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Atmospheric microplasma has been intensively 

studied for various application fields, since this 

technology has features shown here: (1) Generated 

around only 1 kV under atmospheric pressure, (2) 

Discharge gap of only 10 to 100 m, (3) Dielectric 

barrier discharge [1]. Low discharge voltage 

atmospheric plasma process gives us various 

applications such as indoor air control including 

sterilization, odor removal, surface treatment, and 

would be suitable for medical application (“Plasma 

medicine”). 

In this article, the basic study for medical 

application will be presented. One bio/medical 

application of microplasma is “sterilization”. The 

sterilization process was carried out with active 

species generated between the electrodes [2]. 

 

 

 

 

 

 

 

 

The active species were observed by emission 

spectrometry. The spectra showed the existence of 

active species, and the microplasma had typical 

characteristics of nonthermal plasma.  

Sterilization of E. coli was confirmed after 

microplasma treatment with Ar gas. The bacteria 

shape was changed after the microplasma process 

(Fig. 1). Surface treatment with long life active 

species for glass, polymer and other materials could 

be also possible [3].  

One idea may arise; if we were trying to sterilize 

the bacteria on the surface or if these materials were 

human or animal skin (Fig. 2). Yes, that would be 

an application of “Plasma medicine”. 

How would it work for human beings or animals? Let 

us try to find out what is the “Key player” for this 

process. 

It should be noted that the plasma process must be the 

safe, when the target is the creature, especially for 

human being. Surface potential after microplasma 

exposure will be also presented to confirm the safety 

of this process. 
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Fig. 2 Contact angle of water droplet on the 

human skin before(left)and after the microplasma 

treatment(right) 

Fig. 1 Image of Alicyclobacillus before(left) and after 

the microplasma treatment (right) 

(Photo taken by SEM, x 30,000). 


