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Rezumat

Aceasta teza de doctorat cuprinde atat un studiu teoretic, cat si o serie de studii si
cercetdri experimentale efectuate cu scopul de a descoperi o solutie tehnologica care sd duca
la realizarea unei proteze craniene care sa respecte caracteristicile anatomice ale pacientului,
sa fie confectionata dintr-un material biocompatibil, sd favorizeze procesul de osteointegrare,
sd fie ieftina si sa nu produca reactii de respingere.

Problemele de cercetare aferente tezei sunt reprezentate de limitarile, de
dezavantajele tuturor biomaterialelor, protezelor craniene, utilizate pand in prezent in
cranioplastie. Obiectivul principal al tezei a fost definit pe baza cerintelor impuse unui
implant personalizat, ideal: acoperirea perfecta a defectului osos fara utilizarea mijloacelor
clasice de fixare, favorizarea procesului de osteointegrare si lipsa complicatiilor
postoperatorii.

Nanoparticulele de seleniu obtinute printr-o metoda eco-friendly, au fost propuse
ca material de acoperire al plasei craniene confectionate din titan. Caracterizarea suprafetei
nanostructurate a plasei de titan acoperita cu nanoparticolele de seleniu, a demonstrat faptul
ca nanoparticulele de seleniu pot realiza procesul de osteointegrare.

Folosirea metodelor moderne de proiectare asistatd de calculator a permis
realizarea unor proteze craniene cu caracteristici superioare tuturor implanturilor existente in
prezent.

Cuvinte-cheie: osteointegrare, implant personalizat, nanoparticule de seleniu,

cranioplastie, plasa de titan.

Abstract

This PhD thesis includes both a theoretical study and a series of studies and
experimental researches aimed at discovering a technological solution that results in a
cranial prosthesis which should meet the anatomical characteristics of the patient, be made of
a biocompatible material, favor osteointegration, be inexpensive and not produce rejection
reactions.

The research problems related to the thesis are represented by the limitations as well

as the disadvantages of all the biomaterials and the cranial prostheses, used up to now in



cranioplasty. The main objective of the thesis was defined based on the requirements imposed
on a personalized ideal implant: the perfect cover of bone defect without using the
classicalfastening means, favoring of the osteointegration process and lack of postoperative
complications.

The selenium nanoparticles obtained by an eco-friendly method were proposed as a
coating material for the skull mesh made of titanium. The characterization of the
nanostructured surface of the titanium mesh coated with selenium nanoparticles
demonstrated that the selenium nanoparticles can perform the osteointegration process.

The use of modern computer assisted design methods enabled the development of
cranial prostheses with characteristics which are superior to all the current existing implants.
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