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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 29.31, 29.33

Tema gucepranii:
1. OnTUYHA CNEKTPOCKOIIisl IEPEHECEHHS! €Heprii eJIeKTPOHHOTO 30yPKEHHS B FiOpUIHNX OPraHo /HEOpraHiuHuxX

KOMILJIEKCaxX Ha OCHOBI HaHOYacTUHOK ReVO4 (Re = Gd, Y, Eu) i CaWO4

2. Optical spectroscopy of the electron excitation energy transfer in hybrid organo-inorganic complexes based on
ReVO4 (Re = Gd, Y, Eu) and CaWO4 nanoparticles

Pedepar:

1. O6’eKT mOCiI)KEHHS: MEXaHI3MU B3aeMOZii MDK HAHOYACTHHKOIO T2 OPTraHiYHOK MOJIEKYJIOO -
doToceHcubinizaTopoM y BOAHUX PO3UMHAX Ta B ME3OMIOPUCTUX HAHOKOHTEHHepax. MeTa: BCTaHOBJIeHHS Qi3nyHuX
3aKOHOMIipHOCTEe! 6e3BUIIPOMiHIOBAJILHOIO IIEPEHECEHHSI €HePrii eJIeKTPOHHOrO 30YIPKeHHSI MK HeOpraHiYHUMU
HAaHOYACTUHKAaMHU Ta OPraHiYHUMHU MOJIEKYJIaMU — GOTOCEHCUOiNi3aTOpaMy Ta BUBHAUEHHS PeJOKC-aKTUBHOCTI
riopuaHUX OpraHo /HEeOPraHiyHUX KOMIO3ULliil. MeToau: crieKTpodoTomeTpis, GryopeciieHTHA CIIEKTPOCKOITiS Ta
CIIeKTPOCKOIIis 30yIpKeHHs (yopecleHLil; po3zisieHa y 4aci ¢uryopecieHTHa ClIeKTPOCKOIIis, IIPOCBidy0Ya
€JIEKTPOHHA MIKPOCKOIIifl, CKaHyl04a €JIEKTPOHHA MiKPOCKOIIisl, METOJ JMHAMIYHOTrO aHaJIi3y CBITJIIOPO3CiIOBaHHS.
TeopeTuuHi i pakTHUYHi pe3y/bTaTy, HAYKOBAa HOBU3HA: Briepllie BCTAHOBJIEHO YTBOPEHHS (JIyOPECLIEHTHUX
eKCHMepiB aKpUIUHOBOTO [I0MapaH4yeBOro, Npu 30y/I>KeHHI aKpUIMHOBOTO IOMapaHY€BoOro aicopb0BaHOro B

IIPUIIOBEPXHEBOMY Lapi HAHOYACTUHOK. EXClieprMeHTasIbHO [IPOAEMOHCTPOBAHO e(PeKTUBHE



0€3BUIPOMIHIOBaJIbHE IIEPEHECEHHSI €Heprii eJIeKTPOHHOTO 30y IKEHHS B KOMILJIEKCAaX HAHOYaCTUHKA-
doToceHcuobinizaTop B BOAHUX PO3UMHAX Ta Mikpocdepax Me30IIopUCTOro KapboHATy KaJbLiilo IIPU
ybTpadioseTOBOMY Ta peHTI€HiBCbKOMY 30ypKeHHi. ExcliepuMeHTanbHO 110Ka3aHo e(peKTUBHY IeHepaliiio
aKTUMBHUX (POPM KHCHIO B BOOHUX PO3YMHAX KOMIUJIEKCAaMU HAHOYACTUHKA-(pOTOCEHCUbimi3aTop npu
yIbTpadioneToBOMy ONPOMiHEHHI. Briepiue eKCriepuMMeHTaIbHO [I0Ka3aHO 3[ATHICTh BAHANATHUX HAHOYACTUHOK
3HUILYBATH FiIPOKCUII PaUKaIY, IO YTBOPIOIOTHCS IIPU Pafioli3i BOOY Mif] YaC PEHTT€HIBCBKOrO ONIPOMiHEHHS.
[TpakTuuHe 3HauyeHHs: OTpUMaHi B JucepTaliiiHiil po6oTi QyHIaMeHTabHI 3HaHHSI CTOCOBHO B3aEMOZi opraHiuHux
MOJIEKYJI 3 HEOPTraHiYHMMY HAHOYACTUHKAMU MOXKYTb OYTY BUKOPUCTaHIi IIpU po3pO0Li HOBUX TiOPUAHUX

OpraHo /HeopraHiuHNX KOMIIO3UILiH 171 3aCTOCYBaHHS B Takill cyyacHiil 6iomennyHill cdepi, K TepaHOCTUKA.
PesysibTaTt pOGOTH BiJKPMBAIOTh IIMPOKi MEPCIIEKTUBU [JIs1 BAKOPUCTaHHS OPraHO /HEOPraHiyHMX KOMILJIEKCIB Y
TaKill cy4acHill 6ioMequ4Hil ranysi, IK pEHTTeH-CTUMYJIbOBaHa (POTOJMHAMIYHA TEPaILisl 37I05IKiCHUX
HOBOYTBOPIOBAHb, 32 PAXYHOK 4OTO O4iKyeTbCs CYTTEBE MiJBUILleHHS epeKTUBHOCTI Teparlii. Cpepa BUKOPUCTAHHSL:
IIpPY BUKOHAHHI HAyKOBO-JIOCJIIAHUX POOIT Y BifJili HAHOCTPYKTYPHUX MaTepiajiB [HCTUTYTY CUMHTUIISLIIAHNAX
marepianiB HAH Ykpainu Ta y cisibHUX po6oTax 3 Kosieramu 3 IHcTuTyTy MeguuHoi pagiosorii im. C.I1. I'purop’eBa
HanjonanbHoi akagemii MEUYHMX HayK YKpaiHU.

2. Object of the study: mechanisms of interaction between nanoparticle and photosensitizer organic molecules in
aqueous solutions and mesoporous nanocontainers. Objective: study of physical mechanisms of nonradiative
electron excitation energy transfer between inorganic nanoparticles and photosensitizer organic molecules and
determination of the redox activity of the hybrid organic/inorganic compositions. Methods: spectrophotometry,
fluorescence spectroscopy and fluorescence excitation spectroscopy; time-resolved fluorescence spectroscopy,
transmission electron microscopy, scanning electron microscopy, and dynamic light scattering. Theoretical and
practical results, scientific novelty: for the first time, the formation of an acridine orange fluorescence excimer was
revealed at excitation of acridine orange adsorbed in a near-surface layer of nanoparticles. An effective
nonradiative electron excitation energy transfer in nanoparticles - photosensitizer complexes in aqueous solutions
and calcium carbonate mesoporous microcontainers under UV and X-ray excitation was shown. Generation of
reactive oxygen species in aqueous solutions of calcium carbonate mesoporous microcontainers with
nanoparticles - photosensitizer complexes under UV irradiation was shown. For the first time the ability of
vanadate nanoparticles to destroy hydroxyl radicals formed during water radiolysis upon X-ray irradiation of
aqueous solutions was determined. Practical significance: the fundamental knowledge about the interaction
between organic molecules and inorganic nanoparticles obtained in the thesis can be used for the development of
the new hybrid organo/inorganic compositions for application in theranostics. The results open wide prospects
for using the complexes in such a modern biomedical field as X-ray-stimulated photodynamic therapy to increase
significantly the therapy effectiveness. Scope of application: at carrying out the research work in the Department
of Nanostructured Materials of the Institute for scintillation materials of the National Academy of Sciences of
Ukraine and in joint work with colleagues from the S.P. Grigoriev Institute of Medical Radiology of National
Academy of Medical Sciences of Ukraine.
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