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1. Introduction – One type of self-cleaning surfaces is the photocatalytic coating which can chemically 

degrade organic materials when exposed to light [1-3]. During the photocatalytic process the irradiated 

photocatalyst particles produce highly reactive oxygen species and due to these formed reactive radicals 

the photocatalyst particles can degrade many organic compounds. 

The main goal of our present work was to synthetized durable photoreactive coatings with antimicrobial 

effects upon illumination. 

 

2. Experimental - The structure and morphology of the synthesised photocatalyst/polymer coatings were 

examined by SEM- measurements. The photocatalytic activity of the prepared thin films were verified via 

ethanol photodegradation tests by gas chromatography (Shimadzu GC-14B) at S/G interface. The 

antimicrobial property of the photoreactive thin films were also examined and the prepared coatings were 

exposed to bacterial suspension of Escherichia coli (Gram negative), Staphylococcus aureus (Gram 

positive) and Pseudomonas aeruginosa (Gram negative). 

 

3. Results and Discussion - According to our experiments the structure of the thin films becomes more 

and more structured and roughened with the increasing of nanoparticles in the nanocomposite content. 

The photocatalyst particles (like TiO2, Ag-TiO2, Cu-TiO2) were shown photocatalytic properties under 

UV and LED-light irradiation and the use of poly(ethyl acrylate-co-methyl methacrylate [p(EA-co-

MMA)] polymer binder increase the mechanical durability of the photoreactive composites. The results 

showed that surface roughness influenced the wetting properties of the hybrid layers and they have an 

important role on the bacterial adhesion and inactivation.  

 

4. Conclusions - The surface roughness, wettability and bacterial adhesion properties can be varied by 

adjusting the loading of photocatalyst particles into the polymer matrix. The presence of different metal-

oxides increases the bacterial adhesion. The adhered bacteria can inactivated by the UV and LED-light 

illumination due to photoreactivity of the nanocomposite thin films containing 60 wt.% of  photocatalyst 

particles. 
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