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Eradication of Staphylococcus aureus and Pseudomonas aeruginosa biofilms
by means of O3 or NOx-enriched atmospheres
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Abstract

Surface dielectric barrier discharge (SDBD) can activate air promoting an ozone- or NOx-enriched
atmosphere as a function of the surface power density [1]. It is know that these reactive oxygen and
nitrogen species (RONS) enriched atmospheres can be used for the eradication of biofilm [2], but few
works focus on the correlation between the concentrations of RONS and the antibiofilm efficacy of the
cold atmospheric plasma (CAP) treatment. In this work, an integrated approach to investigate the
efficacy of a CAP assisted eradication of biofilm has been used, coupling the chemical analysis of the
gas phase to the antimicrobial activity, both in term of microbial load reduction and morphological
analysis of the biofilm. The kinetics of the concentration of Oz and NO2™ produced by a SDBD were
obtained by means of time resolved UV/VIS optical absorption spectroscopy. Staphylocossus aureus
(Gram+) and Pseudomonas aeruginosa biofilms were exposed to Oz- or NOx- enriched atmospheres
(Fig.1). All plasma treatments showed a high anti-bacterial effect (LogR> 3,5) on both S.aureus and P.
aeruginosa biofilms, induce cell and biofilm damages. In the case of S. aureus, the efficacy depended
on operating mode: NOx regime showed a higher Log R than Osregime. Focusing on P. aeruginosa, a
complete eradication of the biofilm can be achieved using both the Os-and NOx-enriched regime.
Finally, chlorhexidine, a chemical commonly used for the eradication of biofilms, has been used as
positive control, resulting to be less efficient in the biofilm eradication compared to the plasma
treatments.
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Fig.1 Schematic of the plasma source during the treatment of biofilm
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