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Surface modified stainless steel with antimicrobial activity by silver ion
implantation
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Microbial proliferation in steel components may cause corrosion, odour, staining, and in

certain applications serious health problems, i.e. infections. The aim of the present

work was the development of a stainless steel with antimicrobial activity by surface

modification with silver ion implantation.

The ion implantation technique was used to modify with silver the surface of stainless

steel 316L with Bright Annealed (BA) surface finish. Testing of the antibacterial activity

was carried out under the JIS Z 2801 standard, which considers a surface antibacterial

when the value of the antimicrobial activity, R, is not less than 2.

To evaluate the durability of the surface modification a cleaning procedure commonly

used in food processing environments was simulated by means of a reciprocating test.

A liquid non-abrasive commercial detergent (CIF

®

) and soft sponge were used to

continuously simulate the cleaning operation. The specimens were subjected to 1000

cycles with 1Hz frequency and 1kg load. Surface modified samples were also exposed

to a food processing environment simulator according to the EN-1186-1 standard.

Simulator media B, 3% acetic acid aqueous solution recommended by the standard to

simulate the contact with fatty foods such as yoghourt, cream and cheese, was

selected for exposure tests. Exposure tests with simulator B were carried out during 10

days at room temperature.

The XPS depth profiles showed maximum silver content at the outer surface (5%),

decreasing gradually over a depth of approximately 40-50 nm. The antimicrobial activity

of the surface was found to be R=2.5. After the cleaning cycles, no significant changes

were observed excepting some slight rubbing lines. The antimicrobial activity was also

very slightly changed, resulting in a value of R=2.4, and hence remaining antimicrobial

after the cleaning procedure. The loss of the antimicrobial activity was more accused

during exposure to acetic acid environment, decreasing down to R=1.7.
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