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Atmospheric pressure cold plasma jets for biomedical applications

Atmospheric-pressure plasma jets (APPJs) generate cold plasma plume in the open space, rather than in a
narrow space (like in dielectric barrier discharges). This characteristic of APPJs allows the direct plasma
treatment of objects with complex 3D surface topography. In other words, there is no size limitation of objects
during APPJ treatment. Moreover, APPJs generate numerous reactive species (such as ROS and RNS) and the
gas temperature of the plasma is close to room temperature, which are well suitable to the plasma treatment
of cells, skins, tissues, and biomaterials, etc. That's why APPJs are extensively investigated for plasma medicine.
Typically in APPJs, an high ac voltage or pulse voltage with several kHz is applied, and noble gas (such as helium,
argon, and neon) is injected into a dielectric tube and flushes into the ambient air. Plasma is firstly generated
inside the tube and then propagates along the flow of noble gas, and finally terminates at several centimeters
away from the nozzle. The plasma plume in the open space looks continuous by naked eye. By using intensified
charge-coupled camera device (ICCD) with exposure time of several nanoseconds, the plasma plume is not
continuous but consists of fast propagating bullet-like plasma volumes. The propagating velocity of "plasma
bullets" is over 10* m/s, which is much faster than the gas flow. This talk mainly focuses on the APPJs and its

biomedical applications, such as wound healing, bacteria decontamination, and root canal treatment.
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