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Cold atmospheric plasmas (CAP) generated in the ambient air have found applications in diverse
fields such as agriculture, biomedicine, and food processing [1]. Plasma-activated water (PAW) is
produced by treating water using plasma-generation devices and it contains various reactive oxygen
and nitrogen species (RONS), such as hydrogen peroxide, ozone, superoxide radicals and nitrite ions,
among others [1]. Ultraviolet radiation (UVA 315-400 nm, UVB 280-315 nm, UVC 120-280 nm) is
also a versatile tool with a wide range of practical applications [2]. Combining PAW and UV radiation
as an antibacterial strategy offers a synergistic and effective approach for disinfection and sterilization
purposes with potential benefits in terms of efficacy, versatility, and environmental sustainability.
This study investigated the antimicrobial properties of plasma against planktonic E. coli CCM 3954.
The UVA radiation as a supporting system in generating RONS and its subsequent effects on
planktonic bacteria was characterized [3]. The concentration of gaseous plasma species, namely H20z,
O3 and (H)NOx (HNO2, NO2, and NO), was determined. Further, their dissolution in water as
H>02(aq), O3(aq), NO2 (aq), and NO3 (aq) was also investigated. Different modalities of plasma-
UVA antimicrobial treatment were tested in our study including direct plasma treatment, UVA
exposure, and a combination of plasma and UVA. In addition, plasma water treatment followed by
UVA exposure and vice versa was also investigated. The efficacy of the PAW and UVA radiation
coupled system was assessed by determining the number of viable bacteria present in the microbial
suspension after plasma treatment through agar plating as compared to the untreated control samples.
The results of our investigation show that the PAW-UVA radiation coupled system is a feasible
antimicrobial strategy that can be used in microbial decontamination of water and surfaces.
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