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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS PEIOKC-aKTUBHUX HAHOMATEPIaJliB 3 JIIOMIHECLIEHTHUM [ETEKTYBAaHHSAM CTaHY aKTUBHOCTI [1JI4

6iOMe,I[I/I‘{HI/IX Ta TEXHIYHUX 34CTOCYBAdHb.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Creation of redox-active nanomaterials with luminescent detection of activity state for biomedical and industrial
applications.

Pedepar yKpaiHCBKOIO:

Briepiue riokasaHo, 10 MeXaHi3M aHTUOKCUAAHTHOI il HaHOKpUCTasiyHoro piokcuny uepito (CeO2-x) 110B'a3aHUM 3
I1(y3sielo KUCHIO y OAHOBUMIPHUX BaKaHCIMHUX r1opax. [Ioka3aHo, 110 ONIpOMiHEHHS BOJHUX PO3YMHIB
HaHoKpucTtaiis CeO2-X BUIIPOMIHEHHSM 3 JOBKMHAMU XBUJIb, SIKi Bill[IOBiAIOTh IIOTJIMHAHHIO 3 IEPEHECEHHSIM
3apspy (O2-noCe4+) niciig 3akiHueHHSs npolecy po3kiaaganHsa AQK rprckopioe BifHOBIEHHS I0YaTKOBOTO
criBBigHomeHHs Ce3+/Ce4+ (i, 0OTXXe, aHTUOKCUIAHTHOI aKTMBHOCTI) HaHOKpucTaniB CeO2-x. BusHaueHO 31aTHICTb
HaHOYaCTUHOK BTPY4YaTHUCS B PETYJISLII0 peoKC MPoLieciB y 6iocucTemMax Ta B 3aJI€XHOCTI Bifl KOHIIEHTpallii YNHUTHU
LUTOTOKCHYHY Aito. OxapaKTepru30BaHi yMOBU Ta KOHLeHTpauii HY 3a SIKMX BUSIBIISETHCS JIMLIE KOPETYI04Mii a60
3axucHui edpext HY. JloBeneHo, 1m0 OpTOBaHAAATHI 3epHO-MOi0HI HAHOYACTUHKY BUSBJISIIOTh HANUG1IbII 3HAYHUNI
AHTUOKCUJAHTHUH BIUIUB y Pi3HUX MOJI€JIbHUX CUCTEMAX, & HA PiBHI OpraHiamy Nopsij, 3 HU3KOI0 NO3UTUBHUX
eeKTiB BUSBISIOTh aHTUBIKOBY Ai0. JJOCTIiIKeHO MexXaHi3MH 1[bOTO BILIMBY, IO [1OB’13aHi 3 peryJsiieio
OKHCJIIOBAJIBHOTO 6ajsiaHCy Ta 0OMiHY [JIyTaTiOHY CTapiloyoro opraHiamy. Ha mozesi npuckopeHoro ctapiHHs IypiB
(HapIMIIKOBE XapyyBaHHS y PaHHbOMY Billi, 1110 IPU3BOJUTH 10 CTiMIKMX TOPMOHAIbHUX Ta METAbO0JIYHUX
[OPYIIEHb) IOKa3aHa 34aTHICTb HAHOYACTUHOK OPTOBAHAAATIB raflojIiHil0 KOPUTYBATH iCTOTHI NOPYILIEHHS
¢isionoriyHux, 6i0XiMiYHMX NPOLECIB i OKUCHOrO 6alaHCy OPraHi3my, 10 CYITPOBOIKY€ETHCS 3pOCTAHHIM
IIO/I0BKEHOCTI Ta MOKPAIEHHIM SIKOCTI )KUTTS1 TBApUH. CTBOPEHO JIaG0PaTOPHY IiJISIHKY 3 BUPOOHUIITBA PELOKC—
aKTUBHMX HaHOMaTepiasiB 1J1s1 6i0MeqMYHOro 3aCTOCyBaHHS. BCTaHOB/IEHO BIJIMB CUJIbHOI €EKCUTOH-(POHOHHO]
B3a€MO/Iii Ha CIIEKTpaJbHi XapaKTEPUCTUKHU J-arperaris, 1110 YTBOPEHi B Pi3HUX TUIAX OJiIMEPHUX IJIIBOK.
[TokaszaHo, o J-arperaTu LiaHiHOBUX 6aPBHUKIB MOXYTb OYTH BUKOPUCTaHI K poTOCeHCcHbinizaTopu as

COHSIYHUX €JIEMEHTIB TUIly «KOMipKU ['peTuessi» yepes ix BUCOKi KoeillieHTU eKCTHUHKILII.

Pedepar aHIJIiHCBKOIO:

It was shown for the first time that the mechanism of antioxidant action of nanocrystalline cerium dioxide (CeO2-
x) is associated with the diffusion of oxygen in one-dimensional vacancy pores. It is shown that irradiation of
aqueous solutions of CeO2-x nanocrystals with radiation with wavelengths corresponding to charge transfer
absorption (O2- o Ce4+) after the end of the ROS decomposition process accelerates the restoration of the initial
Ce3+/Ce4+ ratio (and, consequently, antioxidant activity). The ability of nanoparticles to interfere with the
regulation of redox processes in biosystems and, depending on the concentration, to have a cytotoxic effect was
determined. Characteristic conditions and concentrations of nanoparticles under which only the corrective or
protective effect of nanoparticles is revealed. It has been proved that orthovanadate grain-like nanoparticles have
the most significant antioxidant effect in various model systems, and at the body level, along with a number of
positive effects have anti-aging effects. The mechanisms of this effect related to the regulation of oxidative balance
and glutathione metabolism of an aging organism have been studied. The model of accelerated aging of rats
(overeating at an early age, which leads to persistent hormonal and metabolic disorders) shows the ability of
nanoparticles of gadolinium orthovanadates to correct significant disturbances of physiological, biochemical
processes and oxidative balance, accompanied by increased life expectancy and improved quality of life. A
laboratory site for the production of redox-active nanomaterials for biomedical use has been established. The
influence of strong exciton-phonon interaction on the spectral characteristics of J-aggregates formed in different



types of polymer films has been established. It is shown that cyanine dye J aggregates can be used as
photosensitizers for Graetzel solar cells due to their high extinction coefficients.
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HaHOMaTepiasiB 3 JIIOMiHECLIEHTHUM JI€TEKTYBAHHSIM CTaHy aKTUBHOCTI 11719 6i0MeIUYHUX Ta TEXHIYHUX

3aCTOCYBaHb». JlabOpaTOPHUI TEXHOJIOTIYHUI PErjlaMeHT.

Hazpa HTII anrsiicbKoO0: The report on research work «Creation of redox-active nanomaterials with
luminescent detection of activity state for biomedical and industrial applications». Laboratory technological
regulation.

HTII, aKy nepenba4asiocss CTBOPHTH:
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