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Pedepar:

1. O6'eKT BOCIIIKEHHSL: IPOLeCU (POPMYBAHHS 0i0aKTUBHUX CKJIOKOMIIO3ULITHMX MaTepiajliB Ta IOKPUTTIB
MEJUYHOTO NPU3HAYEHHS. MeTOI0 NOCIIiIKEHb € CTBOPEHHSI HAYKOBUX OCHOB CMHTE3Y Ta TEXHOJIOTI]
KOMITO3UIITHMX MaTepiaJliB i MOKPUTTIB MEUYHOr0 TPU3HAYEHHS Ha OCHOBI cuilikodocdaTHux cTekos. Metoau
IOCJTiIKEeHb: pO3PaxyHKN CTPYKTYPHHUX MTOKA3HUKIB Ta (Pi3MKO-XiMIUHUX BIaCTUBOCTEN NPOBENIEHO 3
BMKOPHCTaHHSIM KOMII'IOTepHOI 00po6ku (MathCAD), ¢izuko-xiMivHi BIaCTMBOCTI MaTepialiB BU3HAYAJIN 3TiTHO 3
BMMOIaMHU [il0YMX HOPMaTUBHUX JOKYMEHTIB 10 CUJIIKaTHMX MaTepiasiB Ta IOKPUTTIB; KJIiHIKO-6i0sI0riyHi Ta
MiKpO6ioJIoTriyHi BUIIPOOOBYBAHHS MaTepiasiB IpOBEEHO 3rifHO 3 HallioHaIbHUMHU CTaHJApTaMuy YKpaiHu 1oz0
6i0JI0TIYHOTO OL{HIOBAaHHS MEIUYHUX BUPOOiB. TeopeTuyHi Ta MpakTUYHi pe3yabTaTh: TEOPETUYHO OOTPYHTOBAHO i
€KCIIEPMMEHTAJIBHO JOBEAEHO MOKIIMBICTh OLEP>KaHHS CKJIIOKOMIIO3ULIIMHUX ITIOKPUTTIB [IJIs1 3aXUCTY CTaJI€BUX

06JINIIIOBaHb B MEIMYHUX 3aKJIA7aX Ta OJIEP>KaHHS Pe30POLiMHUX CKIIOKPUCTATIYHUX MaTepiasiBJjis 3alI0BHEHHS



KiCTKOBUX JIe(p€KTiB Ha OCHOBI CHJIIKOPOCPHATHMX CTEKOJI IIJISIXOM CUHTEe3Y 6i0aKTMBHOI CKJIOMATPHLi-OCHOBU Ha
ocHOBi cuctemu Na20 - Li20 - K20- CaO - MgO - ZnO - ZrO2 - TiO2 - Al203 - B203 - P205 - SiO2 i
3a0be3ne4yeHHs ii MaKCMMaJIbHOI CTPYKTYPHOI MIilJTHOCTI 32 paXxyHOK BUKOPHCTAHHSI ONITUMAaJIbHUX CIIiBBiIHOIIEHb
(pa30yTBOPIOIOUMX KOMIIOHEHTIB- aKTMBHUX HAMlOBHIOBAYiB. EKClIepMEHTaIbHO BU3HAYEHO 3aKOHOMIPHOCTI
dbopmMyBaHHS CTPYKTypH cujikodpocPaTHUX CKIoMaTepiasiB. BcTaHOBIEHO BIIMB aKTUBHUX HATIOBHIOBAYiB Ha
eKCIUlyaTalliliHi BJIaCTUBOCTI KOMIIO3ULIHUX MOKPUTTi. BusHaueHo yMoBU GOPMYBaHHS Ta MeXaHi3M OCaPKEHHS
arnaTUTONOAIGHOrO Mapy Ha IOBEPXHi po3po6ieHnX MaTepiaiib in vitro. Po3po6sieHo TexHOJI0rii KOMIIO3ULITHNX
MarepiasiB 3 BCTAHOBJIEHHSIM ONTUMAJIbHUAX APaMETPiB OJHOCTAiTHUAX PEKUMIB TEPMOOOPOOKYU BUXiTHUX
CKJIOMarepiaJjiiB Ta OTPUMaHHS OKPUTTIB 3 HUX. HOBM3HA : po3p06JsieHO HayKOBi OCHOBU Ta TE€XHOJIOTIIO
6i0aKTUBHUX CKJIOKOMIIO3ULIIITHUX MaTepiajiB Ta MOKPUTTIB MEUYHOT0 ITPU3HAYEHHS HAa OCHOBI cUjlikopocdaTHUX
CTEKOJI, 0 3a0e311e4yl0Th (POPMYBAHHS TOHKOJIUCIIEPCHOI 06'€MHO-3aKPUCTAJIi30BAHOI CTPYKTYPU B YMOBAx
KOPOTKOYaCHOI TepMiuyHOI 06pOOKU 32 paxyHOK HarpapyieHoi Kpucrasnizauii. CTymninb arnpobauii: [To3utusHi
pe3yJbTaTH, HabyTi IPU TeCTyBaHHI po3p000K Ha XapKiBCbKMY Ka3eHHOMY €KCIIepUMEHTaIbHOMY IIPOTE3HO-
opToInennYHOMY HifnpueMcTsi i 1aboparopii JETLL JIT "ITiBnenHa 3anisHuus” (M. Xapkis), TTIK "Primex” (m.
3anopixoks), 3AO OO0 "HBII lominanTta" (M. KoctsiutuHziBka) Ta TOB "Kepmer-V" (M. XapkiB) cBig4aTh Ipo
ePEeKTUBHICTh CTBOPEHUX TEXHOJIOTII Ofjep>KaHHS KOMITO3UIIHUX MaTePiasiB i HOKPUTTIB MEIUYHOTO
IIpu3HauYeHHs. Pe3ybTaTy KiliHiK0-6i010rYHUX BUIIPOOYBaHb Ta MIKpPOOGiOJIOTiYHUX AOCiIKEHD, TpoBefeHux 1Y
"[HCTUTYT nartoJorii xpedTa Ta cyrno6is iM. npod. M. I. Cutenka AMAHY", IncTuTyTi IpobsieM KpiobioJiorii i
kpiomennuran HAHY Ta B "YKkpaiHCbKOMY HayKOBO-IOCJiJHOMY iHCTUTYTi €KOJIOTiYHUX IIPO6IEeM", IOBEJIH, 1[0
PO3p0o06JIeHi KOMIIO3ULiMHI MaTepiaau Ta MOKPUTTSI MOXXYTb OYTH BUKOPUCTaHI sIK OCHOBA IIpU O/l P>KaHHi
6i0CyMiCHUX IMIIJIAaHTATIB B LIE€JIENTHO-JIULEBIN Xipyprii Ta 47151 6i0LMAHOTrO 3aXMCTY BiTHOCHO IaTOTEHHUX
MIKpOOPraHi3MiB B MEMYHMX 3aK1anax. Cpepa BUKOPUCTAHHS: peali3yeTbCs B 00J1aCTi €HIONPOTE3YBAHHS Ta
3aXMCTy METaJIiB Bif KOPO3ii Ta nossrae B po3pooLii KOMIO3ULIIHHAX MaTepiajliB Ta MOKPUTTIB 17151 3alI0BHEHHS
IedeKTiB KiCTKOBOI TKAHUHMU Ta [J1s1 3aXUCTy CTaJIeBUX OOJIMLIIOBaHb IPYMIlleHb MEAMYHUX 3aKJIaZiB Ta Miclp

3arajibHOro KOpucCTyBaHHA.

2. Research object: formation processes of bioactive glass composite materials and coatings for medical
applications. Research purpose is creation of scientific bases for the synthesis and technology of composite
materials and coatings on the base of silicophosphate glasses for medical applications. Research methods:
calculations of structure parameters have been carried out with the use of computer processing (Mathcad),
physico-chemical properties of materials have been determined according to the requirements of the normative
documents for silicate materials and coatings that are currently in effect; clinic and biological as well as
microbiological material tests have been conducted according to the national standards of Ukraine to biological
assessment of medical items. Theoretical and practical results: the possibility of obtaining glass composite
coatings for protection of steel linings in medical facilities and obtaining resorptive glass-ceramic materials for
filling bone defects on the base of silicophosphate glasses by synthesis of bioactive glass matrix on the base of the
Na20 - Li20 - K20- CaO - MgO - ZnO - ZrO2 - TiO2 - Al203 - B203 - P205 - SiO2 system and provision of its
maximal structure strength by using optimal correlations of phase forming components - active fillers has been
theoretically substantiated and experimentally proven. Regularities of formation of the silicophosphate glass
materials structure has been experimentally noted. Effect of active fillers of performance properties of composite
coatings has been established.Formation conditions and precipitation mechanism of apatite-like layer on the
surface of developed materials in vitro have been determined. Technologies of composite materials have been
developed with determining optimal parameters of single-stage thermal treatment modes for initial glass materials
and obtaining coatings from them. Novelty: scientific bases and technology of bioactive glass-composite materials
and medical-purpose coatings on the base of silicophosphate glasses, which provide formation of fine volume
crystallized structure in conditions of short-run thermal treatment by directed crystallization have been
developed. Degree of implementation: Positive results obtained during tests of the developments on Kharkiv State-
owned Experimental Prosthetics and Orthopedics Enterprise, and laboratory of the DETTs DP “Southern Railroad”
(Kharkiv), TPC “Primex” (Zaporizhia), ZAO OOO “NVP Dominanta” (Kostiantynivka) and OOO “Kermet-U” (Kharkiv)



are the evidence of efficacy of created technologies of obtaining composite materials and medical-purpose
coatings. Results of clinical and biological tests, and microbiological researches, carried out in DU “Spine and joints
pathologies institute named after prof. M.I. Sytenko AMANU?”, Institute of the Problems of Cryobiology and
Cryomedicine NANU, and in “Ukrainian Scientific Research Institute of Problems of Ecology” have proven that
developed composite materials and coatings may be used as a base in obtaining biocompatible implants in
craniofacial surgery and for biocide protection from relatively pathogenic microorganisms in medical facilities.
Sphere of use: implementation in the field of implants and protection of metals from corrosion; consists in
development of composite materials and coatings for filling bone tissue defects and for protection steel linings of
medical facilities and public spaces.
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