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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vysledkom tohto projektu je vyvinuta slovenskda necementovana totilna endoprotéza TEP
ZIREMA. T4 spiiia prisne kritéria kvality vyZadované v celej EU. Vypracoval sa originilny
technologicky proces jej vyroby. Je to vyrobok s vysokou pridanou hodnotou. Slovenska
republika je bliZSie k sebesta¢nosti v zasobovani endoprotézami a mézZe sa stat’ nezavislou
od dovozu drahych implantatov zo zahrani¢ia. VzhI’adom na vyznamné prednosti vyvinutej
TEP ZIREMA, sa moZe uvaZovat’ aj s exportom. Ak sa taka endoprotéza za¢ne v patricnom
mnoZstve vyrabat’, skratia sa dlhé ¢akacie zoznamy pacientov ¢akajicich na implantaciu. Je
predpoklad, Ze také zoznamy pacientov sa v SR moZu tplne odstranit’. Napokon treba
vidiet’, Ze vyznamnému podielu obyvatel’stva sa zlepS$i kvalita Zivota. VylieCeni pacienti sa
vratia sa do pracovného pomeru. Napokon, v dosledku zvySeného hrubého narodného
déchodku, sa za¢nu vracat’ financie vynaloZené na vedecky vyskum. V dosledku toho sa
otvoria nové moznosti pre vedecky vyskum v d’alSich oblastiach.
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Sthrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:
Vypracovali sme origindlnu totdlnu necementovanii endoprotézu TEP ZIREMA. Mé viacero fixa¢nych
prvkov, ktoré ju chrania proti pootoCeniu a posuvom smerom nadol do femuru. Dizajn virtudlneho modelu
TEP ZIREMA, 3D, sme vypracovali vyuzitim softvéru INVENTOR 11. VSetky modely sme vypracovali
vyuzitim moderného sposobu vyroby, Rapid Prototyping. Vykonala sa déslednéd analyza modelu ortopédom.
Vypracovala sa tuhostno-pevnostno-napédtova analyza na modeli FC 1 a FC -1. Ziskané vysledky sa overili
cyklickou sktSkou na unavu. Pri vyskume a vyvoji implantitov sa zabezpecila kvalita podla ISO 9001.
Spol'ahlivost’ gul'ového uloZzenie TEP sa zabezpecila vyuzitim najkvalitnejSej keramiky na svetovom trhu.
Celkova kvalita vyvinutej TEP sa overila sériou predpisanych testov v certifikovanom laboratoriu Ceram Tec
a Endolab, NSR. Interakcia materialu vyvinutej TEP s mékkym tkanivom sa overila predpisanymi testami na
pokusnych zvieratach, nemeckych ovciakoch. Proces implanticie vyvinutej TEP sa overil predpisanou
feasibility Stidiou a kontrolou pull out na kadaveri. Pripravila sa prva séria, 74 ks, vyvinutej TEP ZIREMA
na implantaciu do l'udského skeletu. Zodpovedny rieSitel’ za medicinsku Cast’ projektu, vybavuje zaradenie
TEP ZIREMA do zoznamu zdravotnickych pomocok. Vypracoval sa spdsob oznacovania TEP laserovym
zvidzkom a zabezpecCila sa sterilizdcia. Vyvinuté implantaty sa expedovali do centralneho skladu lekarne, FN
s poliklinikou Bratislava, Ruzinovskd 6. Vypracoval sa dizajn, 3D, inStrumentéria. Vyvinuli sme a overili
diely prvého setu inStrumentaria na implantaciu AC 46 a FC 1 2007 STU. Paralelne s vyskumom a vyvojom
TEP sa skiimal aj sposob tavenia a presné¢ho odlievania Ti zliatiny vyuZzitim plazmovej metalurgie. Vyrobil
a overil sa prototyp laboratérnej plazmovej pece s vertikdlnym, Cu vodou chladenym téglikom. Overila sa
kvalita materidlu pripraven¢ho v plazmovej peci. Ziskali sa vel'mi dobré vysledky vrubovej huzevnatosti.
Orientacne sa overila tvorba vrstiev na implantatoch procesom CLD a NCD v pilotnej stadii.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:
Summary of results of project

We have elaborated original design of cementless total hip replacement ZIREMA. That THP has a few
fixation elements, which safe it of torque and shift down in to the femoral cavity. The design of virtual model
THP ZIREMA, 3D, was elaborated by utilization of software INVENTOR 11. The whole models we have
elaborated using modern method of Rapid Prototyping manufacturing. It has been performed detailed analysis
the model by orthopedic surgeons. We have performed stiffness-stronghold-tensile analysis of model FC 1
and FC -1. We have proven obtained results by cyclic fatigue tests. We have controlled quality of series all
manufactured implants according ISO 9001.

The reliability of spherical inserts of THR has proved by the best quality of ceramics of world market. The
whole quality of developed THR has been demonstrated by series of requirement tests in certified laboratory
of Ceram Tec and Endolab Company, Germany. The interaction of material developed THR with soft tissue
was proved requirement test in animal experiments on dogs, German shepherd. The surgical method of
implantation of this type of THR was successfully authenticated by feasibility study and manual pull out tests
on cadavers. It was manufactured first series, of 74 piece of developed new THR ZIREMA for implantation
in human medicine. The responsible investigator for medical part of this grant, talks off the categorization of
THR ZIREMA in to the list of medical devices. It was developed method of laser marking and assigned exact
sterilization of THR. Developed implants were dispatched in to the Apothecary’s store of Faculty Hospital of
Bratislava, Ruzinovskd 6. We have developed design, 3D, of set of surgical instruments. We have been
developed and authenticated the first instruments for implantation of the AC 46 and FC 1 2007 STU. In the
same time we have research and developed prototype of plasma furnace with vertical Cu water cooled cup. It
was proved quality of prepared material in plasma furnace. We obtained very good results of notch toughness
of tested samples. We have tested CLD and NCD created layers on implants by pilot study.
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