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Anotacia

Cielom dizertaénej prace je vyvoj novej generdcie biomedicinskych
kompozitov s kovovou matricou na baze zinku (Zn) vyrobenych metédami
praskovej metalurgie (PM) s ultrajemnozrnnou (UFG) S$truktarou in-situ
stabilizovanou nanometrickymi disperzoidmi oxidu zino¢natého (ZnO) s
mechanickymi, kor6znymi a biologickymi vlastnostami optimalizovanymi pre
implantol6giu najméa na aplikaciu endovaskularnych stentov a ortopedickych
vnatornych fixaénych zariadeni, ktoré riesia nedostatky sacéasnych
bioabsorbovatelnych materidlov na baze Zn. Pocas interdisciplinarnej prace
bude doktorand zodpovedny za: i) vyrobu a optimalizaciu technolégii pripravy
MMC pomocou PM a hydrostatickej extrizie, ii) komplexnt
mikro$trukturalnu charakteriziciu a mechanické testovanie, iii) Stidium
ocakavaného stabiliza¢ného ucinku vneseného in-situ ZnO disperzoidmi do
intenzivne deformovanej Zn matri¢nej Struktdry, iv) $taddium korbdzneho
spravania v simulovanych fyziologickych tekutinidch a v) in-vitro biologicka
odozva bunkovej kultary vratane $tudia antibakteridlneho aGéinku MMC
Zn+7ZnO0. Je pozadované aby bol doktorand zru¢ny pre experimentalny ako aj
analyticky typ vyskumu. Ocakava sa, Ze doktorand zvladne rozne technologie
PM, vyuzije metody termickej analyzy (TGA, DSC) a elektronovej mikroskopie
(SEM, TEM), spektrometrické metdédy (EBSD, EDS), rontgenova difrakciu
(XRD), mechanické (tahové testy, DMA), tnavové a kordzne testy. Bude sa
spolupodielat na in-vitro testoch biologickej odozvy bunkovych kultar (MTT).
Doktorandska praca bude podporend projektom aplikovaného vyskumu a
§tudent bude tzko spolupracovat s BMC SAV a dal$§imi zahrani¢nymi
institdciami. VyZzaduje sa skasenost s materidlovym vyskumom, aktivna
znalost anglického jazyka, schopnost pracovat v dynamickom time a
samostatnost.
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Anotation

The aim of the doctoral thesis is the development of a new generation of
biomedical zinc (Zn)-based bulk metal matrix composites (MMC) fabricated
by powder metallurgy (PM) approach with ultrafine-grained (UFG) structures
in-situ stabilized by nanometric zincite (ZnO) dispersoids with the
mechanical, corrosion and biological properties optimized for implantology
namely for an application of endovascular stents and orthopedic internal
fixation devices, and which address the shortcomings of contemporary
bioabsorbable Zn-based materials. During the interdisciplinary work the
doctoral student will be responsible for: i) fabrication and optimization of
MMC preparation technologies of PM and hydrostatic extrusion, ii) complex
microstructural characterisation and mechanical testing, iii) study of expected
stabilizing effect induced by in-situ ZnO dispersoids into highly strained UFG
Zn grain structure by a Zener pinning action, iv) study on corrosion behavior
in simulated body fluids and v) in-vitro biological cell culture response incl.
antibacterial effect study of Zn+ZnO MMC. The doctoral student will be
required for both experimental and analytical type of research. The doctoral
student will have to handle various technologies of PM, will use the methods
of thermal analysis (TGA, DSC) and electron microscopy (SEM, TEM),
spectrometric methods (EBSD, EDS), X-ray diffraction (XRD), mechanical
(tensile tests, DMA) and fatigue and corrosion tests, at collaborative bases
he/she will participate on in-vitro cell culture biological response (MTT)
assays. The doctoral thesis will be supported by a research project and the
student will work closely with the BMC SAS and other foreign institutions. A
previous experience in materials research, active knowledge of the English
language, the ability to work in a dynamic team and independence are
required.
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