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1. HaykoBi 3acagy cCTBOpEHHS (pepOMarHiTHUX, OKCUIHUX Ta HITPUIHUX TIOPOLIKIB MEJUYHOTO NIPU3HAYEHHS 3

KEepPOBaHUM pPiBHEM (Pi3MKO-XiMiYHUX Ta 6i0JIOTIYHUX BIACTUBOCTEN

2. Scientific principles of creation of ferromagnetic, oxide and nitride powders with controlled level of
physicochemical and biological properties for medical application

Pedepar:

1. Inceprariiina po6oTa IpucBsYeHa po3po6iii KOHLENIii CTBOpeHHs (pepoMarHiTHUX, OKCUIHUX Ta HITPUIHUX
MOPOIIKiB Ta KOMIIO3ULIIMHUX MaTepiaiB Ha iX OCHOBIi 3 KEPOBaHUM PiBHEM (Pi3MKO-XiMiYHUX Ta 6i0JIOTIYHUX
BJIACTMBOCTE, /171 BUPIlI€HHs] HAYKOBO-TEXHIUHOI IP0O6JIeMU OTPUMAaHHS 00'eKTiB MEAUYHOTO IPU3HAYEHHS
IIJISXOM BU3HA4Y€HHS iX CTabiIbHOCTI B 6i0JIOTIYHUX CepeNOBUIIAX )KUBOTO OPraHi3my. [IpoBeneHo NOCTiIKeHHs
di3uKo-ximMiuHOI cTa6iNBHOCTI MOPOIIKIB Pi3HOI XIMIYHOI IPUPOIY Y HEOPraHiYHUX Ta 6i0JIOTTYHMX CepelOBUIIAX
>KABOT'O OpraHi3my. BCTaHOBJIEHO OCHOBHI 3aKOHOMIPHOCTI Ta MOJKJIMBI MEXaHi3MHU B3a€MO/Iii IIOPOLIKiB Pi3HUX
KJIaCiB 3 HEOPraHiYHMMU Ta 6i0JIOTIYHUMU CEPELOBUILIAMY MIKXPOKOTO CIEKTPY XIMIYHOTO CKJIaAy LIISIXOM
BU3HA4YEHHS 3MiH JUCIEPCHOCTI, MMTOMOI NOBEPXHi, (ha30BOT0 CKJIaAy, MOP(OJIOTii YaCTUHOK JOCTIIPKEHUX
IIOPOUIKIB y BiATIOBITHUX cepenoBuLiax. BuBueHo mexaHismu Mibk@asHoi B3aemoqii 3paskis ZrO2, SiO2, Al203, TiO2



IJISXOM JOCJIIP)KeHHS KIHETUKU iX 3MOYyBaHHS B CUCTEMAX i3 HEOPraHiYHUMU Ta 6i0JIOTIYHUMU CEPEeNOBUIIAMU, Ha
OCHOBI SIKUX [TOKa33aHO MO>JIUBICTb iX BAKOPUCTAHHS B SIKOCTi AUCIEPCINHO-3MIIJHIOIOUUX JOMILIOK JJIs
nokpaieHHs Qi3uKo-MeXaHIYHUX XapaKTePUCTUK iMIIJIaHTAL[iiHMX MaTepiasliB Ha OCHOBI rijpoOKCHaIaTUTYy.
JocnigxeHo cTilikicTb nopoukis Si3N4 i AIN pi3Hoi gucCrepCHOCTI B IJ1a3Mi KPOBi JIIOAWHU Ta BCTAHOBJIEHO
[EPCIIEKTUBHICTb 3aCTOCYBAaHHS HaHONOPOILIKIB Si3N4 i AIN B SIKOCTi CKJIaf0BUX KOMIIO3ULIHNX MaTepiajiB y
CTOMATOJIOTIi AJ151 ToKpalieHHs (i3MKO-MeXaHiYHUX BIACTUBOCTEN iMIIJIaHTaTiB Ha iX OCHOBI. BcTaHOBJEHO, 110
iHTEHCUBHICTb 3MOUyBaHHSI 3pa3KiB riJpOKCAANATUTIB 3aJIE5KUTH Bifl IOPUCTOCTI TBEPZOi a3y, Ta BUBHAUYEHO
OITVMMAaJIbHY IIOPUCTICTh IIPOKCUANIATUTHOI OCHOBU - ~8 % IpU BUTOTOBJIEHH] IMIIaHTALIMHUX MaTepiasliB 114
opToneiii. BUB4eHO MeXaHi3MN OKMCHEHHS TUTAHOBOTO iIMILJIAHTATy JOCJiIPKEHHIM IIPOLECIB OTO B3aeMOIi 3
cepeoBUIIaMU POTOBOI MOPOKHMUHU. OTPHMMaHO KOPO3iliHOCTilKe Y ¢i3iosoriyHoMy po3unHi Ta 6iocymicHe
KOMIIO3ULiliHE TIOKPUTTS HA MEIUYHOMY TUTAHOBO-aJIIOMiHieBO-BaHafieBoMy Ti-6AL-4V-cnnasi (BT-6) miisxom
HaHECEHHS eJIeKTPOiCKpOBOro TiAl3-OKPUTTS 3 MOAAJIBIIMM JIA3EPHUM OIJIABJIEHHSM HITTIKEPHOI 06Ma3Ku
rigpoxkcuanatuty. CHHTEe30BaHO HaHoucrepcHui nopoiok Fe304 3 nutomoro rnosepxHeto 34,2 M2 /T, 110 36epirae
CTabisbHU (Pa30BUI CKJIAT, Y [1J1a3Mi KPOBI JIIOJUHY, METOOM PO3KJIaJIaHHS /BiIHOBJIEHHS OKCAJIaTHUX COJIeN
3ariza. OTpuMaHO HaHOJUCIIEpCHU (pepoMarHiTHUM nopouok ?-Fe 3 nutoMoto nosepxHero 31,4 M2 /T Ta
[iABUILEHOI0 CTabiIbHICTIO B II7Ia3Mi KPOBI JIIOAMHN METOLOM HU3bKOTEMIIepaTypHoro (250-400 °C)
PO3KJIaJlaHHs1/BiIHOBJIEHHSI COJIe! JIMMOHHOI KUCJIOTU B CEPELIOBUIILi BOJHIO, SIKUII 3alIPOIIOHOBAHO B IKOCTI
MAarHiTHOI CKJ1a70B0oi 6i0pe30pOHOro KOMIO3ULIMHOro MaTepiany. OTpUMaHO BYIJIELeBi HAHOTPYOKM Ha 3aJ1i3HOMY
Karasi3aTopi Ta BCTAHOBJIEHO PO3YMHEHHS 3ajli3a 3 iX IoBepxHi B 6i0JI0TiYHMX cepeloBUIIAX, IO L03BOJISE
PEKOMEHYBAaTH iX B SIKOCTi MarHiTHUX COPOEHTIB T€paneBTUYHUX CIIOJIYK JIMIIEe HAa KOPOTKOTPUBAJi TepMiHU
po60TH B OpraHismi. BcTaHOBJIEHO MiJIBUIIEHY CTA6iIbHICTh Y HEOPraHiYHUX Ta 6i0JIOTYHMX CEPEOBUILAX )KUBOTO
OpraHizmy IOPOLIKIB 3a71i3a, JIAKOBAaHUX HiKeJIb-(POC(OPOM Y Pi3HUX TEXHOJIOTITYHUX YMOBAX, Y TOPIBHSHHI 3i
CTaHIAPTHUMM MTOPOIIKAMH, i 3alTPOMTOHOBAHO PO3POOIEHHS MaTepiasliB Ha iX OCHOBI /1J1s1 BUTOTOBJIEHHS BUPOGIB
iHCTpyMEHTa/IbHOI MeJUIIMHYA METOJaM1 TOPOUIKOBOI MeTasnyprii 3amicTp kaTaHoi crasi. Ha ocHOBi po3pobeHoi
KOHLIeMLii, Ka NoJsArae y KOMIJIEKCHOMY JOCJIIIKEHHI CTabiJIbHOCTI OPOLIKIB Pi3HOI XiMiYHOI IPpUpOaY B
IIMPOKOMY CIIEKTPi HEOPraHiYHUX Ta 6i0JIOTIYHUX CepelOBuIL, MIISIXOM ONTUMi3allii TEXHOJIOTIYHMX CXEM CUHTE3Y
OTpUMaHO pepoMarHiTHi HaHomnopouiku ?-Fe Ta Fe304 mequyHoro npusHadyeHHs. Ki04oBi ¢/10Ba: HAHOMOPOIIOK,
6iosoriyHi cepenoBuila, pepoMarHiTHi TOPOIIKY, HITPUAY, OKCUIH, TiAPOKCHUANAaTUT, [1J1a3Ma KPOBi, MarHiTHi

XapaKTEPUCTUKU.

2. The dissertation is devoted to the development of conception for creation of ferromagnetic, oxide and nitride
powders with controlled level of physicochemical and biological properties aimed at solving the scientific-
engineering problem of production of objects for medical application through establishment of their stability in the
biological media of living organism. Physicochemical stability of powders of different chemical nature in inorganic
and biological media of living organism has been investigated. Principal regularities and possible mechanisms of
interaction of powders of various types with inorganic and biological media of wide spectrum of chemical
compositions have been established through determination of changes in their particle size, specific surface area,
phase composition, particle morphology particles in the media under study. The mechanisms of interphase
interaction in ZrO2, SiO2, Al203 and TiO2 samples were investigated on the basis of the kinetics of their wetting in
systems containing inorganic and biological media, thanks to which the possibility of using them as dispersion-
strengthening additives to hydroxyapatite-based implant materials in order to improve physicomechanical
characteristics has been shown. Stability of Si3N4 and AIN powders of various dispersity in human blood plasma
was studied, and perspectiveness of using them as components of composite materials in dentistry was shown.
Also, the intensity of wetting hydroxyapatite samples was established to depend on the porosity of solid phase and
the optimal porosity of hydroxyapatite basic component in orthopedic implants was determined to be ~8 %. The
mechanisms of titanium implant oxidation was studied in terms of the implant interaction with the mouth media. A
corrosion-resistant (in physiological solution) and biocompatible composite coating on the medical titanium-
aluminum-vanadium Ti-6AL-4V (VT-6) alloy has been produced using deposition of an electric-spark TiAl3 coating
followed by laser melting of slip hydroxyapatite plaster. Nanosized Fe304 powder with a specific surface area of



34,2 m2 /g has been obtained by method of decomposition /reduction of iron oxalates. Nanosized ferromagnetic ?-
Fe powder with a specific surface area of 31,4 m2 /g and high stability in human blood plasma has been obtained by
method of low temperature (250-400 °C) decomposition/reduction of citric acid salts in a hydrogen atmosphere
and recommended as a magnetic component of bioresorbable composite materials. Carbon nanotubes have been
manufactured on an iron catalyst, and dissolution of the iron on their surfaces in biological media has been
studied, which made it possible to recommend them as magnetic sorbents of therapeutic compounds during
short-term work in the organism. It was also established that stability of iron powders clad with nickel-
phosphorus under various production conditions is higher than that of commercial powders. They are therefore
recommended as a base of materials for medical instruments made by powder metallurgy methods instead of
rolled steel. Hence, the important scientific-engineering problem that consists in developing and experimentally
testing the conception of creation of powdered materials for medical application with physicochemical and
biological properties required to provide their successful functioning in the living organism has been solved
through complex investigation into stability of powders of different chemical nature in wide spectrum of inorganic
and biological media. Keywords: nanopowder, biomedia, ferromagnetic powder, nitride, oxide, hydroxyapatite,
blood serum, magnetic characteristics.
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