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3aCTOCYBaHHS

2. Polyfunctional nanostructured inorganic and organic-inorganic materials for biomedical applications

Pedepar:

1. Inceprauist npucBsyeHa po3po6blii HaHOMaTepiasiB 3 KEPOBAaHUMU (PYHKLIOHAJIbHUMU BJIACTUBOCTSIMMU 17151
IIPUKJIAJHOTO BUKOPUCTAHHS Y rajysi HaHOGIOTeXHOJIOriH. Y aucepTaliliHiil po6oTi IpeACcTaByleHi po3pobieHi
METOAM KOJIOIIHO-XIMIYHOTO CUHTE3Y TiZp030JIiB HAHOKPUCTAJIIB OPTOBAHAATIB PiAKICHO3EMETIbHUX €JIEMEHTIB
REVO4:Eu3+, ne RE =Y, La, Gd 3 kepoBaHMMU reOMETPUIHMMHU XapaKTEPUCTUKAMU TBEPOi a3y, a TaKoK
rigposoti HaHOKpucTasniB CePO4:Tb3+, CeO2-x, i pynepeny C60. Po3amipu 4aCTUHOK B Tiip0O30JisIX 3HAXOASATHCS B

HAaHOMETPOBOMY [iana3oHi. Bci MeTony cMHTe3y KOJIOifHMUX PO34MHIB aJJalITOBaHi 0 YMOB 0i0JIOTiYHOTO



eKkcnepuMeHTy. HaBeneHo pe3ysbTaT (i3MKO-XiMiYHUX Ta KOJIOIIHUX BJIACTUBOCTEM CMHTE30BAHUX riIpO30JIiB.
BrByeHO BIJIUB 6i0JIOTIYHMX CepeloBUIL Ha arperaTMBHY CTiHKiCTh CHHTE30BaHUX Tifgpo3oJiB. [IpoBeneHo
NOPiBHSIIbHUI aHasi3 GOTOKATaNiTUYHUX Ta aHTUOKCUAAHTHUX BJIACTUBOCTEN HEOPTraHiYHUX HAHOYACTHMHOK Ha
OCHOBi OPTOBaHaAATiB Ta OpTOPOCPaTiB PiAKiCHO3EMEIBHUX €JIEMEHTIB, NiOKCULY Lepito Ta pynepery C60 pizHOI
pPO3MipiB Ta reoMeTpii y BomHOMY cepemoBulii. PO3po6eHO0 METOY CUHTE3Y KOJIOIGHUX PO3YMHIB riOprUIHIX
HaHOMarepiasiB Ha OCHOBI rilpoOOHUX OpraHiYHMX CIIOJIYK Ta HEOPraHiYHMX HAHOYACTUHOK. BU3HaYeHO YMOBU
(opMyBaHHS OpraHiko-HEOpPraHiYHUX CyNPaMOJIEKYJISIPHMX KOMILJIEKCiB. 3alIpOIIOHOBAHO BUKOPUCTAHHS
riopuIHMAX OPraHiKO-HEOPraHiYHUX HAaHOMATEPiasliB SIK HAHOKOHTEMHEPIB, aIbTEPHATUBHUX JIIIOCOMAJIbHAM Ta
MiLlesISIpHUM. PO3p006J1€HO METOAU CUHTE3y BOLOPO3YNHHUX 6araTOKOMIIOHEHTHUX CYIIPaMOJIEKyISIPHUX
KOMILJIEKCIB, [I0 CKJIaly SIKUX BXO[SITh HEOPraHiuYHi HAHOYACTUHKY Ta rifpodoO6Hi 6i010riYHO-aKTUBHI CIIOJIYKU.
Po3po6eHi aBTOpOM HaHOMAaTepiaau TECTYBAIUCS y CIeLiali30BaHNUX YCTAHOBAX 6i0MEeIUYHOr0 NpOodisio.
[TokazaHO NepCHeKTUBHICTh iX BUKOPUCTAHHS B OHKOJIOTii, eHIOKPHHOJIOTI, repoHTOJ10Tii, MiKpo6iosiorii, pamiosorii.
PesynbTaT po60OTH MOXKYTb O6YTH OCHOBOIO /1J1s1 CTBOPEHHSI HAHOJIIKiB Ta BUKOPUCTOBYBATUCS B MEIULIMHI,

(dapmaxosiorii Ta BeTepuHapii.

2. The dissertation paper presents the developed methods of colloid-chemical synthesis of hydrosols of
nanocrystals of orthovanadates of rare earth elements REVO4:Ln3+, where REVO4:Eu3+, where RE =Y, La, Gd with
controlled geometric characteristics of the solid phase, as well as hydrosols of CePO4:Tb3+, CeO2, and C60
fullerene nanocrystals. The dynamics of the formation of rare-earth orthovanadate nanoparticles in the course of
synthesis has been studied. The luminescent properties and quantum yield of nanoparticles in hydrosols have been
studied. Nanoparticles of europium-activated orthovanadates have both their own biological activity and
luminescence under UV irradiation. It is proposed to use REVO4:Eu3+ nanoparticles, where RE =Y, La, Gd, as
luminescent probes. The particle sizes in all synthesized hydrosols are in the nanometer range. All methods for the
synthesis of colloidal solutions are adapted to the conditions of a biological experiment. The results of the
physicochemical and colloidal properties of the synthesized hydrosols are presented. The values of o-potentials and
coagulation thresholds with inorganic electrolytes and organic compounds are obtained. It has been established
that the properties of the solid phase of hydrosols correspond to the main provisions of the Deryagin-Landau-
Verwey-Overbeck theory. The influence of biological media on the aggregative stability of the synthesized
hydrosols is considered. A comparative analysis of the photocatalytic and antioxidant properties of inorganic
nanoparticles based on orthovanadates and orthophosphates of rare earth elements, cerium dioxide, and C60
fullerene of various sizes and geometries in an aqueous medium has been carried out. It has been shown that when
hydrosols are irradiated with ultraviolet light, orthovanadate and fullerene nanocrystals induce water photolysis,
accompanied by the generation of free radicals; Cerium dioxide nanocrystals inhibit this process, while
orthophosphate nanocrystals remain neutral. It has been established that the growth of the linear dimensions of
rare earth orthovanadate nanoparticles intensifies photocatalytic processes in an aqueous medium. The
antioxidant effect of orthovanadate nanoparticles was discovered for the first time. The ability of rare earth
orthovanadate nanoparticles to generate free radicals upon UV irradiation and neutralize the radicals formed in
the system upon termination of irradiation can be used in oncology to destroy cancer cells upon UV irradiation
and reduce the effects of irradiation after irradiation is terminated. Methods for the synthesis of colloidal solutions
of hybrid nanomaterials based on hydrophobic organic compounds and inorganic nanoparticles have been
developed. The conditions for the formation of organic-inorganic supramolecular complexes are determined. The
use of hybrid organic-inorganic nanomaterials as nanocontainers alternative to liposomal and micellar ones is
proposed. Methods have been developed for the synthesis of water-soluble multicomponent supramolecular
complexes, which include inorganic nanoparticles and hydrophobic biologically active compounds. Aqueous
dispersions of such systems can be used both to increase the bioavailability of active hydrophobic compounds and
to create new pharmaceutical preparations with unique properties.
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Bsacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Cigneupkuit Oner Lle3apeBry

2. Sidletskiy Oleg Ts.

KBasigikamis: n. 1. 1., 05.02.01
InenTudirkarop ORCHID ID: He 3actocoyerbes
JopaTrkoBa indpopmamnis:

IToBHEe HafIMeHyBaHHS[ lopn,rmquoi ocoou: [HCTUTYT CUMHTUIIALIMHUX MaTepianiB HanioHanbHOI akageMii

HayK YKpaiHu
Kopg 3a €IPIIOY: 23756522

Micuesnaxon)KeHHﬂ: npocnekt Hayku, 6ya. 60, XapkiB, XapkiBcbkuii p-H., 61072, Ykpaina



dopma By1acHoCTI:
Cdepa ynpaBiiHHS: HaujoHanbHa akazemist HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: AkafieMivHuiT

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Yepruneunp Bikrop JleoHinoBu4

2. Victor L. Cherginets

KBasigikamis: 1. x. u., npodecop, 02.00.04
InenTudikarop ORCHID ID: 0000-0002-2308-8979
JoparkoBa iHdpopmamnist:

IToBHe HaﬁMeHyBaHHH lopu,unqﬂoi 0Co0H: [HCTUTYT CUMHTUIIALIVHMX MaTepiasniB HanioHanpHOI akagemii

HayK YKpaiHu

Kopg 3a €IPIIOY: 23756522

Micue3Haxoa>KeHHs: npocnekt Hayku, 6y. 60, Xapkis, XapkiBcbkuil p-H., 61072, Ykpaina
dopma By1acHoCTI:

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: AkaneMidHuit

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. BosipunueB AHppiit FOpiitoBrY

2. Andrey Y. Boyarintsev

KBasigikanis: n. 1. 1., c.z1.,, 05.02.01
InenTudikarop ORCHID ID: 0000-0001-9252-0430
JoparkoBa iHdpopmamnist:

IToBHE HafIMeHyBaHHH Iopn,zmqﬂoi 0Cco0H: [HCTUTYT CUMHTUIALIMHUX MaTepianiB HanioHanbHOI akagemii

HayK YKpaiHu

Kopg 3a €IPIIOY: 23756522

Micue3Haxoa>KeHHs: npocnekt Hayku, 6yz. 60, XapkiB, XapKiBcbkuiil p-H., 61072, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: HauionasnbHa akajieMis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: AkafieMivyHui

VIII. 3ak/1104Hi BiZOMOCTI



BiacHe IIpizBuie Im's I1o-6aThKOBI Typxesud Bosiopumup 3iHOBiHOBIY

TOJIOBH paju

Biacue IpizBume Im's Ilo-6aThKOBI Typxesud Bosogumup 3iHOBiHOBIY

TOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigaibHUH 32 MiZITOTOBKY JlaBpineHko Banepiii [BaHOBUY

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




