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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6Ka HOBUX METOZiB ONITUYHOI JIiaTHOCTUKM CTaHy OPraHi3My JIIOJIMHU Ha 6asi crieKTpockomii 6kHboro 14 -

Jliara3oHny.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of new methods optical diagnostic of human organism on the basis NIR-spectroscopy.

Pedepar yKpaiHCBKOIO:

O6'eKT mocmiKeHHs - 6i0TKaHNHA JI0OVHY in vivo. MeTa pob60oTy — po3podyTy HOBI IiarHOCTUYHI METOOUKY Ha 6asi
CIIEKTPOCKOIIii 4epBOHOT0 Ta OJIMKHBOTO iH(PPauepBOHOTrO Jlialla30Hy 3 ypaxyBaHHSIM 0COOJINBOCTEN
(YHKLiOHYBaHHS 6i0JI0TiYHOI TKAHUHU. MeTOAM NOCiIKeHHS — iHppayepBOHa CIIEKTPOCKOIIis Ta
MyJIbCOKCUMETPis. Jl0CiIKeHO MpOoLecy PO3NOBCIOIKEHHS CBIiT/Ia B )KUBUX 06i0JIOTIYHMX TKAHMHAX, MOJEJIIIIO SIKUX
MIPUITHATO TPUBUMIPHUN 06MeXKeHUI IpoCTip. BukopucTaHa TpuiapoBa MOMEJb, B IKill BEPXHIil Ta HIDKHIN mapu
He MICTSTb KPOBI, a cepeHill CKJIalaeThCsl 3 ABOX KOMIIOHEHT (KPOB Ta TKAaHWHA) i € BUIIaIKOBO HEOJHOPinHUM. [Ipn
LIbOMY BBaXXA€ThCSI, 10 PO3CiIOBaHHS (POTOHIB B 00'€KTi JOMiHye Ha, IOTJIMHAHHAM. byJslo IpOBeIeHO TeOPEeTUYHUI
pO3riag Ta MaTeMaTUYHE MOJEJIIOBAHHS PO3IIOBCIOAKEHHS CBITJIa B TKAHVHI 32 YMOB iCHYBaHHS I1yJIbCOBOI XBUJIL.
OTtpumati posnoginu koedilieHTa MOLYJIsLii BUTPOMiHIOBaHHS, SIK€ IIPOXOJUTh KPi3b 6i0TKAaHMHY Ta PO3CIIOETHCS B
3BOPOTHOMY HaIPSIMKY, B 3aJI€KHOCTI Bif BiICTaHi Mi>K TOYKOIO CIIOCTEPEXKEHHSI Ta HAIIPSIMKOM IIPOMEHSL.
Po3po6s1eHO METOOMKY BU3HAUYE€HHSI KOHLEHTPALlii IeprBaTiB reMOrI06iHy, sIKi IPUCYTHI B MaJIUX KiJIbKOCTSX
(meTremoryio6iH, KapboKCH-TeMOroJ0o6iH). JlocinkeHo 3MiHM KOHIIEHTpaLlii OKCUTeMOTIJI00iHy Mif, i€t
¢izsiosoriunux a6o PisyHMX YUHHUKIB. PO3pobsieHni1 MeTO, ONITOEJIEKTPOHHOTO BU3BHAYEHHSI XapaKT€PUCTUK
CepLEeBO-CYAUHHOI CUCTEMU O3BOJISE 3 aHAJi3y aMIUITYJHO-4aCOBUX XapaKTE€PUCTHUK (POTOMIIETU3MOrpadiqHOi
KPMBOi BU3HA4YaTU TaKi AiarHOCTUYHI IapaMeTpu SIK TPUBAJICTh aHAKPOTUYHOI Ta IUKPOTUYHOI (a3, TpUBaAiCTh
MIBUJKOTO Ta MOBiJILHOTO KPOBOHAIIOBHEHHS, I1€Pi0J, BATHAHHS, JUKPOTUYHUN Ta NiaCTOJIYHUM iHIEKCH, YACOBUN
Ta aMIUITyIHUH [TIOKa3HMKU CyIMHHOrO ToHycy. Ha BiiMiHy Bif peorpadiuHOro MeTony BUKOPUCTaHHS
doTroneTn3mMorpamu L03B0JISIE IPOBOIAUTH JIOKaJIbHI JOCIIIPKEHHS, BU3HAYaTH 3MiHU CTaHY CYIOUH B3[OBX iX

pycCila, BUKJIIOYA€E €JIEKTPUYHUI KOHTAKT Ta €JIEKTPUYHY [0 Ha NallieHTa Mif] 4aC NPOBEIEHHS AOCITiI>KEHb.

Pedepar aHr1ilicbKOIO:

The subject of examination is human biotissue in vivo. The goal of the work is to elaborate new diagnostic
procedures on the basis of red and short-range infrared spectroscopy taking into account the features of
biological tissue functioning. Research techniques are infrared spectroscopy and pulsoximetry. There are studied
the processes of light propagation in alive biological tissues, which model is accepted the three-dimensional
bounded space. A three-layer model is used comprising bloodless top and bottom layers, and intermediate one
consisting of two components (blood and tissue) and being randomly heterogeneous. At that it is considered the
scattering of photons in the matter dominates over absorption. The theoretical consideration and mathematical
modeling of light propagation in tissue under conditions of existence of a pulse wave were carried out. The
distributions of modulation index of light passed through a biotissue and backscattered depending on a distance
between the observation point andthe beam axis are obtained. A method is developed for determination of
concentration of hemoglobin derivatives present in small quantities (methemoglobin, carboxihemoglobin). The
changes of oxyhemoglobin concentration under the action of physiological and physical factors are studied. The
developed method of optoelectronic determination of cardiovascular system performances enables one from the
analysis of amplitude-temporal characteristics of photoplethysmographic curve to determine such diagnostic
parameters as duration of anacrotic and dicrotic phases, duration of fast and slow blood filling, period of expulsion,
dicrotic and diastolic indices, temporal and peak indices of vascular tone. In contrast to rheographic method the
use of photoplethysmogram gives a possibility to conduct local examinations, to determine the changes in status



of vessels along their bed, and eliminates an electrical contact and electrical action on a patient carrying out
examinations.5635
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