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Sterilization effect of Staphylococcus aureus by using
atmospheric pressure dielectric barrier discharge
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ABSTRACT

Sterilization effect of Staphylococcus aureus by using
atmospheric pressure dielectric barrier discharge

plasma jet

Young—Ouk Park

Advisor: Byung-Hoon Kim, Ph. D.
Depar tment of Dental Materials
Graduate  School of  Chosun

University

The aim of this study was to evaluate the sterilizing efficiency in
accordance with atmospheric pressure dielectric barrier discharge plasma
jet (APDBDPJ) treated times (60, 180, and 300 s) on S. aureus on the
Titanium (Ti) surface. The home-made APDBDPJ system is composed of
electrodes, AC power supply and working gas such as argon (Ar), nitrogen
(N2) and oxygen (0.) gas. The plasma sterilization was carried out at a Ar
gas flow-rate of 3 L/min, Ar (3 L/min) added N> (30ml/min) or 0. gas
(30ml/min), voltage of 6 kV, and frequency of 19 kHz. The distance of the
between APDBDPJ head and Ti surface was set to 10 mm. The temperature of
the APDBDPJ flame is nearby 32 C. After the APDBOPJ treatment, viability
of the S. aureus is decreased. As a result, APDBDPJ treatment affects on
cell membrane, and killed the bacteria. In addition, reduction in the
number of bacterial is found that related to APDBOPJ treatment times.
APDBDPJ is an effective tool that is attractive for clinical use and may

assist in antimicrobial therapy.
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Fig. 1. Dielectric barrier discharge plasma system.
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Fig. 4. Titanium disc after mechanical polishing.
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Fig. 5. The photograph of plasma jet device.
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Fig. 9. Plume of plasma (a) Ar, (b) Ar/N>, and (c) Ar/0-.

Fig. 10. Length of plasma jet plume.
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Fig. 11. Optical emission spectrum of argon.
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Fig. 14. The inactivation of S. aureus on agar plates by
atmospheric pressure dielectric barrier discharge plasma jet at

various conditions.
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Fig. 15. Appearance of the agar plates after incubation for 24 h
(a) control, (b) plate exposed to Ar plasma 1 min, (c) 3 min,
(d) 5 min, (e) Ar/N> 1 min, (f) 3 min, (g) 5 min, (h) Ar/0, 1
min, (i) 3 min, and (j) 5 min.
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Fig. 16. Scanning electron microscopy images ( x 10,000, x20,000)
of the morphology of S. aureus (a, a-1) control, (b, b-1) Ar

plasma treatment for 1 min, and (¢, ¢c-1) 3 min.

_35_

{“/Collection @ chosun



Fig. 17. (d, d-1) Ar plasma treatment for 5 min, (e, e-1) Ar/N.

plasma treatment for 1 min, and (f, f-1) 3 min.
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Fig. 18. (g, g-1) Ar/N. plasma treatment for 5 min, (h, h-1)

Ar/0, plasma treatment for 1 min, and (i, i-1) 3 min.
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