ul PO3BUTKY MEIMLMHH Ta CTUMYJFOBAHHS B3aEMOJI MiK
HAayKOBIIMH IPHPOJHUYMX Ta MEAUYHHX HAYK.
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Conclusions. To improve the accuracy of diagnosis helicobacter pylori infection it is
recommended to use at least two, and preferably three research methods, preferably a combination of
express urease test or «De-nol-test» with histological methods (biopsy of the antrum of the stomach)
or PCR (gene detection ureC, CagA and VacA). For express-diagnostics for the presence of
Helicobacter pylori bacteria it can be used any of them. «Helic-test» is recommended as an exact

noninvasive method for assessing the effectiveness of eradication therapy, especially by children.
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The recent advances in optical devices have opened up new opportunities for sensing and
biomedical imaging techniques. It is interesting to note that the main advantage of optical devices is
to obtain more detailed information about the subject of the study. This paper introduces potential
applications of optical parameters of a-Hg3S,Br» in the creation of optical transducers for medical
devices, demonstrates proof of principle, discusses potential clinical applications. a-Hg3S>Br>
polymorph is a potential nanomaterial for design of optical transducers, multifunctional elements and
imaging system operating in optical spectra. Nanomaterials based on a-HgzS;Br> crystals have
tremendous potential in addressing the two major issues faced by our society: the searching for new
energy sources and improving healthcare. These crystals can be efficiently used for enhancement of

the optical processes in biomolecules by nanostructured surfaces on their basis. Obtained data suggest
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that the optical properties of the titled crystals should be taken into account in the studies concerning
optical diagnostic methods in medicine [1-4]. At the same time due to the transparency of corderoite
family compounds in the wide region of the visible and IR-range (from 0.3 to 40 mcm) creates new
opportunities for materials design. They have a great potential for wide range of possible application
in optical devices: elements for dynamic holography, recording and information storage, modulators,
deflectors and other devices based on the phenomenon of the interaction of light beams. These data

give us fundamental information and experiences for further studies.

References:

1. Bokotey O. V. Investigation of gyrotropic properties for HgzX,Cl, (X=Se, Te) crystals. J. Alloy. Compd.,
2016. 678, P. 444-447.

2. Bokotey O.V. Theoretical calculations of refractive properties for Hgz3Te>Cls crystals. Nanoscale Res. Lett.,
2016. 11:251.

3. Murthy Shashi K. Nanoparticles in modern medicine. Int. ] Nanomedicine. 2007. 2(2). P. 129-141.

4. Matea C., Mocan T. at al. Quantum dots in imaging, drug delivery and sensor application. Int. J

Nanomedicine. 2017. 12. P. 5421-5431.

Fediv V.I.
Ion Detection in Biosystems by Quantum Dots (short review)

Bukovinian State Medical University, Chernivtsi, Ukraine

viediv@ukr.net

Ions are smallest units for detection in biosystems. Accurate measuring of pH and local ion
concentration is of great significance for various biomedical research areas. Moreover, some heavy
metal ions, such as Pb?", Hg?*, and Cd?" can cause irreversible harm to the living organisms due to
their nondegradable nature even at low concentrations levels, while in small quantities, certain heavy
metals (e.g., Fe, Cu, Mn, and Zn) have functional roles which are essential for various diverse
physiological and biochemical activities in the body [1].

In this work, we summarize the achievements and discuss perspectives of ion detection
methods by quantum dots. QDs possess unique chemical properties and excellent optical properties,
including extended fluorescence lifetime, size- and composition-tunable light emission, high quantum
yield, high photostability, emission of multiple fluorescence colors, confined emission spectra, and
broad excitation spectra. That makes them become the ideal fluorescent labels for fluorescence-based

biosensing.
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