O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0225U001171

Jep>kaBHUH peecTpauiliHUI HOMeP: 0124U000529

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 26-01-2025

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3sBa eramny: ExcriepumeHTasbHe JOCIKEHHS TKAHUH [IPU TEPMIYHOMY Ta XiMiYHOMY BIIJIMBI.
IToyaToK eramy: 01.2024

3akiHYyeHHs eTamy: 12.2024

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0cooH (a60 ITIB ¢i3zmyHOi 0c00H): HauioHanbHMI TEXHIYHMIA

yHiBepcuTeT "XapKiBCbKUN MOJITEXHIYHUI iHCTATYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys1. Kupnuyosa, 6y7. 2, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0651, 61002, Vkpaina
dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380577076634

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuuHui 06car ¢piHaHCcyBaHHS (THC. rpH.): 1200.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

PenTreniBcpKa JiarHOCTHKA 3MiH XiMIYHOI aKTMBHOCTI aTOMIB Yy M'KMX TKaHMHAX JIIOJAVHY HA PaHHIX eTarnax

PO3BUTKY ITaTOT€HE3Y.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

X-ray diagnosis of changes in the chemical activity of atoms in human soft tissues at the early stages of the
development of pathogenesis.

Pedepar yKpaiHCBKOIO:

Po3po6seH0 KOMIIJIEKCHI BTOPUHHI BUIIPOMiHIOBaYi Ha OCHOBI Ag, Zr, Nb, Mo, Y Ta Ge 11711 BUMipIOBaHb CIIEKTPIB
poscitoBanHs Ha EDXRF criekTpoMeTpi; po3p0o06sieHO METOUKY MiATOTOBKU P06 4J1s1 PEHTTEHOCIEKTPAIbHOTO
aHaJii3y CUpOBATLi KPOBi Ta €KCYATy 3 BOTHENAJIILHUX PaH; NOCATHYTA YyTJIMBICTb BU3HAYEHHS MIKDOEJIEMEHTIB Ha
piBHi 10-50 Hr, 10 BiAnosizgae piBHIO HaliCyYyacHIIINX METOIB HOCIiIKeHHs. [IpoBeieHo ekclieprMeHTabHi
BHAMIPIOBaHHS 3aJIEXKHOCTI CIiBBiJHOIIEHHS ITiKiB KOTEPEHTHOI'O Ta HEKOT€PEHTHOTO PO3CisSIHHS Ha
6araTOKOMIIOHEHTHUX CTaHAAPTAaxX Ta 3pa3Kax 3 JIETKOI0 MaTpULEI0; NOCiIKEHO 3pa3Ky CHUPOBATLi KPOBi Ta
eKCYZATy 3 BOTHEMNAaJIbHUX PaH; 00T mocimkens 1o 10 kombaTaHTiB Ha TUXKIEHb. PO3p06JIeHO PEHTTEeHOOIITUIHY
CXEMY /11 BUMipIOBaHHS HAHOJIOMIIIOK B 6iosioriuHux TkanuHax Ha EDXRF criekTpomeTpi; po3paxoBaHO
CIIPOEKTOBAHO i BUTOTOBJIEHO KOMILJIEKCHI BTOpUHHI MileHi Ge /Nb ta Ge /Ag. ExcriepuMeHTaIbHO BU3HAYEHI MeXi
BUSIBJIEHHS] HAHOJIOMIIIIOK. [3 3a/Ty4€HHSM HOBITHbOI PEHTTEHOOIITUYHOI CXEMU OYJI0 TOCIIKEHO BIIJIUB METOAVKU
IIpOGOMIArOTOBKY Ha YyTJIMBICTh BUBHAYEHHS HAHOOMIIIOK. EKCIIepUMEHTaIbHO LOBEAEHO, 10 [1JIs 3a6e3Ie4eHHSs
HeOoOXiJIHOI MeXi BUSIBJIEHHS ONITUMi3allii CXeMU HeJJOCTaTHbO 151 PilKUX 3Pa3KiB: I1J1a3MU Ta €KCyJaTy 6e3
3barayeHHs Ipoou (BLAI0Cs YiTKO BUSIBUTH JIMIIE OCHOBHI MikpoesiemeHTH Ca Ta K; Tozi sk aHaini3 Bosoccs 6e3
36aradyeHHs Jja€ 3a/10BiJIbHI pe3ybTaTu. [17151 TBepAUX P06 TaKOXK PO3POOIEHO METOAMKY 30araueHHs Yepes3
BUNAJIIOBAHHS OPraHiYHOI CKIa0BOi. TaKUM YMHOM, 3 BUKOPHCTAHHSIM ONITUMi30BaHOI PEHTT€HOOIITUYHOI CXeMU Ha
OCHOBi KOMIIJIEKCHUX BTOPUHHUX MimeHel Ge/Nb ta Ge /Ag, Ta METOAVKYU iATOTOBKU P06 1714
PEHTTeHOCIIEKTPAIbHOTO aHali3y CUPOBATILi KPOBi Ta €KCYAATy 3 BOTHENAJIBHUX PaH, 0YJI0 NOCJIIKEHO Oi/IbIT HixK
100 3pa3kiB 6iomatepiany. EkciepuMeHTabHIN MaTepias nepefaHo Ijisl IoLajlbIIoro 4OCiIKeHHs y «BilficbkoBO-

MeIWUYHUI KJIiHIYHUN LeHTp [liBHiYHOrO periony».

Pedepar aHIJIiHCBKOIO:

Complex secondary emitters based on Ag, Zr, Nb, Mo, Y and Ge have been developed for measuring scattering
spectra on an EDXRF spectrometer; a method for preparing samples for X-ray spectral analysis of blood serum and
exudate from gunshot wounds has been developed; sensitivity for determining trace elements at the level of 10-50
ng has been achieved, which corresponds to the level of the most modern research methods. Experimental
measurements of the dependence of the ratio of coherent and incoherent scattering peaks were carried out on
multicomponent standards and samples with a light matrix; samples of blood serum and exudate from gunshot
wounds were studied; the volume of studies was up to 10 combatants per week. An X-ray optical scheme for
measuring nanoimpurities in biological tissues using an EDXRF spectrometer has been developed; complex
secondary targets Ge/Nb and Ge /Ag have been calculated, designed and manufactured. The limits of detection of
nanoimpurities were experimentally determined. Using the latest X-ray optical scheme, the influence of the
sample preparation method on the sensitivity of nanoimpurity detection was investigated. It has been
experimentally proven that to ensure the required detection limit, optimization of the scheme is not enough for
liquid samples: plasma and exudate without sample enrichment (only the main trace elements Ca and K were
clearly detected; while hair analysis without enrichment gives satisfactory results. For solid samples, an
enrichment method through burning of the organic component was also developed. Thus, using the optimized X-
ray optical scheme based on complex secondary targets Ge/Nb and Ge/Ag, and the method of sample preparation



for X-ray spectral analysis of blood serum and exudate from gunshot wounds, more than 100 samples of
biomaterial were examined. The experimental material was transferred for further research to the "Military
Medical Clinical Center of the Northern Region".

Inpexc YIK: 539.2; 538.90405;548

Koau TeMaTHYHHX PYyOPHK: 29.19

KepiBHHKH po6OTH

Biacue IlpizBuuie Im's I10-0aThbKOBI: Muxaiinos AHTOH IropoBuy
HayKkoBHu# CTYIiHb: 1. G.-M. H.

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: PeHTreHiBChKa [JiarHOCTUKA 3MiH XIMiYHOI aKTMBHOCTI aTOMIB y M'SIKMX TKAHUHAX

JIIOOVHY Ha paHHiX €TallaX PO3BUTKY IMATOI€HEIY

Haszsa HTII anrJiificbKo10: X-ray diagnosis of changes in the chemical activity of atoms in human soft tissues

at the early stages of the development of pathogenesis

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'any3s 3acTocyBaHHs: CynoBa MeUI1HA, PEHTTEHOJIOTs, BifICbKOBA XipYPTisi, OHKOJIOTIsL.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Ocuosowo pPODBOTH € BUKOPUCTAHHS HOBUX, HETPATULIIHHNIX METOiB PEHTTE€HIBCbKOTO aHaIi3y AJIs
IiarHOCTUKMU [10YaTKOBOI CTafil naToreHe3y TKaHWH JIIOIMHMU IIiJ BIVIMBOM MEXaHIYHOT0, TEMJIOBOTO, XIMIYHOTO Ta
pazianiiiHoro ¢akTopiB. PO3p0o6sieHO peHTreHiBChKUIT METO, BU3HAYEHHSI €JIEeKTPOHETraTHBHOCTI aTOMIB 32
CIIiBBiIHOLIEHHSIM iHTEHCUBHOCTEM KOT€PEHTHOTO Ta HEKOTEPEHTHOT'O PO3CilOBaHb, IKUM OTPUMAaB Mi>KHAPOJIHY
NigTPUMKY. BudHadeHi KiIbKiCHI KpuTepii 3MiHM XiMi4YHOI aKTMBHOCTI I1ifl, BIVIMBOM BOTHEIAJILHUX [IOPAHEHDb TA
iHIIMX 30BHIIIHIX (PaKTOPIB 117151 BCTAHOBJIEHHS 3B$13Ky MK 3MiHOIO XiMiYHOI aKTUBHOCTi aTOMIB Ta yTBOPEHHSIM
natoJsioriyHux ¢as. PesysapraTroMm pob0TU € po3p0OKa EKCIIPECHOTr0 METOY PAHHbOI IiarHOCTUKMY [1aTOJIOTIYHUX 3MiH
TKaHUH yepe3 IpULIBUALIEHHS 6i0JIOTiYHMX PeaKLliil; CTBOPEHHSI MaKeTHOIO 3pa3Ky PEHTT€HiBCbKOTO MPUJIaLy IS

in vivo fgiarHOCTUKY 1TOYaTKOBOI CTaAii IaToreHesy.

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 370pOB's HACENIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIIKyBaHHS XBOPUX
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: 01.2027
3akiHyeHHs eTamy: 12.2030
Cno>xkuBaui Hpo,uyKuii: BilicbKOBO-MeWYHUY KJIiHIYHUI LEeHTp [1iBHIYHOrO periony
IlepcneKTHBHI PUHKU: Punky YKpainu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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