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Fragility Change of a Cell Membrane by Atmospheric Plasma Jet Irradiation
and its Application to Molecular Delivery

Tetsuya Yano', Ryosuke Sato’, Masaya Sugimoto', Takashi K. Saito', Seiichi Sudo'
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In recent years, many studies have been conducted on the applications of atmospheric pressure, low temperature plasma to
the sterilization of medical devices and to the surgical treatment. Furthermore, its application to molecular delivery to cells
has been tested. However, the details of this process has yet to be defined and a trial-and-error method is required to identify
appropriate conditions for molecular delivery. In this study, first, the temperature of a liquid irradiated with the plasma jet was
measured. Second, the change in the fragility of the porcine red blood cells caused by plasma irradiation was assessed using an
optical method. Third, the delivery of fluorescent molecules to cells by plasma irradiation was investigated. The temperature
increase was small and we confirmed that the thermal effect on the cells was negligible. The fragility of the porcine red blood
cells increased when the plasma irradiation time was relatively short (.e., 40 s or 60 s). The delivery of fluorescent molecules

with a molecular weight of 807 to PC12 cells was confirmed.
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