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ﬂ6stract

Prezenta tezd de doctorat 1si propune sd aduca unele contributii in domeniul biomaterialelor
metalice utilizate la executia componentelor femurale ale endoprotezelor totale de sold. Studiile si
cercercetarile experimentale au fost concentrate pe elaborarea unor materiale metalice
experimentale utilizabile ca biomateriale si pe executia efectivd a doud componente femurale ale
endoprotezelor de sold din aceste biomateriale metalice.

Tehnologia de proiectare a componentelor femurale a fost abordatd sub mai multe aspecte:
analiza literaturii de specialitate, analiza datelor statistice existente, analiza metodelor de proiectare
utilizabile. Un element important a fost utilizarea datelor bibliografice referitoare la analiza
explantelor protetice ca metoda de predictie in evaluarea viabilitatii unui anumit design de
endoproteza de sold, care a fost corelate cu experimentarile proprii ale autorului. Au fost proiectate
doud componente femurale, pentru fiecare dintre acestea fiind mentionat biomaterialul metalic
utilizat, tehnologia de obtinere a acestuia si fluxul tehnologic de executie efectiva a componentelor
femurale: o componentd femurala (Aerohip) cimentata, proiectata plecand de la un model cu un
design de tip Taperloc-Biomet, executabila din aliaj Co-Cr tip F75, obtinuta prin turnare de precizie
a aliajului in forme de turnare ceramice si prelucrarea ulterioara a semifabricatelor turnate; o
componentd femurald (Rohip) necimentata, in mai multe variante tipodimensionale, proiectata
computerizat plecand de la o idee originald, executabild din otel inoxidabil austenitic tip 316L,
obtinutd in urma prelucrarii mecanice, prin tehnici CAD-CAM, a unui semifabricat sub forma de
bara, obtinut prin turnare si deformare plastica.

Au fost prezentate aspectele tehnologice privind executia componentelor femurale
experimentale, structurate modular, pentru ambele componente fiind stabilit un flux tehnologic de
executie original ce include atat tehnologia de obtinere a biomaterialului metalic cat si tehnologia de
prelucrare mecanica ulterioard a semifabricatelor pentru obtinerea componentelor femurale
experimentale.

In continuare au fost descrise cercetirile experimentale proprii legate de testarea
materialelor metalice obtinute experimental in vederea utilizdrii lor ca materiale de implant.
Programul experimental de testare a avut o componentd ce a urmdrit incadrarea materialelor
metalice experimentale in cerintele standard privind compozitia chimicd, caracteristicile
microstructurale (fiind efectuate determindri de microscopie optica, microscopie electronica de
baleiaj SEM cuplata cu analize EDS; difractie cu radiatii X) si proprietatile de exploatare (rezistenta
la coroziune, comportarea la solicitirile mecanice de tractiune si compresiune, comportarea la
uzare), si o altd componentd ce a urmarit verificarea cerintelor standard de biocompatibilitate in
vederea utilizarii acestora ca materiale de implant, fiind efectuate teste de citotoxicitate si teste de
implantare. A fost efectuatd si testarea biofunctionalitdtii componentei femurale ROHIP,
urmdrindu-se evaluarea miscarii unghiulare relative, testarea rezistentei la oboseald si testarea
clinica.

Corespunzator rezultatelor experimentale, se poate concluziona cd materialele metalice
elaborate experimental (un otel inoxidabil austenitic tip 316L si un aliaj Co-Cr tip F75) pot fi
utilizate ca biomateriale metalice pentru executia componentelor protetice si cd este posibila
utilizarea clinica a componentei femurale ROHIP pentru endoproteza totala de sold, realizata dupa o
conceptie originala.
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ﬂ6stract

This thesis is focused on the metallic biomaterials for hip prosthesis and the main objective
was to obtain two femoral component of hip prosthesis made by different metallic biomaterials.

In order to project a new design for femoral component was made a complex analysis of the
scientific literature, statistical dates, biomechanical aspects and informatics’ technology used in
design. One important aspect was the study of retrieval analysis dates, used as prediction method
for the viability of some design for femoral components, correlated with the experimental
researches of the author.

Two femoral components for hip prosthesis was designed, for any of this was mention the
metallic biomaterials, with metallurgical data about processing, and the mechanical technology for
processing the half-finished in order to obtain the femoral components. First femoral component is
cemented type, with design like a Taperloc-Biomet model, and was obtain by precision casting in
ceramic forms of a Co-Cr alloy type F75 and mechanical processing by classical technology. The
second femoral component is uncemented type, with an original design, and was obtaining by
CAD-CAM processing technology of a forged half-finished from stainless steel type 316L. It was
described the technological aspects, using a modular structure. For any femoral components was
establish a technological plan, when the metallurgical and mechanical technology used in order to
obtain the experimental femoral components was mention.

The detailed aspects about the researches for experimental metallic materials testing in order
to used this as implant materials was presented. The experimental program was structured in two
parts. One of this was focused on the materials aspects: chemical composition and microstructure
analysis (using optical microscopy, scanning electron microscopy and X-ray diffraction), corrosion
resistance, mechanical testing and wear resistance. The second part was focused on the
biocompatibility aspects and was made the citotoxicity and implantation tests. Also, the
biofunctionality of the original femoral components was tested by the evaluation of the relative
angle movement, the endurance resistance and the clinical test. The results confirm the successful of
this new design for femoral components.

According the experimental results we can say that both experimental metallic materials
(stainless steel type 316L and Co-Cr alloy type F75) present characteristics which are specific for
biomaterials and may be used for hip prosthesis. Also, the original femoral components for hip
prosthesis named ROHIP will be possible to be used in clinical practice.



