Obtaining of Nanocomposites used as Biomaterials

Abstract

(roméana)

Tn prezent, stiinta materialelor prezinti provociri din punct de vedere al performantei
materialelor, al reciclarii si al biodegradabilitatii. In ceea ce priveste aceste aspecte, dezvoltarea
nanocompozitelor polimerice pe baza de silicat stratificat poate oferi posibile solutii. Acest studiu
investigheaza modul de obtinere a nanocompozitelor polimerice pe baza de silicat stratificat si relatia
structurda - proprietati. Diferite metode de modificare au fost testate pentru a observa efectul
tratamentului asupra intercalarii si a interactiunilor silicat-modificator. Modificarea silicatului a fost
studiata la diferite raporturi silicat statificat / modificator, iar proprietatile au fost investigate pe
nanocompozite cu diferite concentratii de silicat stratificat modificat.

Un alt obiectiv al acestui studiu a constat Tn obtinerea de bio-nanomateriale pe baza de silicat
stratificat pornind de la compusi naturali si ludnd Tn considerare proprietatile lor de biocompatibilitate.
Aceste materiale noi pot fi utilizate ca sisteme de eliberare controlat, dar si ca biomateriale datorita
proprietatilor lor ridicate de biocompatibilitate, Tn plus ele au avantajul de a fi biodegradabile. De
asemenea a fost investigat si procesul de intercalare a compusilor naturali intre straturile silicatului.
Prin dispersia uniforma a nanohibridelor binare intr-o matrice de colagen, s-au obtinut nanocompozite
cu structura lamelar intercalata. Modificarea silicatului stratificat cu substante active a prezentat 0 mai
buna compatibilitate si un efect biostimulator asupra cresterii si dezvoltarii de celule fibroblaste
dermice umane.

Abstract
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Nowadays, some of the material challenges arise from a performance point of view as well as
from recycling and biodegradability. Concerning these aspects, the development of polymer layered
silicate nanocomposites can provide possible solutions. This study investigates how to obtain polymer
layered silicate nanocomposites and their structure-properties relationship. Different modification
methods were tested to observe the intercalation treatment effect on the silicate-modifier interactions.
The silicate modification was studied at different silicate/modifier ratios and properties were
investigated for obtained nanocomposites with different amounts of modified layered silicate loadings.

In the second part of this study, layered silicate bio-nanomaterials were obtained starting from
natural compounds and taking into consideration their biocompatibility properties. These new materials
may be used for drug delivery systems and as biomaterials due to their high biocompatible properties,
and because they have the advantage of being biodegradable. The intercalation process of natural
compounds within silicate platelets was investigated. By uniform dispersing of binary nanohybrids in a
collagen matrix, nanocomposites with intercalated lamellar structure were obtained. The modification
of layered silicate with the active substance proved to have a good compatibility and biostimulating
effect on the growth and development of human dermal fibroblast cells.



