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Abstract

The inactivation effect and mechanism of high atmospheric pressure pulsed plasma jet (APP]) on
drug-resistant Acinetobacter baumannii (A. baumannii) Biofilm were studied in this paper. It is
found that the pulsed plasma has a remarkable ability to inactivate bacteria in biofilm. The CFU
counting method of colony forming units showed that almost all the bacteria (99.9%) in the bio-
film lost their culturability after 30 minutes of treatment. At the same time, about 80% of the
bacteria had lost their metabolism, and some of the bacteria had entered a viable but uncul-
tured state of VBNC. H,-DCFDA fluorescence staining showed that the concentration of active oxy-
gen-containing group (ROS) in biofilm was increased after plasma treatment. Plasma active spe-
cies may induce internal stress reaction of bacteria, lead to a large number of intracellular ROS
production, and ultimately oxidize the bacterial structure, which may be an important reason for
the inactivation of bacteria in biofilm caused by plasma.
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Figure 1. Helium plasma installation
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Figure 2. Emission spectra of helium plasma discharge power
at3.8 W
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Figure 3. Survival curve of Acinetobacter baumannii in bio-
film after plasma treatment. *represents an average of nine
values + sd (standard deviation)
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Figure 4. The metabolism of Acinetobacter baumannii in
plasma treated biofilms was determined by fluorescence in-
tensity (Ex/Em: 560/590 nm). *represents an average of nine
values + sd (standard deviation)
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Figure 5. Changes of intracellular reactive oxygen species
concentration after plasma treatment. *represents an average of
nine values + sd (standard deviation)
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