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ABSTRACT

Cold atmospheric plasma jets have recently been developed and applied as a type
of convenient and useful medical treatment tools especially for skin care. While
impressive and massive successes have been achieved in the application, concerns about
its safety are also growing. In this study we investigated the plasma jet effect on DNA
change. It has been believed that ions with low energy can change or damage DNA in
certain degree and thus cause potential mutation or cancers. Since plasma jets emit low-
energy ions and also other physical and chemical agents such as radicals and photons,

there must be some dangers to DNA in the cells.

Our experiment utilized a home-developed cold atmospheric-pressure helium
plasma jet to directly treat naked DNA plasmid pGFP with varied frequency and
radiofrequency (RF) power. Plasma species were measured by using Optical Emission
Spectroscopy (OES). OH, N2, N2*, O and He radicals were found.

Our experiment had dry and wet conditions. After the plasma jet treatment, DNA
topological form change was analyzed by gel electrophoresis. The original DNA
supercoiled form was found to change to the relaxed and linear forms, indicating single
strand break or double strand break. The results showed that the wet condition had ratio
of changed DNA forms more than the dry condition. OH and O were found increasingly
because they were the main compound of water. The plasma jet treated DNA was

transferred into bacterial E. coli cells and a certain amount of mutation was observed.



This result demonstrated that the atmospheric pressure helium plasma jet was possible
to break DNA strands and thus potential to cause genetic modification of living cells.



