Abstract

The thesis entitled Biopolymer based structures for biological tissue reconstruction, structured in four
chapters, aims to present the possibility of obtaining biopolymeric structures that can be used in tissue
reconstruction, especially bone tissue reconstruction.

The following specific objectives were defined and followed in Chapters 2, 3 and 4: 1) Obtaining structures based
on PHA and natural fibers, for medical purposes - films; fibers; blocks or other types of compact and/or porous
structures; 2) Physical or chemical modification of the obtained structures to improve their biocompatibility
properties; 3) Biological characterization of the materials in vitro and in vivo; 4) Study on the influence of metals
on the mineralization of bone tissue.

Chapter | gives an overview of the biomaterials used in tissue engineering based on literature.

Chapter Il presents the various biopolymer-based structures: films; microparticles; fibers; tubes and microporous
structures. It includes the assessment of physical, chemical and mechanical properties of PHA and natural fibers
and a study on porosity using microCT.

Chapter lll discusses the influence of porosity on cell adhesion of polyhydroxyalkanoates films, a study on in-vitro
and in-vivo behavior of PHBYV fibers. The final part includes the results of a study concerning the modification of
fibroin fibers and cellulose fibers with synthetic monomers, with the aim to enhance mineralization.

Chapter IV addresses the influence of aluminum on bone mineralization.

The thesis ends with concluding remarks and perspectives.
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Rezumat

Teza intitulata Structuri biopolimerice pentru reconstructia tesuturilor biologice, structurata in patru capitole
are scopul de a prezenta posibilitatea de obtinere de structuri biopolimerice cu aplicatii in reconstructia
tesuturilor, si in special al {esuturilo osoase.

Au fost formulate obiective specifice, care sunt prezentate in capitolele 2, 3 si 4. 1) Obtinerea din solutie de
diverse structuri din PHA si/sau fibre naturale cu aplicatii medical: filme, fibre, microparticule, blocuri sau alte
tipuri de structuri poroase; 2) Modificarea fizica sau chimica a structurilor obtinute in vederea imbunatatirii
biocompatibilitatii; 3) Caracterizarea biologica in vitro si in vivo a acestor materiale; 4) Studierea influentei
metalelor asupra mineralizarii fesutului osos.

Capitolul | face o trecere in revista, pe baza literaturaturii de specialitate, a biomaterialelor utilizate in ingineria
tisulara.

Capitolul Il prezinta diverse structuri biopolimerice: filme; microparticule; fibre; tuburi si alte structuri
microporoase. Sunt prezentate evaluarile proprietatilor fizice, chimice si mecanice ale structurilor din PHA si fibre
naturale, dar si utilizarea microCT in determinarea porozitatii materialelor.

Capitolul IlI prezinta studii biologice asupra structurilor biopolimerice: influenta porozitatii asupra aderentei
celulare; comportarea in-vitro si in-vivo a fibrelor din PHBV; si Tn final rezultatele modificarii fibrelor de fibroina si
celuloza prin grefare de monomeri sintetici cu scopul de a imbunatati capacitatea de mineralizare a acestora.

Capitolul IV prezinta influnta aluminiului asupra mineralizarii oaselor.

Teza se incheie cu sectiunea de concluzii finale si perspective.
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