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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. HaHOKOMIIO3UTHi MaTepiany Ha OCHOBI BUCOKOAMCIIEPCHOTO TifpoKcianaTUTy Ta 6i0Io0JiMepiB SIK MOZEJIb

KiCTKOBOI TKaHUHU

2. Nanocomposite materials based on high dispersed hydroxyapatite and biopolymers as a model of bone tissue

Pedepar:

1. lucepranito NpUCBSYEHO BUBYEHHIO IIPOLIECIB CAaMOOPTraHi3allii Ta BIVIMBY OPraHiYHMX PO3YMHHYKIB Pi3HO]
IIPUPOJY Ha CTaH BOJU Y BHYTPILIHIX HAHOPO3MipHUX IIOPO>KHUHAX KiCTKOBOI'O MaTepiajy Ta CTBOPEHHIO Ha OCHOBI
HAHOPO3MIPHOTO TiipoKcianaTuTy Ta 6iJKiB (KeJaThH, anboyMiH) MaTepiasy, MaKCUMalbHO HAGIMKEHOTO 10
IIPUPOOHOI KiCTKOBOI TKAHWHU 3a CBOIMM TiJpaTHMMU XapakTepuctukamu. Metogom 1H SIMP-cnekTpockorii 3
IIOIIAPOBUM BMMOPO’KYBaHHSIM PifiKOi a3y 0Ka3aHo, 110 NPUOIU3HO MI0JIOBUHA BOAU B 3[I0POBill KiCTKOBIi
TKaHUHI JIIOOWUHY 3HAaXOIUTbCSl B HE3BUYHOMY, CJ1ab0acoliloBaHOMY CTaHi. OfepskaHo 6i10CyMiCHUI HAHOKOMIIO3UT
Ha OCHOBI TiIpOKCianaTUTy, )XeJIaTuHy Ta CHPOBATKOBOTO ajIbOYMIHY JIIOIMHY, i3 CTPYKTYPHUMU Ta €HEPreTUYHNMU
napaMeTpaMH TipaTHOTO mapy, 6;1M3bKMMU 10 HATYpasbHOI KiCTKOBOI TKaHUHM. [ToKa3aHo, 110 NPUCYTHICTb
OpraHiYHUX MOJIEKYJI (xJI0podopmy, ateToHiTpuy Ta IMCO) BriiMBae Ha CTPYKTYPHi XapaKTEPUCTUKY BOOY B
HaHOPO3MiPHOMY ITPOCTOPi KOMIIO3UTHOTO MaTtepiaiy, a came cIaboNnossipHi MOJIEKYIM CTabimi3yI0Th

cyaboacouifioBaHi popmu Bonu. Po3pobsieHo MaTeMaTUYHy MOZeJIb KIHETUKY POCTY KPUCTAJIiB TijpoKcianaTury,



gKa Jae 3MOTY [IpOaHasli3yBaTy BIUIMB 3MiHM KOHLEHTPALl BUXiJHMX PEareHTiB i TEMIIepaTypyu CUHTE3Y Ha PO3Mipu

YaCTUHOK.

2. The thesis is devoted to studying of self-organization processes and influence of organic solvents of different
nature on the water state in the internal bone cavities of nanoscale materials and the development based on
nanodispersed hydroxyapatite and proteins (gelatin, albumin) material as close to natural bone in its hydrate
characteristics. The method of 1H NMR-spectroscopy with layer-freezing liquid phase showed that about half the
water in a healthy human bone tissue is in the unusual, weakly assotiated state. Biocompatible nanocomposite
obtained through hydroxyapatite, gelatin and human serum albumin, with structural and energy parameters of
hydrate layer, close to natural bone tissue. It was shown that the presence of organic molecules (chloroform,
acetonitrile and DMSO) affect the structural characteristics of water in the nanosize space of composite material,
exactly weakly polar molecules stabilized weakly assotiated form of water. The mathematical model of
hydroxyapatite crystal growth kinetics, which enables us to analyze the effect of changing concentration of initial
reagents and the synthesis temperature on particle sizes.
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