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V ¢om vidite uplatnenie
vysledkov projektu:

Dobra biokompatibilita diamantovej tenkej vrstvy zabezpeci pripravu funkénych
a neopotrebovatelnych Struktur vyuzitelnych v bioelektronike a tissue engineering.
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Pocas rieSenia projektu sme sa postupne v jednotlivych krokoch zamerali na pripravu kvalitnych diamantovych a DLC
Struktdr a na ich elektronické resp. bio-elektronické vyuZitie. Dosiahol sa rast vodivych homogénnych diamantovych
a DLC vrstiev podla vopred stanovenych poziadaviek. Vrstvy sa analyzovali najma Ramanovou spektroskopiou, SEM,
TEM, XRD a SIMS metédami. Vysledky analyz sa pouZzili na upravu podmienok depozicii, €im sa dosiahol rast vrstiev s
optimalizovanymi vlastnostami. Vzorky mali dobru adhéziu. Vytvorili sme a nasledne merali elektrické kontakty na
narastenych vrstvach. Vysetrili sme vplyv typu a hrubky multivrstvového kontaktu na elektronické vlastnosti Struktary a
zistili, ze zihanim kontaktov pri réznych teplotach sa meni priebeh I-V charakteristiky. Vyskum dopovania DLC vrstiev
dusikom viedol k vyrobe CN, vrstiev, teda vrstiev podobnych vrstvdm DLC s moznostou menit ich elektrické viastnosti
regulaciou mnozstva dusika v atmosfére depozi¢nych plynov. Proces dopacie zlepSuje elektrické vliastnosti vrstvy.
Velmi perspektivhou oblastou elektroniky je tissue engineering, kde diamant ako biokompatibilny material hra dolezitu
dlohu. Doktorandka podas vy$e ro¢nej praxe na FzU AV CR pracovala s nasadzanim osteoblastickych buniek na
Strukturované diamantové vrstvy a pozorovanim vplyvu hydrofébne a hydrofilne aktivovanych diamantovych vrstiev na
tieto bunky. Po prichode spat na fakultu s tymto typom experimentov pokragovala, prisom vdaka spoluprace s UEO
SAV sme sa dostali k novym typom buniek (koZzné HaCaT bune&nd linia). Pozorovali a porovnavali sme spravanie sa
buniek pésobenim réznych spdsobov aktivacie povrchu. Ziskané poznatky vyznamnou mierou prispeju vdaka
spolupraci s biologicky zameranymi pracoviskami k rozvoju bioelektroniky na Slovensku.
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Throughout solving the project we have gradually focused on the preparation of qualitative diamond and diamond-like
carbon (DLC) structures and on their electronic as well as bio-electronic applications. Growth of conductive
homogeneous diamond and DLC layers according to stated requests was achieved. The layers were analyzed by
Raman spectroscopy, SEM, TEM, XRD and SIMS methods. Results of these analyses were used for modification of
deposition conditions which resulted in growth of layers with optimized properties. Samples revealed good adhesion. We
prepared and measured electrical contacts on grown layers. We examined influence of type and depth of multilayered
contact on electronic structures and found out that annealing of contacts at various temperatures changes the slope of |-
V characteristics. Investigation of doping the DLC layers with nitrogen led to production of CN, layers — layers similar to
DLC layers with the possibility of changing the electrical properties by regulation of amount of nitrogen in atmosphere of
deposited gases. Process of doping improves electrical properties of the layer.

A very perspective area of electronics is tissue engineering where diamond as a biocompatible material plays an
important role. The PhD. student during her over a year-long praxis at Institute of Physics of ASCR worked with
attachment of osteoblast cells on structured diamond layers and observed influence of hydrophobic and hydrophilic
activated diamond layers on these cells. After she returned back to faculty she continued working with this procedure
while due to cooperation with Institute of Experimental Oncology of SAV we got to new type of cells, skin HaCaT cell line.
We observed and compared behavior of the cells on variously activated surfaces. Achieved findings will thanks to
cooperation with biologically-oriented workstations significantly contribute to expansion of bioelectronics in Slovakia.
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