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Effect of atmospheric pressure cold plasma on tooth bleaching and enamel surface
roughness
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ABSTRACT

The aim of the present study was to investigate the combinational effect of atmospheric pressure cold
plasma and hydrogen Peroxide bleaching agents on external tooth bleaching, Teeth were randomly divided
into three groups: 15% hydrogen peroxide+Air flow plasma (Air plasma), 15% hydrogen peroxide+
Nitrogen plasma (Nitrogen plasma) and 15% hydrogen peroxide only (control), The color change of the
teeth was evaluated before treatment, 10 min and 20 min after treatment using a spectrophotometer,
Surface roughness(Ra) was measured by profilometer at before and after 20 min treatment, There was
significant differences in color change between the plasma treated groups and control (p<0.05), there
being no significant difference between the two plasma groups (p)0.05). There were no significant
differences in surface roughness among all group (p)0.05). Hence, we conclude that the atmospheric
pressure cold plasma treatment may accelerates the teeth bleaching process no matter which kind of
gases (Air plasma and Nitrogen plasma) is used,
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Figure 1. Schematic presentation of the atmospheric-
pressure plasma jet device with the porous alumina dielectric
(Kaushik &, 2012),
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Table 1, Color differences of specimen between before and after treatment

Group Mean+SD
10 mim 20 mim
HP only 370+235° 7.69+2 42
AL HP+Air flow plasma 1426+3 38 1955+2 26°
HP-+Nitrogen plasma 14.07+2.90° 1926+1 44
HP only -098+0.74° -230+120°
Aa* HP+Air flow plasma 2744134 404 +127°
HP+Nitrogen plasma 241 +114° -355+099°
HP only -077+2 88 -298+3.10°
Ab* HP+Air flow plasma -666+2.13° -10.60+2.46°
HP-+Nitrogen plasma -6,26+2.39° -900+2.71°
HP only 487+223° 919+213°
AE HP+Air flow plasma 16,10+367° 22.72+2 56°
HP-+Nitrogen plasma 1573+3,23° 2169+198°
ab:The same letter indicates no significant difference in parameter and group(p) .005)
Table 2, Surface roughness of the enamel specimens before and after treatment (Unit :nm)
Mean+SD

Before After 20 min

HP only 166,5+335 175,0+30.7

HP+Air flow plasma 1462+23 4 1538+342

HP+Nitrogen plasma 1533+349 1631+343
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