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Radio-Frequency Plasma Jet for antibacterial surfaces
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Atmospheric Pressure Plasma Jets (APPJs) have recently attracted particular

attention in the cleaning, grafting and modification of metallic and polymeric surfaces.

The basic advantages relative to the low pressure plasma systems is the simplicity of

the setup and the portability of the sources. In the present work we investigate the

effectiveness of APPJ to modify Polyethylene terephthalate (PET) surfaces into

antibacterial surfaces. The Jet operates at 13.56 MHz and for this study Ar and Ar/O

2

mixtures were used for the PET surface treatment. The AAPJ was well characterized

by electrical point of view by means of voltage and current waveform. In addition,

Spatiotemporal Resolved Emission Spectroscopy measurements were performed in

order to investigate the effect of parameters on the jet structure and length. The

temperature of the PET substrates was monitored and controlled in order to avoid

heating from the plasma and thermal deterioration of the surface. The effect of plasma

treatment on surface properties was studied by measuring the variation of the

wettability of the samples (Static and Dynamic contact) as well as the surface

roughness using Atomic Force Microscopy (AFM). Furthermore, the chemical

modification of the PET surfaces was examined by using Infrared Spectroscopy (IR).

Modified substrates were placed in well tissue-culture plates containing the bacterial

suspension and initial adhesion was allowed to occur for 180 minutes at 37

o

 C.

Quantification of bacterial adhesion on the film was conducted by the Colony Forming

Units counting (CFU) method and by SEM. The bacterial strains used in this study

were reference and clinical type culture Staphylococcus epidermidis that are slime

producing. A significant drop of adherent bacteria was observed for the plasma

treated samples relative to the untreated one. The effectiveness of APPJ treatment is

also discussed against the effectivenes of low pressure Ar/O2 plasma treatment

presented in a previous work.
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