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Silver activation effect on the antimicrobial activity on multifunctional coatings
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With the increase of life expectancy, knee and hip joint prosthesis are being widely

used worldwide, with concerns about the quality of life of patients and costs involved

in the treatment of patients requiring placement of orthopedic prostheses.

Staphylococcus epidermidis have emerged as one of the major nosocomial

pathogens associated with microbial infections, one of the major causes of the failure

of medical devices, that can happen at the time of the chirurgical procedure or

subsequently.

In order to minimize this drawback, the introduction of multifunctional coatings in the

biomaterial could be a step to improve their physical, mechanical, tribological and

biological properties and consequently avoid the revision surgeries by microbial

infection.

The main goal of this work was to produce multifunctional Ag-MeCN (with Me- Ti or

Zr) for antimicrobial coatings for hip prostheses. Metallic silver (content up to 11 at. %)

in MeCN matrix, was deposited onto stainless steel 316L, by DC reactive magnetron.

Silver have a historic performance in medicine due his potent antimicrobial activity

and antibacterial effect, with a broad-spectrum of activity in different types of

microorganisms which depends of the Ag+ ion released from metallic silver. Indeed,

silver antimicrobial activity of these coatings was enhanced by an activation

procedure, by immersion of the samples in a 5% (w/v) NaClO solution for 5 minutes.

After several washes, samples were tested using the halo method, using

Staphylococcus epidermidis IE 186 strain. Previously to activation the results showed

no antimicrobial activity, but samples with 11 at.% Ag showed antimicrobial activity,

after activation. As a result, electrochemical tests have been carried out in order to

understand the silver inactivity before activation and to propose a model for the silver

activation mechanism.
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