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Anotacia

Cielom doktorandskej prace je vyvoj nového objemového kompozitného
materidlu s Ti (TNTZ) matricou a biodegradovatel'nou Mg zlozkou s extrémne
nizkym modulom elasticity pre aplikiciu permanentnych intenzivne a cyklicky
zatazovanych biomedicinskych implantatov. Vyvinuty material ma za dlohu
minimalizovat zdkladné nedostatky sti¢casnych Ti implantatov a to mechanickt
nekompatibilitu (tzv. stress-shielding efekt) a nedostatoéntt povrchova
bioaktivitu. Pocas interdisciplinarnej prace bude doktorand zodpovedny za: i)
optimaliziciu technolbgie pripravy kompozitu technoloégiami praskovej
metalurgie a hydrostatického prietla¢éného lisovania, ii) komplexna
mikro$truktirnu charakterizaciu, iii) optimalizaciu chemického zloZenia
TNTZ matrice a urcenie vplyvu biodegradovatelnej zlozky vzhladom na
mechanické a tinavové vlastnosti, iv) uréenie kordznej odolnosti a rychlosti
degradacie sekundarnej zlozky v simulovanom fyziologickom roztoku, v) in-
vitro $tadie odozvy bunkovych kultar t.j., Zivotaschopnost, proliferacia, DNA
degradécia, oxidaény stres optimalizovaného kompozitu. Na doktoranda buda
kladené naroky na experimentalny ako aj analyticky typ vyskumu. Doktorand
bude musiet zvladnut rézne technolbégie praskovej metalurgie, bude vyuZzivat
metddy termickej analyzy (TGA, DSC) a elektréonovej mikroskopie (SEM,
TEM), spektrometrické metody (EBSD, EDS), rontgenovia difrakciu (XRD),
mechanické (fahové skisky, DMA) a Gnavové skasky, bude spolupracovat pri
navrhu a interpretécii in-vitro experimentov biologickej odozvy bunkovych
kultdr (MTT). Doktorandska praca bude podporené projektom aplikovaného
vyskumu a S$tudent bude tzko spolupracovat s BMC SAV a viacerymi
zahraniénymi pracoviskami. VyZaduje sa predchddzajica sktsenost s
materidlovym vyskumom, aktivna znalost anglického jazyka, schopnost
pracovat v dynamickom time a samostatnost.
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Theses: Development of a new biomedical composite with TNTZ matrix and biodegradable Mg
component with low modulus of elasticity and increased surface bioactivity
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. A
Annotation

The aim of the doctoral thesis is the development of a new bulk composite
material with Ti (TNTZ) matrix and biodegradable Mg component with an
extremely low modulus of elasticity for the application of permanent
biomedical implants subjected to intense and cyclic loading. The developed
material aims to minimize the basic shortcomings of current Ti implants,
namely mechanical incompatibility (so-called stress-shielding effect) and
insufficient surface bioactivity. During the interdisciplinary work the doctoral
student will be responsible for: i) fabrication and optimization of composite
preparation technologies of powder metallurgy and hydrostatic extrusion, ii)
complex microstructural characterisation, iii) optimization of TNTZ matrix
chemistry and determination of biodegradable component influencing
mechanical and fatigue properties, iv) determination of corrosion resistance
and rate of degradation of the biodegradable component in simulated body
fliuds, v) in-vitro cell culture response studies, i.e., viability, proliferation,
DNA degradation, oxidative stress of the optimized composite materials. The
doctoral student will be required for both experimental and analytical type of
research. The doctoral student will have to handle various technologies of
powder metallurgy, 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 tests, at
collaborative bases he/she will participate on in-vitro cell culture biological
response (MTT) assays. The doctoral thesis will be supported by an applied
research project and the student will work closely with the BMC SAS and
other foreign institutions. A previous experience related to a given type of
materials research, fluent and active knowledge of the English language, the
ability to work in a dynamic team and independence are required.
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