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Titanium (Ti) and its alloys are widely used in orthopedic implants due to their
excellent biocompatibility and mechanical properties. However, titanium-based implant
materials have specific complications associated with poor cell adhesion and susceptibility of
implants to bacterial infections. In this regard, an actual problem in practical medicine is the
application of antibacterial and anti-inflammatory agents to the surface of implanting medical
and biological products. Various physicochemical methods are used for this. The most
promising method from the point of view of ecology, simplicity and cheapness is the
multilayer assembly method, based on the acid-base electrostatic interaction of
polyelectrolytes.

The results of this study are aimed at establishing optimal conditions for obtaining
antibacterial coatings on the surface of titanium with improved biocompatible properties. As
an antibacterial agent, silver particles were used. Chitosan and Na-carboxymethyl cellulose
were used as biocompatible polyelectrolytes for multilayers. Chitosan, which has natural
antibacterial activity, can also serve as a stabilizing ligand for silver ions, since the amino
groups of chitosan can chelate silver ions and nanosized particles through coordination
interaction. Preliminary, optimal conditions for activating the surface of implants with
solutions of sulfuric acid in the presence of hydrogen peroxide (piranha) were established.
The thickness of the multilayers increases linearly with increasing bilayers on the surface of
the plates. The roughness depends on the nature of the polyelectrolytes and the pH of the
medium. The results of scanning microscopy unambiguously showed the presence of silver
particles on the surface of nanofilms, and elemental analysis confirmed these data. The
obtained experimental data allowed to develop the conditions for obtaining of multilayers
with silver particles with good antibacterial properties. Preliminary tests showed good
antibacterial activity of the multilayers in relation to the museum strain E. coli ATCC25922

and the wild P.Aeruginosa strain.
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