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A small plasma sterilization device was developed for the purpose of sterilization of contact lenses. Envisioning its practical
application, a discharge method with high performance in sterilization was studied which is capable of generating ozone-based
gas as well as reducing generation of nitrogen oxides, whose postprocessing is difficult. Dielectric barrier discharge was
adopted for this device and shape of the electrodes, thickness and material of the insulator and the discharge conditions were
optimized, and thereby the base development for the practical application was successfully done.
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Fig.1 Schematic of experimental setup.
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Fig2 Details of electrode configurations. (a) Glass plate of 1.0
mm in thickness. (b) Alumina plate of 0.2 mm in
thickness. (c) Discharge region.
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Fig.3 Waveforms of applied voltage and discharge current in the
case of 10-mm diameter.
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10, 7 and 4 mm, against the discharge time.
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Fig.5 Temperature on the glass plate at the position of 2.5 mm
from the edge of the electrode.
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Table 2 Results of sterilization test in the cases of 10-mm and
4-mm in diameter and without water.
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Table 3 Results of sterilization test in the cases of 10-mm and
4-mm in diameter and with water.
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Table 4 Results of sterilization test in the cases of 4-mm in
diameter with the alumina plate.
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Fig.8 Concentrations of Os and NO+NO: for the diameter of 4
mm on the alumina plate against the intermittent discharge
time.
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Table 5 Results of sterilization test under the intermittent
discharge in the case of 4-mm in diameter with the
alumina plate.
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Fig.10 A series of visualization images for the surface flow of
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Fig.11 Schlieren images of the gas flow induced by the plasma
(a) and the schematic model of the flow expansion (b).
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