Nanocomposites and nanomaterials

Properties nanostructured DLC:Ag/ PMMA composites for
dental applications

Ya. Bobitskil»2, I. Yaremchukl, A. Barylyak3, W.BochnowskiZ, S. Meskinis?,
S. Tamulevicius?

1 Department of Photonics, Lviv Polytechnic National University, S. Bandera Str.
12, Lviv 79013, Ukraine.
E-mail: bobitski@polynet.lviv.ua.

2Faculty of Mathematics and Natural Sciences, University of Rzeszow, Pigonia Str.
1, 35959 Rzeszow, Poland

3Danylo Halitsky Lviv National Medical University, Pekarska Str.69, 79010 Lviv,
Ukraine

Y Institute of Materials Science of Kaunas University of Technology, Barsausko 59,
LT-51423 Kaunas, Lithuania

Ag-incorporated diamond-like carbon films (DLC:Ag) demonstrate have
increasingly gained attention due to of wide applications in optical device
applications [1], biomedical implants due to surface anti-bacterial properties [2].

This work will focus on the preparation and characterization diamond-like
carbon films with embedded Ag nanoparticles deposited on polymer dental
materials. DLC-Ag films were deposited on dental parts made of poly methyl
methacrylate (PMMA) resin by reactive magnetron sputtering. Metallic
nanocomposite films were studied by scanning electron microscope and atomic
force microscope was used to define thickness of DLC:Ag films as well as to study
the surface morphology and size distribution of Ag nanoparticles. Micro- and
nanohardness of the nanocomposite films were measured. Tribological properties
of DLC:Ag were researched. We can conclude that this nanocomposite film is
excellent as a coating material of a polymer artificial tooth in terms of high wear
resistance and biological compatibility.
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