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Abstract 

 

Non-thermal plasma activated water (PAW) is described as a potent antimicrobial agent, but although it has numerous 

bio-medical applications, there is a lack of toxicity studies in living organisms. Thus, as a main objective, we aimed to 

evaluate the in vivo methemoglobin sizing potential of non-thermal plasma activated water (PAW) in CD-1 mice. The 

device used in our experiment is based on the GlidArc principle, with the advantage of adjusting the values of the 

current in the circuit on account of a special power supply, which works with magnetic scattering fluxes. A daily 

volume of 300 ml of PAW was prepared daily with this reactor with the following physico-chemical parameters: 

conductivity 446 ± 25 μS / cm, pH 2.78 ± 0.12, ORP + 1.06 V, NO2-192 ± 10 mg / L, NO3-1550 ± 95 mg / L, H2O2 

2.6 ± 0.12 mg / L, O3 1.08 ± 0.07 mg / L, peroxynitrite - ONOO-. After analysis and interpretation of the data, it was 

found that methemoglobinemia did not differ significantly in the groups treated with PAW (p <0.05) compared to the 

control group (p = 0.8076). Thus, long-term consumption of PAW has no detrimental effects on the health status of CD-

1 mice. 
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INTRODUCTION   

 

In physics, the term "plasma" refers to the 

fourth state of aggregation of matter that exists in 

nature in a wide variety of forms and can be 

artificially created in different ways, known in 

technology as thermal plasma and non - thermal 

type (the gas used remains at a low temperature). 

Due to the diversity of fields of 

application (industrial, bio-medical) the 

generation of a certain type of plasma and the 

specific requirements of each application 

(temperature, potential, chemical composition, 

flow, etc.) depend on the selection of the source. 

Most plasma sources cannot operate in a 

wide range of parameters, so the operating 

conditions must be adapted to each application. 

Technologically, the most commonly used method 

of generating plasma at low temperatures is to 

apply an electric field to a neutral gas (Conrads 

H., Schimidt M., 2000). 

An increasing number of original articles 

discuss numerous applications of non-thermal 

plasma in biology and medicine. For example, this 

type of plasma has been used with very good 

results in decontamination and sterilization of 

medical devices (Weinstein R.A., 2011), in the 

treatment of periodontal disease (Sun S.Y. et al, 

2016), dermatology (Bogle M.A. et al., 2007), 

microbiology and many other fields (Laheij 

A.M.G.A. et al., 2012; Fridman G. et al., 2007). 

In dentistry, treatment with cold plasma 

as a source of reactive species was superior to that 

with chlorhexidine in the removal of periodontal 

biofilm (Nayansi Jha, et al., 2017; Sun S.Y. et al., 

2016). 

Particular attention was paid to the use of 

non-thermal plasma in contact with liquids (PAL-

Plasma activated liquid, including PAW-Plasma 

activated Water) (Brisset J.L., et al., 2008). 

Water treatment with non-thermal plasma 

induces structural changes (water becomes mono-

molecular by breaking hydrogen bonds) and 

generates numerous reactive species of oxygen 

and nitrogen, the most important being hydrogen 

peroxide and peroxynitrite, both showing a strong 

antimicrobial effect, with technological 

implications in the medical field, especially 

decontamination and sanitation. 

In our study we aimed to evaluate the in 

vivo methemoglobin sizing potential of non-

thermal plasma activated water (PAW) in CD-1 

mice, watered 4 hours daily for 90 days. 
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