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Antibacterial composite coatings with controllable drug release for biomedical
applications
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Antibacterial films deposited by means of atmospheric pressure plasmas is a topic of

high industrial demands especially for a medical sector and healthcare. However, the

engineering of high quality films with control of the incorporated drug release and low

toxicity is still a challenging problem. In this contribution two approaches of an

atmospheric pressure plasma deposition of antibacterial coatings loaded with Ag, Cu

and ZnO are presented and analysed. Atmospheric pressure RF and DC plasma

sources operating either in N

2

 or Ar are used for engineering of antibacterial

nano-composites. In first approach nanoparticles of Ag, Cu and ZnO are incorporated

in between two layers of organosilicon film in “sandwich-like structure” whereas in

second approach SiO

2

 porous nanoparticles loaded with Ag or Cu ions are

incorporated in the coating structure. Obtained coatings are analysed in terms of

surface chemistry by XPS, AFM, and SEM as well as in terms of biomedical

behaviour by study of the antibacterial properties and toxicity of the coatings. It is

shown that both antibacterial and toxicity characteristics of the coatings strongly

depend on nanoparticles load and have a minimum threshold value of 0.5 mg/ml of

NPs in suspension required to achieve considerable bacterial reduction. This effect is

explained by kinetics of the ions release measured by ICP-MS method. It is shown

that release kinetics is a key parameter for low toxicity of the coatings. The former can

be precisely controlled by the use of our new approach based on SiO

2

 particles

loaded with Ag or Cu ions. The results of this study indicate that plasma deposition at

atmospheric pressure can be a versatile tool in the engineering on novel biomaterials

with high antibacterial efficiency and low toxicity.
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