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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 47.61

Tema gucepranii:
1. Cucrema imnenaHCHOI ClIEKTPOCKOIIii 610JI0TIYHYX PifyH i CyCcleH3ii

2. The impedance spectroscopy system for biological fluids and suspensions

Pedepar:

1. Incepraris npucBsyeHa po3pobiii Ta anpobariii cucremu iMrnenaHCHOI CIIeKTPOCKOTIIl AJ1s1 aHami3y Ta
BMMIipIOBaHHS eJ1eKTPoQi3YHMX BJIACTUBOCTE 6i0I0TiYHMX MaTepiasiB, PifuH i cycneHsiil. MeTogom imnenancHoi
CIIEKTPOCKOIIii IOCIiIP)KEHO CyCleH3ii HAHOYACTUHOK METaJliB, MiTBEPI’KEHO €(PEKTUBHICTb HENPSIMOTO METOLLY
BMMipIOBaHHS MaCOBOi YaCTKU METAJIiB y BOJHIN cycneHsii. [lokazaHO e(pEeKTUBHICTh METOAY iMIIEJAHCHO]
CIIEKTPOCKOIIIi [JI51 eKCIIpeC-aHali3y HaTUBHOCTI Ta BUMiPIOBAHHS JKUPHOCTI MOJIO3MBa. EKCIIEpMMEHTANBHO
IIOBEIEHO MOXKJIMBICTD OLIiHKM KOHLIEHTpAllii CKJIaIOBUX PO34YMHY, 32 JaHUMU €JIEKTPUYHOI IIPOBITHOCTI Ta
IieJIEKTPUYHOI TPOHUKHOCTI, aHTUOIOTUKIB aMOKCHLIMAJIIHY Ta JOKCULMKIIHY 3 COJIIMU METaJiB. MeTO[ iMIIeJaHCHOI
CIIEKTPOCKOIIii 32CTOCOBAHO [1JIs1 KOHTPOJIIO 30HM 3aMOPOXKYBaHHS TP IPOBEIEHHI KpiogeCcTpyKLii 6i0510TiyHNX
TKaHUH. MeTOIOM KOAKCiajlbHOTO 30HAY [OCIi/I)KEHO AUCIIEPCilo AieIeKTPUYHOI IPOHUKHOCTI 6i0JIOTYHMX TKAHUH i
piguH. Po3po6sieHO MiHIaTIOPHUI MIKPOCMY>KKOBUI PE€30HATOP [1J11 BUMiPIOBaHHS €J1eKTPOQi3UUHUX TapaMeTpiB
MaTepiasiB 3 OHHOCTOPOHHIM JOCTyIOM. [TokazaHo e(EeKTUBHICTb METOJa KOAKCiaIbHOTO Pe30HATOPa AJIs

KOHTPOJIIO Ta BUMIPIOBaHHS eJIeKTpodi3snyHMX MapameTpiB pifguH y rnortoui. ['010BHe npu3HauYeHHs! po3po6yeHo]



CHACTEMHU i METOJiB — eKCIIpec-aHai3 (i3uKo-xXiMiYHMX ITapaMeTPiB PijMH Ta ONTUMI3allisl TEXHOJIOTIYHUX NIPOLECIB
y ¢apmariii, 6ioTexHosiorigx i XimiuHiil npomucnosocTi. KiovyoBi cyioBa: iMnenaHcHa CIeKTPOCKOTIis, AUCKPETHE
nepetrsopeHHs Oyp’e, nieseKTpUYHA IPOHUKHICTb, aMILIITyAHO-(Pa30BUil JE€TEKTOP, METOJ, TPbOX aMILITY,
KOAaKCiaJIbHUH 30H[, KOAKCiaJbHUI pe30HATOP, MIKPOCMY>XKOBUI pPE30HATOP, 6i0JIOriYHa pifuiHa, CyCIIEH3isl.

2. Antonenko Ye. The impedance spectroscopy system for biological fluids and suspensions. - Manuscript. The
thesis for scientific degree of candidate of physical and mathematical sciences, specialty 01.04.01 - physics of
devices, elements and systems. — V.N. Karazin Kharkiv National University, Kharkiv, 2021. The thesis is devoted to
the development and approbation of an impedance spectroscopy system for the analysis and measurement of the
electrophysical properties of biological materials, liquids and suspensions. Suspensions of metal nanoparticles
were investigated by impedance spectroscopy, and the efficiency of the indirect method of measuring the mass
fraction of metals in an aqueous suspension was confirmed. The efficiency of the method of impedance
spectroscopy for rapid analysis of nativeness and measurement of fat content of biological samples and dairy
products is shown. The possibility of estimating the concentration of the components of the solution, according to
electrical conductivity and dielectric constant, antibiotics amoxicillin and doxycycline with metal salts has been
experimentally proved. The method of impedance spectroscopy is used to control the freezing zone during
cryodestruction of biological tissues. The dispersion of the dielectric constant of biological tissues and fluids was
studied by the coaxial probe method. A miniature microstrip resonator for measuring electrophysical parameters
of materials with one-way access has been developed. The efficiency of the coaxial resonator method for control
and measurement of electrophysical parameters of liquids in a stream is shown. The main purpose of the
developed system and methods are rapid analysis of physicochemical parameters of liquids and optimization of
technological processes in pharmacy, biotechnology and chemical industry. Keywords: impedance spectroscopy,
Fourier transform, dielectric constant, amplitude-phase detector, three voltmeter method, coaxial probe, coaxial
resonator, microstrip resonator, biological fluid, suspension.
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