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N2/H2 plasma modification of polystyrene inhibits Staphylococcus epidermidis
pathogenic biofilm formation
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Medical polymers play an important role in the treatment of many diseases, but they

can become a channel for bacterial adhesion, colonization, and infection. In fact,

sixty-four percent of hospital-acquired infections worldwide are attributed to bacteria

forming biofilms on medical devices. This calls for the development of new biomaterials

with anti-infective surfaces, especially polymers that can be used in tissue engineering

and catheters. In the present work, we investigated the structural and physicochemical

modifications of polystyrene surfaces submitted to plasma surface modification (PSM),

as well as the antiadhesion performance against Staphylococcus epidermidis, the most

important bacteria related to nosocomial infections. The plasma treatments were

performed in a mixture of N

2

/H

2

, using a RF power source at a constant power density

of 0.5 W/cm

2

, for up to 120 min. Physicochemical characterization was accomplished

with X-ray photoelectron spectroscopy, atomic force microscopy and water contact

angle measurements (WCA), while the bacterial antiadhesion performance was

determined by the plate-counting technique. We observed a 20% reduction in bacterial

adhesion after plasma treatment for 30 min. This reduction was accompanied by

incorporation of 4 at. % N to the PS surface. However, after treatment for 60 and 120

min, 93% and 97% of adhesion reduction were observed, respectively, as well as a N

concentration saturating near 7 at. %. Reduction in the WCA and in surface roughness

were also observed. Correlations between the surface physicochemical modifications

after PSM and the bacteria biofilm antiadhesion performance will be presented.
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