A r , 2 -
l l a P V V Agentura na podporu vyskumu a vyvoja
h 4

Formular ZK

Zavereéna karta projektu

Nazov projektu Evidencné Cislo projektu ~ APVV-0677 =11

Biologicky odburatelné kovové materialy pripravené praskovymi technolégiami

Zodpovedny rieSitel  RNDr. Miriam Kupkova, CSc.
Prijemca Ustav materialového vyskumu SAV,Watsonova 47, 04001 Kosice

Nazov pracoviska, na ktorom bol projekt rieSeny
1. Ustav materialového vyskumu SAV, Kosice

2. UPJS, Prirodovedecka fakulta, Kosice

3.

4.

5.

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1.
2.
3.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
2.
3.

Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. ORINAKOVA, Renata - ORINAK, Andrej - KUPKOVA, Miriam - HRUBOVCAKOVA, Monika
- SKANTAROVA, Lenka - MOROVSKA TURONOVA, Andrea - MARKUSOVA BUCKOVA,
Lucia - MUHMANN, Christian - ARLINGHAUS, Heinrich F. Study of electrochemical
deposition and degradation of hydroxyapatite coated iron biomaterials. International Journal
of Electrochemical Science, 2015, vol. 10, p. 659-670. ISSN 1452-3981.

2. ORINAK, A. - ORINAKOVA, R. - ORSAGOVA KRALOVA, Z. - MOROVSKA TURONOVA,
A. - KUPKOVA, M. - HRUBOVCAKOVA, M. - RADONAK, J. - DZUNDA, R. Sintered metallic
foams for biodegradable bone replacement materials. Journal of Porous Materials. 21 (2)
(2014) 131-140

3. KUPKOVA, Miriam - HRUBOVCAKOVA, Monika - KUPKA, Martin - ORINAKOVA, Renata -



MOROVSKA TURONOVA, Andrea. Corrosion behaviour of powder metallurgy biomaterials
from phosphated carbonyl-iron powders. International Journal of Electrochemical Science,
2015, vol. 10, p. 671-681. ISSN 1452-3981

4. KUPKOVA, Miriam - HRUBOVCAKOVA, Monika - ZELENAK, Adam - SULOWSKI, Maciej -
CIAS, A. - ORINAKOVA, Renata - MOROVSKA TURONOVA, Andrea - ZAKOVA, K. -
KUPKA, Martin. Dimensional changes, microstructure, microhardness distributions and
corrosion properties of iron and iron-manganese sintered materials. Archives of Metallurgy
and Materials, 2015, vol. 60, no. 2, p. 639-642. ISSN 1733-3490

5. ORINAKOVA, Renata - ORINAK, Andrej - GIRETOVA, Maria - MEDVECKY, Lubomir -
KUPKOVA, Miriam - HRUBOVCAKOVA, Monika - MASKALOVA, Iveta - MACKO, Jan -
KALAVSKY, Frantigek. A study of cytocompatibility and degradation of iron-based
biodegradable materials. Journal of biomaterials applications, 2015,
DOI:10.1177/0885328215615459, prijaté na publikovanie.

Uplatnenie vysledkov projektu

Vysledky ziskané pri Studiu biodegradovatelnych materialov mézu byt vyuZité na
optimalizaciu postupov pri vyrobe materialov "na mieru" pre kardiovaskularne a ortopedické
aplikacie €i tkanivové inzinierstvo.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt bol zamerany na ziskavanie poznatkov o priprave, mechanickych viastnostiach,
priebehu kordzie a biokompatibilite kovovych biologicky rozlozitefnych materialov vyrobenych
postupmi praskovej metalurgie. Studovali sa viaceré systémy, no hlavna pozornost a najviac
Casu sa venovalo systémon Fe-Mn a Fe-P.

Pripravili sa nové typy praskovych zmesi a praskov tvorenych kompozitnymi Casticami.
VyuZilo sa pritom mieSanie réznych zloZiek (Fe-Mn, Fe-Mg, Fe-uhlikové nanotrubicky, Fe-
nano ZnO) alebo povle€enie Zeleznych €astic vrstvami definovaného zloZenia (Fe-P, Fe-Ag,
Fe-PMMA, Fe-PPy). Z takto ziskanych praskov boli vyrobené rézne triedy materialov -
celularne materialy spekanim, kovové peny replikacnou metédou a kompaktné materialy
lisovanim a spekanim alebo spekanim za pritomnosti plazmy. Ziskali sa pritom poznatky o
spravani danych praskov pocas lisovania a spekania a udaje o mikrostrukture Studovanych
materialov pripravenych za réznych podmienok. ZhromaZzdili sa data o niektorych
mechanickych vlastnostiach tychto materialov (nano- a mikrotvrdost, modul pruznosti,
pevnost v ohybe). Nadobudli sa poznatky o typoch a priebehu korézie Studovanych
materialov v suvislosti s ich chemickym a fazovym zlozenim, mikrostrukturou a spésobom
pripravy. Okrem tradiCnych metod (dlhodobé ponorenie, potenciodynamicka polarizacna
metdda) boli na studium koréznych procesov pouzité i pomerne netradicné metddy (analyza
elektrochemického Sumu pomocou fraktalnej geometrie). Ziskali sa udaje o cytotoxicite a
hemokompatibilite vybranych materialov s povodnym povrchom i s ostrovéekmi biokeramiky
(hydroxyapatitu) alebo vrstvou polyméru na povrchu vzorky.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The project was aimed at obtaining new knowledge about the preparation, mechanical
properties, corrosion performance and biocompatibility of biologically degradable metallic
materials produced via the powder metallurgy routes. Several systems were investigated, but
the major attention and efforts were concentrated on the Fe-Mn and Fe-P systems. New kinds
of powder mixtures as well powders comprised of composite particles were prepared. To
perform this, various components were blended (Fe-Mn, Fe-Mg, Fe-carbon nanotubes, Fe-
nano ZnO) and iron particles were coated with layers of defined composition (Fe-P, Fe-Ag,
Fe-PMMA, Fe-PPy). Such powders were worked into different products - cellular solids by
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sintering, metallic foams by the replication method, and compact materials by pressing and
sintering or by spark plasma sintering. Knowledge was thus gained about the behaviour of
given powders during pressing and sintering, and about the microstructure of investigated
materials prepared under different conditions. The data were collected on some mechanical
properties of those materials (nano- and microhardness, modulus of elasticity, the bending
strength). Knowledge was obtained about the kinds and the evolution of corrosion of
investigated materials in dependence of their history, chemical and phase compositions,
microstructures. Besides obvious methods (immersion, the potentiodynamic polarisation
method), quite non-traditional methods were used to study the corrosion processes (the
analysis of an electrochemical noise by the use of fractal geometry). The data were acquired
on the cytotoxicity and hemocompatibility of selected materials with a virgin surface as well
with the surface coated with islands of hydroxyapatite or with layers of polymers.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Miriam Kupkova, CSc. RNDr. Pavol Hvizdos, CSc.

V KoSiciach 26.01.2016 V KoSiciach 26.01.2016

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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