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Direct and indirect effectiveness of cold atmospheric pressure plasma on
wound healing in an animal model
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(NSTRI), Tehran, Iran.
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Plasma Technology Development Company, Tehran, Iran.

Abstract:
In this study, two methods of atmospheric pressure cold plasma (direct) and plasma-activated

water (indirect) were used to treat animal model wounds. To identify the species formed in the
atmospheric pressure cold plasma, optical emission spectroscopy was performed. Plasma
activated water was prepared in two different time periods of 2 and 4 minutes while applying
plasma jet on the surface of 2 ml of distilled water and the concentration of nitrite, hydrogen
peroxide and pH value were measured. The results show an increase in the concentration of nitrite
and hydrogen peroxide and a decrease in pH as the treatment time rises. Changes in the
appearance and size of the wounds in all groups were recorded and compared. An increase in
wound healing speed was observed for direct and indirect treatment groups compared to the
control group. In addition, in the direct method, the average microbial load of wounds has
decreased by 38 times and in the indirect method by more than 9 times compared to the control
group.

Keywords: Plasma, Cold plasma, Plasma activated water, Plasma jet, Wound healing.
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! Dielectric-Free Electrode (DFE) Jet

2 Dielectric Barrier Discharge (DBD) Jet
3 DBD-like jet

4 Single Electrode (SE) Jet

3 In vitro

¢ 1n vivo
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