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REZUMAT

la teza de master cu tema ,,Studiul interactiunii celulelor vii cu nanoparticule in baza compusilor

semiconductori”

Lucrarea contine introducerea in domeniul nanotehnologiilor si necesitatea acestora in
domeniul biomedical, urmata de 3 capitole, concluzii, bibliografia din 65 titluri, 70 pagini text de
baza, inclusiv 41 figuri si 4 tabele.

Cuvinte cheie: nanotehnologii, nanomedicina, nanoparticule, biocompatibilitate, citotoxicitate,
nitrura de galiu, oxid de zinc, celule endoteliale, proliferare celulara.

Domeniul de cercetare este interdisciplinar si consta in dezvoltarea metodelor noi, cost-
efective, de nanostructurare si microstructurare a nitrurii de galiu pentru obtinerea nanostructurilor
spatiale si caracterizarea interactiunii acestora cu celulele vii. Cercetarea interactiunii nano-bio, cu
scopul de stimulare a activitatii sau inhibitiei celulelor vii.

Scopul lucrarii consta in obtinerea nanostructurilor de GaN avind la baza ZnO nanostructurat
obtinut prin metoda hidrotermala. Nanostructurarea nitrurii de galiu pentru aplicatiile biomedicale,
are la baza studiul interactiunii nanostructurilor de GaN asupra procesului de crestere a celulelor vii.

Noutatea si originalitatea stiintifici a acestui proiect constd in utilizarea in procesul de
cultivare a celelor vii a materialelor nanostructurate cu proprietafi piezoelectrice si demonstrarea
microstructurare a nitrurii de galiu in baza oxidului de zinc si optimizarea tehnologiilor existente;
dezvoltarea unei metode simple si ieftine de stimulare a culturilor celulare, utilizarea acestor metode
in aplicatii biomedicale prin intermediul actiunii din exterior cu unde acustice de frecventa inalta;

Semnificatia teoretica a tezei o constituie elaborarea metodelor de obtinere a nanotuburilor de
GaN in baza oxidului de zinc nanostructurat prin metoda hidrotermala.

Valoarea aplicativa a lucririi consta atit in metoda de sintetizare a nanotuburilor de GaN cit
in procesul de cultivare a celulelor vii si utilizarea acestora in aplicatii biomedicale cum ar fi
medicina regenerativa, cosmetologie, biosenzori implantabili precum §i pentru dezvoltarea unor

metode si dispozitive de transport si eliberare controlatd a medicamentelor.



ABSTRACT

to master thesis ,, Study of the interaction of living cells with semiconductor compounds
nanoparticles”

The thesis is composed from introduction in nanotechnology and their need for biomedical
applications, followed by 3 chapters, conclusions, 65 bibliographic titles, 70 text pages which
include 41 pictures and 4 tables.

Key words: nanotechnology, nanomedicine, nanoparticles, ultrasounds, gallium nitride, zinc
oxide, biocompatibility, toxicity, endothelial cells.

Research field is interdisciplinary and consists in developing a new, cost-effective,
nanostructuring and microstructuring to obtain gallium nitride nanotubes and its characterization.
Research of nano-bio interactions with the goal to stimulate living cells activity, proliferation,
differentiation.

The work goal is to obtain ultra-thin GaN nanotubes based on ZnO by hydrothermal
method, the gallium nitride nanostructuration for biomedical applications, the study of the
interaction of GaN nanostructures in living cells growth process.

Novelty and scientific originality of this project is to use nanostructured materials with
piezoelectric properties and demonstrating their biocompatibility with living cells; the development
of a new, cost-effective, nanostructuring and microstructuring of the gallium nitride based on zinc
oxide and optimize existing technologies; the development of a simple and inexpensive method of
stimulating cell cultures, the use of these methods in biomedical applications through external
action of high frequency acoustic waves;

Theoretical signification of the thesis is the development of methods for producing GaN
nanotubes based on nanostructured zinc oxide by hydrothermal method.

Applicative value of the thesis consists the method of synthesizing nanotubes GaN, testing
the biocompatibility of zinc oxide and gallium nitride nanostructures for cultivation of living cells
and their use in biomedical applications such as regenerative medicine, cosmetology, biosensors

and to develop methods and devices for controlled transportation in drug release.
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