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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX pPyOpHK: 31.15.35

Tema gucepranii:
1. B3aemoist aMiHOLYKpIB i3 N0BepxHe MOAU(IKOBAHUX aIbOYMiHOM BUCOKOJUCIIEPCHUX OKCUJIiB Ta BJIACTHUBOCTI

HAHOKOMIIO3UTIB Ha iX OCHOBI

2. Interaction of aminosugars with the surface of ultrafine oxides modified by albumin and properties of
nanocomposites on their basis

Pedepar:

1. ocaimkeHo npouecy, 1o BifgOyBaloThCS [IPY B3aeEMOZIi 6i0M0J1eKyJI (a/1bOyMiHY Ta aMiHOLYKpiB) i3 IOBEPXHEIO
BUCOKOJIMCIIEPCHOTO KPEMHE3€eMy, TUTAHO- Ta aJlIOMOKPEMHEe3€eMiB. BCTaHOBJIEHO, 1[0 MAaKCUMaJIbHA a[ICOPOLIis
014ya4yoro CpOBaTKOBOIO ajlbOyMiHy CIIOCTepiraeThcsl Ha IOBEPXHi TUTaHOKpeMHe3eMy. JlocifkeHo ancopbiiio
amiHonyKpiB N-auerus-D-rioko3aminy Ta D-rasakTo3aMiny B 3a71€XKHOCTI Bifi IPUPOAY [1OBEPXHI afiCOPOEHTY.
[TokazaHo, 1110 MakCUMasbHa afCcopoOllisi aMiHOLYKPIiB CIIOCTEPIraeThCs 1 3MilIaHUX OKCUJiB. Po3paxoBaHO
napameTpu azcopoiiii omep>kaHnx HAHOKOMIIO3UTiB. MeTomom [Y-crekTpockorii 1oka3aHo, 110 Ha TOBEepPxHi
BHCOKOJUCIIEPCHUX OKCHUIiB MOJIeKyJa 6iJIKa 31 3ropHyTOI 7100y IEPEXOAUTb B PO3TOPHYTY GOpPMY, 1110
HiATBEPAXYEThCS aICOPOLIMHUMY TaHUMU. MeTOLOM TeMIIEPaTyPHO-TIPOrPaMOBaHOI 1eCcOpOLiiiHOI Mac-
CIEKTPOMETPIi BUSBJIEHO, 1O MiK BUJiJI€HHS CIDKOBOJHIO MOXe OyTU TECTOBUM ITPU aHAJIi3i HAHOKOMIIO3UTIB i3

6iJIKOBUM MOKPUTTSIM. [HTEHCUBHICTh BUIJIEHHSI CIPKOBOJHIO IIPSIMO MPOMOPIiHHO KiJIbKOCTi 6ijIka Ha MMOBEPXHi



HOCisl. BCTaHOBJIEHO 3MiHM Oy[IOBHU APy BOJY, 3B'S3aHOI 3 BUCOKOJVCIIEPCHUMU OKCUAAMU Ta aJIbOyMiHOM.
BussneHo pizHi Gopmu Boau (c1a6K0aCOIiFI0BaHOI Ta B CKJIafi KIacTepiB pi3HOro po3Mipy i CKiazy), o MoxKe OyTU
3YMOBJIEHO iX JIOKaJi3alli€lo B IPOCTOPOBO BilOKpEMJIEHMX ITOPOKHMHAX, sIKi COOPMOBAHI CTPYKTYPHUMU
€JIeMEHTaMU KJIITUH. 3pPOCTaHHS KOHLEHTpalii BHyTPIlIHbOKJIITUHHOI BOAY CYIPOBOIKYETHCS 301/IbLIEHHSIM
KUJIbKOCTI CMJIBHO3B'13aHOI BOJIY, IO CBIAYUTH IIPO 3MiHU BJIACTUBOCTEN BHYTPIITHBOKJIITUHHOTO IIPOCTOPY.
[TokaszaHo, 10 azfcopOLis aMiHOLYKpPY Ha IOBEPXHi BUCOKOAUCIIEPCHOTO KPEMHE3eMY IiJIBUIILY€E KUTTE3AATHICTD
I€eKOHCEPBOBAHUX PENTPOJYKTUBHUX KJIITHH OMKIB, TOZ] SIK TIoTlepeiHsl 06pOoOKa OBEPxXHi 6iNIKOM ZIelo 3HUXKYE iX
PYXJIABICTB.

2. Processes that occur in interaction of biomolecules (albumin and aminosugars) with the surface of ultrafine
silica, titania/silica and alumina /silica have been investigated. The maximal adsorption of bovine serum albumin
was observed on the surface of titania/silica. Adsorption of aminosugars N-acetyl-D-glucosamine and D-
galactosamine depending upon the nature of adsorbent surface was investigated. The maximal adsorption of
aminosugars was observed on the surface of mixed oxides. Adsorption parameters of obtained nanocomposites
were calculated. It was shown by method of IR-spectroscopy that molecules of protein on the surface of ultrafine
oxides transformed from coagulated globule to the unwrapped form which fact was confirmed by adsorption data.
It was discovered that the peak of hydrogen sulfide evolution in temperature-programmed desorption mass
spectrometry studies can be a test one for protein-covered nanocomposites. Intensity of hydrogen sulphide
evolution was found to be proportional to the quantity of protein on the carrier surface. The change of water layer
structure caused by interaction with ultrafine oxides and albumin was observed. Various forms of water (weakly
associated one and that forming clusters of different size and composition) were also observed, which can be
caused localization of water molecules in spatially separated cavities, formed by structural elements of cells. An
increase in concentration of intracellular water leads to an increase in the quantity of strongly bound water that
testifies in favor of changes in the properties of intracellular space. It was shown, that aminosugar adsorption on
the surface of ultrafine silica increases viability of deconserved bovine reproductive cells, whereas pretreatment of
the surface by protein decrease their mobility.
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