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Pedepar:

1. O6'exTOM pocmigXKeHHs € POTOAMHAMIYHUI MTPOLIEC 32 YMOB Pi3HOTO CTaHY OKCUreHallii TKaHMH. MeTolo
IOCJTiI)KEeHHS € MifBuIleHHs e(PeKTUBHOCTI NpoBeieHHs: GOTOANHAMIUHOI Teparii MyXJIMH 32 PaXyHOK BBEJI€HHSI
IIOIATKOBOT'O MPOTHOCTUYHOTO HAaBaHTaXKEHHS (MMPO6M) /17151 aBTOMaTU30BaHOTO BU3HAUYEHHS [T0YaTKOBUX
€HEPreTUYHUX NapaMeTpiB ONTUYHOTO BUIIPOMIHIOBAHHS LIJIIXOM OLIIHIOBAHHS BiII'YKY MIKPOLIMPKYJISITOPHOTO
pycJia i po3po6JieHHSs! ONITUKO-€JIeKTPOHHOIO IIPUaay IJjisi OKCUMETPUYHO-KOPeroBaHoi poToguHaMiqHoi Teparii
IyXJIMH. MeTO[Y LOCIIIPKEHHS: METOIHY, 110 6a3yI0ThCS HA OCHOBHUX T10JIOXKEHHSIX CUCTEMHOIO aHai3y i Teopil

6ioMeINYHUX IPUIA/IiB, MATEMAaTUIHOTO MOZEJIIOBAHHS JJIs1 aHAMi3y i CXeMOTEXHIYHOI peasi3aliii, KoMIT'IoTepHOi



00po6Ku 6iomeanyHoOi iHpopmallii, CIEKTPOPOTOMETPUYHI METOIU; METOIU €KCIIEPUMEHTANILHOI OHKOJIOTII;
meTony GoToarHaAMIYHOI Ta POTOTEPMIYHOI IPOTUITYXJIMHHOI Tepallii 3 BUKOPHUCTaHHSIM JIa3epHOr0 00JIaJHAHHS;
CTaTUCTUYHI MeTonu. TeopeTnyHi pe3ysabTaTy: OTpUMAaB MOJAJBIINYI PO3BUTOK METOJ, ONITUYHOI TKAHNMHHOI
OKCHUMETDPIi 3 peecTpallielo CIeKTPOCKOIIii 11(Yy3HOTro BifOUTTS 6i0JIOriYHMM CEPEOBUIIEM in VivOo BULUMOTO Ta
OJIVDKHBOTO iH(pauepBOHOTO Jiana3oHy, SKUI peasisyeTbCsl B MeKaxX HEY3roIpKeHOCT] 0Cell BUIIPOMIHIOI0YOrO Ta
[IPUIMaJIbHOTO BOJIOKHA, 110 J03BOJIsIE IIPU HEOOXiIHOCTI ONITUMI30BYBaTH B AOCJIIIPKyBaHil 1aTOJIOTYHil 30H1
HEeOOXiJIHy KiJIbKiCTh NPUMOMHUX ONITUYHMX BOJIOKOH 200 3MiHIOBAaTU ITpoliec (OTOAETEKTYBAHHS ; BIIEPILE
PO3pO6JIEHO MaTeMAaTUYHY MOZEJb MOBEAiHKA CUCTEMU TOMEOCTAa3y MiTPUMAaHHS OKCUTeHAllil TKAHWHY 11pU
iMITyJIbCHIM Aii cTpecopa, i BU3HaYeHOo rpaHMyYHi YMOBH ii afjanTUBHOI peaxliii, o CTOCOBHO (POTOIMHAMIYHOI
Tepartii BUCBIT/IIO€ 3aJI€XKHICTh MK LIJIBHICTIO IIOTY>KHOCTi OIIPOMIHEHHS Ta CIIPOMO>KHICTIO ITiATPUMYBAaTH
aJleKBaTHY OKCUT€HAllil0 TKAHWHY; BIIE€pIIe 3alIPOIIOHOBAHO MAaTEMATUYHY MOJIEJIb 3 JBOMA allepioiuYHUMU
JIaHKaM¥ B cUCTeMi iMiTaniiiHoro koMi'rorepHoro mogemosanHa SIMULINK nporpamHoro cepenosuma MATLAB,
1110 [103BOJINJIO CHOPMYJIIOBATY TEXHIUHI BUMOTHY 010 popmatizaliii TeXHIYHMX peKOMEeHIallill IIpU po3poo1ii
ONTUKO-€JIEKTPOHHOTO MPUJIALy [1J11 OKCUMETPUYHO-KOPEroBaHoi GoToANHAMIUHOI Tepallii MyXJ1H, a TaKOX
€KCIUIyaTalilHUX XapaKTEPUCTUK OKPEMUX M1OrO KOMIIOHEHTIB. [IpakTH4Hi pe3ysbTaTU MOJISITAIOTh Y KOMILJIEKCHIN
MIPUKJIAAHIN CIPSIMOBAaHOCTI OTPMMAaHUX PE3YJIbTATIB, IO BUKOPHUCTOBYIOTHCS [1719 aBTOMATHU30BaHOTO BU3HAYEHHS
[TI0YaTKOBUX €HEPreTUYHUX [1apaMeTPiB ONITUYHOTO BUIIPOMIHIOBAHHS IIJIIXOM OLIIHIOBAHHS BiATYKY
MIKpOLMPKYJISTOPHOTO pycila 3 OJAbIIOK OKCUMETPUYHO-KOPErOBaHOIO (POTOAMHAMIUHOIO TEPAILi€lo yXJINH;
PO3PO6JIEHHI ONTUKO-€JIEKTPOHHOTO IIPUJIaZy 171 OKCUMETPUYHO-KOPEroBaHOi POTOAMHAMIYHOI Teparlii MyXJIuH.
Ctyninb BIpoBaJpyKeHHs - pe3yJIbTaTu AUCEePTalliiiHoi po60TH peKOMEH0BaHi [0 BIIPOBAPKEHHS B JlepsKaBHil
yCTaHOBI «IHCTUTYT HEMpPOXipyprii iM. akaz,. A. I1. PomogaHoBa HallioHasnbHOI akageMii MEIUYHUX HAYK YKpaiHW»,
BIIPOBAJPKEHO Y [IPAKTUYUHY AisJIbHICTb IPUBATHOTO nianpueMmcTsa «Portonika [lnoc» Ta y HaBuaabHOMY IIpOLECi
BiHHUMIIPKOTO Hal[iOHAJILHOTO TEXHIYHOI'O YHIBEpCUTETY NPy BUKJIaNlaHHi BinnosigHux aucuumniid. Chepa (ranyssp)

BUKOPUCTAaHHA - MENVIIHA.

2. The object of study is the photodynamic process under conditions of different states of tissue oxygenation. The
aim of the study is to increase the efficiency of photodynamic therapy of tumors by introducing additional
prognostic load (sample) for automated determination of initial energy parameters of optical radiation by assessing
the response of the microcirculatory tract and development of optoelectronic device for oxymetrically corrected
photodynamic therapy of tumors. Research methods: methods based on the basic provisions of systems analysis
and theory of biomedical devices, mathematical modeling for analysis and circuit implementation, computer
processing of biomedical information, spectrophotometric methods; methods of experimental oncology; methods
of photodynamic and photothermal antitumor therapy using laser equipment; statistical methods. Theoretical
results: The method of optical tissue oximetry with registration of diffuse reflection spectroscopy by biological
medium in vivo visible and near infrared, which is realized within the mismatch of the axes of the radiating and
receiving fibers, which allows to optimize the required amount of or change the photodetection process; for the
first time a mathematical model of behavior of homeostasis system to maintain tissue oxygenation under pulsed
stress was developed, and the boundary conditions of its adaptive response were determined, which in relation to
photodynamic therapy highlights the relationship between irradiation power density and ability to maintain
adequate tissue oxygenation; for the first time a mathematical model with two aperiodic links in the system of
simulation computer simulation SIMULINK software environment MATLAB was proposed, which allowed to
formulate technical requirements for formalization of technical recommendations in the development of
optoelectronic device for oximetric-corrected photodynamic therapy of tumors and its components. The practical
results consist in the complex applied orientation of the obtained results, which are used for automated
determination of the initial energy parameters of optical radiation by estimating the response of the
microcirculatory tract with subsequent oximetrically corrected photodynamic therapy of tumors; development of
an optoelectronic device for oximetrically corrected photodynamic therapy of tumors. Degree of implementation -
the results of the dissertation are recommended for implementation in the State Institution "Institute of
Neurosurgery named after acad. A.P. Romodanov of the National Academy of Medical Sciences of Ukraine ",



introduced into the practice of private enterprise" Photonics Plus "and in the educational process of Vinnytsia
National Technical University in teaching the relevant disciplines. Sphere (branch) of use - medicine.
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