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Pedepar:

1. Inceprarist npucBs4YeHa BUBYEHHIO BILJIMBY aicOpOLii 6i0M0IeKyJsI Ha IpUKIIai 6iKiB iIMyHHOIO KOMILJIEKCY
Bipycy seliko3y gp51 Ta nopdipuHy Ha ONTUYHI BJACTUBOCTI HAHOCTPYKTYPOBaHUX IJIiBOK TiO2, a Takox
BCTAHOBJICHHIO MEXaHi3My B3a€MO3B'S13Ky MK ONITUYHMMU Ta aficopOLiiiHuMu xapakrtepuctukamu TiO2. B 3B'g3Ky 3
LIMM NIPOBEL,EHO KOMILJIEKCHE JOCTiIKEHHS ONTUYHUX, CTPYKTYPHUX Ta aICOPOLiIIHMX BJIaCTUBOCTEN
HAaHOCTPYKTypoBaHUX MiiBok TiO2. BusHauyeHi 3akoHOMipHOCTI B3aemoaii TiO2 3 6iosoriuHnMM 06'eKTaMu Ta ix
BILJIMB Ha ONTWYHi BiactusocTi TiO2. BctaHoBneHM MexaHi3M B3aemoii HaHouyacTUHOK TiO2 Ta 6ioMoseKyJ,
FOJIOBHI aCIIEKTH SIKOTO MOJISATaloTh Y TOMY, 110 OCHOBHOIO IIPMYMHOIO 3MiH Y CIIEKTPax (POTOJIIOMiHECLIEHILi] B
pe3ysbTaTi afcop6iiii 6iykiB iMyHHOTO KOoMIIekcy gp51 Ha noBepxHi TiO2 € esleKTpocTaTU4HA B3aEMOZST MixK
IIOBEPXHEBUM HeraTuBHUM 3apsagoM TiO2 i NO3UTUBHUMU YaCTKOBUMU 3apsifamu OikiB gp5l. [lokazaHo Takox, 1o
ctpykTypy TiO2/gp51 MOXHa MPeACTaBUTHU SIK MOJIeJIb TUITY TIJIOCKOTO KOHEHCATOPa, 6i0J10TiYHNI IPOTOTHUII
sxoro popMyeThCs B pe3ysbTaTi iMMobinizanii 6inka gpsl. JoBeneHo, mo edeKTy 3MileHHS MaKCUMYMY

doromominecuenuii TiO2 i HasBHICTb afCcOPOLiIIHOI YyTINBOCTI 1O aHTUTIN anti-gp51 BU3HAYal0ThCS 6ap'epHUM



eeKTOM, TOOTO 3MiHaMH1 BEJIMYMHYU IIOBEPXHEBOTO NMOTEHLiIHOrO 6ap'epy TiO2 B pe3ynbTarti afcopoLii aHTUTeHiB
gp51 Ta fioro nojanbUINM BiTHOBJIEHHSIM MicJist B3aemogii TiO2 /gp51 3 anti-gp51. Po3pobieHui mpoToTun
ONTUYHOro 6ioceHCcopa Ha OCHOBI HAHOCTPYKTYpOoBaHUX IIiBOK TiO2, MogudikoBaHuX NopPipuHOM, AJ1s
BM3Ha4Y€HHS BajliHOBOi aMiHOKUCIIOTH. [IpoBeieHO KOMIIJIEKCHUM aHasi3 peKOMOiHalLiTHUX NTePEXOIiB 3
ypaxyBaHHSM BILJIMBY IOBEPXHEBOTO 3apsy i agcopbuii 6iomosiekys Ha nosepxHi TiO2.

2. The dissertation is devoted to the study of the influence of biomolecules adsorption on the examples of the
bovine leukemia virus gp51 immune complex proteins and porphyrin to the optical properties of nanostructured
TiO2 films, as well as to the establishment of correlation mechanism between optical and adsorption
characteristics of TiO2. In this regard, a comprehensive study of the optical, structural and adsorption properties
of nanostructured TiO2 films has been carried out. The regularities of interaction of TiO2 with biological objects
and their influence to the optical properties of TiO2 are determined. The main aspects of the interaction
mechanism between TiO2 nanoparticles and biomolecules are established: the main reason of the changes in the
photoluminescence spectra of TiO2 as a result of gp51 proteins adsorption on the TiO2 surface is the electrostatic
interaction between the surface negative charge TiO2 and the positive partial charges of the gp51 proteins. It is
also shown that the structure of TiO2 /gp51 immunosensor can be interpreted as a model based on a imaginary flat
capasitor, which is formed due to the charge distribution at TiO2 /gp51 interphase as a result of the immobilization
of gp51 protein. It is proved that the effects of the displacement of the TiO2 photoluminescence maximum and the
fact of its adsorption sensitivity towards antigens anti-gp51 are determined by barrier effects, i.e. by changing of
the TiO2 surface potential barrier as a result of the adsorption of gp51 and its subsequent reduction after the
interaction of TiO2 /gp51 with anti-gp51. An optical biosensor prototype based on porphyrin-modified TiO2
nanostructured films for determination of valine amino acid has been developed. A complex analysis of
recombination transitions was carried out taking into account the influence of surface charge and adsorption of
biomolecules on the surface of TiO2.
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