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Our research group is dedicated to advancing the fields of advanced materials science, surface 

engineering, and nanotechnology through a diverse portfolio of scientific projects. A core focus of 

our activity involves the development and microstructural characterization of hard nanocomposite 

coatings, such as TiAlSiN/Si3N4 and nc-(TiAlN)/a-Si3N4 thin layers, engineered via reactive 

PVD-UM deposition technologies and analyzed through advanced transmission electron 

microscopy (TEM and XTEM) to achieve superior anti-wear properties. In addition to hard 

coatings, we investigate the structural formation and photocatalytic potential of titanium oxynitride 

thin-film structures, as well as the production of polymer nanofibers at the nanoscale. Our expertise 

also extends into biomedical applications and medical device engineering; we conduct structural 

investigations of nano dimensional gold particles in colloidal solutions for molecular biology and 

medicine, analyze technological parameters for precision laser cutting of medical stents, and 

explore advanced laser surface treatments for titanium alloy implants to enhance their performance 

and biocompatibility. 
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