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Nazov pracoviska, na ktorom bol projekt rieSeny

1. Katedra biomedicinskeho inzinierstva a merania, Strojnicka fakulta, Technicka Univerzita
v KoSiciach

2. Zdruzena tkanivova banka LF UPJS v Kosiciach

3. Lekarska fakulta, Univerzita Komenského, Bratislava

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1.Faculty of Mechanical Engineering, University of Maribor, Slovenia

2.Department of Mechanical & Industrial Engineering, Youngstown State University,
Youngstown, USA

3.VSHAPER, Poland

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

ziadne

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. NUMERICAL SIMULATION AND EXPERIMENTAL TESTING OF TOPOLOGICALLY
OPTIMIZED PLA CERVICAL IMPLANTS MADE BY ADDITIVE MANUFACTURING
METHODICS: Acta mechanica et automatica. Vol.12, no. 2 (2018), p. 141- 144, ISSN: 2300-
5319 [Zivcak, Jozef; Hudak, Radovan; Schnitzer, Marek; et al.]

2. PERSPECTIVES OF 3D PRINTING TECHNOLOGY IN ORTHOPAEDIC SURGERY:
Bratislava Medical Journal. Vol 120 (7), p. 498-504. —ISSN1336-0345 Spbsob pristupu:
http://www.elis.sk/index.php?page=shop.product_details&flypage=flypage.tpl&product_id=623
8&category_id=146&option=com_virtuemart&ltemid=1&vmcchk=1&ltemid=1 [Zamborsky R.,
Kilian M., Jacko P., Bernadic M., Hudak R.]

3. DESIGN, MANUFACTURE AND TESTING OF RABBIT IMPLANTATION STRUCTURES
FOR PRECLINICAL EXAMINATIONS: Clinician and Technology. Vol 49 (2019), p. 1-5. —
ISSN2336-5552, Spbsob pristupu: https://ojs.cvut.cz/ojs/index.php/CTJ/article/view/5304
[Luka$ Mitrik, Marianna Treburiova, Radovan Hudak, Marek Schnitzer, Jozef Zivéék]

4. STUDY OF MESENCHYMAL STEM CELLS RESPONSE TO PEEK BIOMATERIALS IN
VITRO / Denisa Harvanova ... [et al.] - 2018. In: YBERC 2018 International Conference
Proceedings. - ISBN 978-80-8086-271-8 ,[HARVANOVA, Denisa - PLSIKOVA, Jana -
SPAKOVA, Timea - SCHNITZER, Marek - SMOTER, Samuel - FERETOVA, Miriam - HUDAK,
Radovan - ROSOCHA, Jan]
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5. DIZAJN ZDRAVOTNICKYCH POMOCOK NA MIERU URCENYCH PRE DEFORMITY
RAZSTEPU PODNEBIA A ICH VYROBA POMOCOU TECHNOLOGIE ADITIVNEJ VYROBY:
Folia Medica Cassoviensia, Vol 71no. 2(2017), p. 17-25 - ISSN 1337-7817, Spbsob pristupu:
http://www.If.upjs.sk/foliamedica/doc/FMC_2017-2.pdf [Marek Schnitzer, Martin Juhas, Jozef
Zivéak, Radovan Hudak]

Uplatnenie vysledkov projektu

Projekt €. APVV-14-0294 bol projektom aplikovaného vyskumu, poznatky ziskané pocas
rieSenia projektu boli a budu uverejnené vo vedeckych a odbornych ¢asopisoch, domacich i
zahrani¢nych konferenciach. Na zaklade ziskanych vysledkov projektu bola vypracovana
metodika predklinického testovania polymérnych implantatov vyrobenych pomocou
technoldgiou aditivnej vyroby,ktora bude postupena do praxe- spolocnosti Biomedical
Engineering, s.r.o.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Ciele projektu boli stanovené na zaklade poziadaviek klinickej praxe a nasledne vyrobnej
praxe v oblasti implantolégie na vyvoj alternativnych materidlov k su€asnosti pouzivanym
zliatinam titanu. V ramci projektu bol testovany poly-éter-éter keton (PEEK) , kombinacie
PEEK hydroxyapatitu a trikalciumfosfatu (HA/TCP). Ide o tzv. polymérno — keramické
kompozity, pri ktoych spdsob vyroby pomocou aditivnych technolégii prinada vyhody vo
forme ovplyviiovania pevnosti implantatov, ich biokompatibility a taktiezZ moznosti aplikacie
biomimetickych principov. K najvyznamnejSim vysledkom projektu patri:

Potvrdenie netoxickosti PEEK materialu v ramci testovania viability, cytotoxicyty a v ramci
pripadovych studii, a teda moznosti jeho vyuZitia v medicinskych aplikaciach, -mechanické
parametre normovanych vzoriek sa menia v zavislosti od velkosti aplikovanych pérov, €o je
mozné vyuzit pre partikularne aplikacie (kranioplastiky, maxillofacialne implantaty, iné
nahrady Casti dlhych i kratkych kosti), -technolégia FFF je technoldgiou aplikovatelnou pre
vyrobu implantatov stredne velkych sérii s vyvhodami aditivnych technoldgii ku ktorym patri
cielena heterogenita materialu za ucelom optimalizacie biomechanickych parametrov,
tvorba poréznych Struktur, resp. vyuZitie biomimetiky. Vyhody aditivnej technoldgie boli
aplikované pri tvorbe bionického dizajnu, kde je navrhnuté vnutorné odlahenie a dutiny pre
urychlenie osteointegracie a aplikaciu antibiotik a progenitorov - metodika predklinického
testovania vstupnych filamentov pre 3D tla¢, metodika vyroby polymérno keramickych
kompozitov pre klinické aplikacie.

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

The objectives of the project were aimed on the basis of clinical practice requirements and
consequently implantology manufacturing practice to develop alternative materials to the
currently used titanium alloys. In the project, a polyether ether ketone (PEEK), a
combination of PEEK hydroxyapatite and tricalcium phosphate (HA / TCP) was tested. It is a
so-called polymer-ceramic composites, in which the method of additive technologies
production brings advantages in the form of influencing the strength of the implants, their
biocompatibility and also the possibilities of application of biomimetic principles. The most
significant project results include:

Confirmation of non-toxicity of PEEK material in the framework of viability testing,
cytotoxicity and in case studies, and hence the possibility of its use in medical applications, -
mechanical parameters of standard samples vary depending on the size of applied pores,
which can be used for particular applications (cranioplasty, maxillofacial implants) , other
parts of long and short bone parts), - FFF technology is a technology applicable to the
production of medium series implants with the advantages of additive technologies,
including targeted heterogeneity of material to optimize biomechanical parameters,
formation of porous structures, respectively use of biomimetics. Advantages of additive
technology have been applied in the creation of bionic design, where internal relief and
cavities are designed to accelerate osteointegration and application of antibiotics and
progenitors - methodology of preclinical testing of input filaments for 3D printing,
methodology of production of polymer ceramic composites for clinical applications .
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