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7.

Bioaktivni nanovrstvy pro pokryti implantatt
Bioactive nanolayers for coating implants

Cilem dizertaéni prdce je vyvoj bioaktivnich nanovrstev pro
pokryti implantatd za pomoci metody pulsni laserové depozice.
Vyvoj zahrnuje i ndvrh nano a mikro struktur na povrchu povlak
bioaktivnich materiald. Studium fyzikdlnich, mechanickych,
chemickych a biologickych vlastnosti vrstev, s cilem optimalizace
pro vyuZziti v implantologii.
Pulsni laserové depozice a odvozené hybridni metody umoziuji
pFipravit Sirokou Skdlu tenkych vrstev a patfi k nejuniverzalngjsim
metodam. Mezi hybridni techniky patfi napf.: dudlni laserova
depozice, magnetronové naprasovani, radiofrekvencni vyboj. V
jediném depozi¢nim procesu lze pFipravit tenké vrstvy s tloustkou
od jednotek nanometrd az po mikrometry, véetné multivrstvych
struktur, gradientnich struktur, i s nano a mikro strukturovanym
povrchem. Volbou vhodnych depozi¢nich podminek: energie
laseru, teplota, slozeni a tlak plynu, geometrickd konfigurace, atd.
Ize docilit ristu amorfnich, polykrystalickych, monokrystalickych,
nanokrystalickych vrstev. Mezi vlastnosti tenkych vrstev, které se
studuji, patfi: morfologie, sloZeni, chemické vazby, transmitance,
tvrdost, adheze, smacivost, povrchova energie a biologické
vlastnosti.

Vyzkum je komplexni a mezioborovy zahrnujici materialova,
fyzikdlni, chemicka, biologickd, a technickda témata. Pozornost
bude ptedevsim zamérena na dopované bez-vodikové diamantu-
podobné vrstvy s povrchovou nano a mikro strukturou,
pfipravené dualni laserovou depozici za pomoci vykonnych
pulsnich UV laser( ve vakuovych interakénich komorach. Vyzkum
bude zahrnovat testy interakce s biologickou tkani.

The aim of the dissertation is the development of bioactive
nanolayers for coating implants using the pulsed laser deposition
method. The development also includes the design of nano and
micro structures on the surface of coatings of bioactive materials.
Study of physical, mechanical, chemical and biological properties
of layers, with the aim of optimization for use in implantology.
Pulsed laser deposition and hybrid methods make it possible to
prepare a wide range of thin films and are among the most
universal methods. Hybrid techniques include, for example: dual
laser deposition, magnetron sputtering, radio frequency discharge.
In a single deposition process, thin films can be prepared with
thicknesses from nanometer to micrometers, including multilayer
structures, gradient structures, as well as with nano and
microstructured surfaces. By selecting suitable deposition
conditions: laser energy, temperature, gas composition and
pressure, geometric configuration, etc., the growth of amorphous,
polycrystalline, monocrystalline, nanocrystalline layers can be
achieved. The properties of thin films that are studied include:
morphology, composition, chemical bonds, transmittance,
hardness, adhesion, tribology, wettability, surface energy and
biological properties.
The research is complex and interdisciplinary covering material,
physical, chemical, biological, and technical topics. Attention will
be focused mainly on doped hydrogen-free diamond-like layers
with surface nano and micro structure, prepared by dual laser
deposition using powerful pulsed UV lasers in vacuum interaction
chambers. The research will include tests for interaction with
biological tissue.
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