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Plaque Removal Efficacy of a Sonic-Powered Toothbrush
Applying Mechanical Resonance
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Abstract : The purpose of this study was to analyze the plaque removal efficacy of a sonic-powered toothbrush
which is capable of applying brushing pressure at a certain frequency, that would produce mechanical resonance.
We studied the factors which may improve the cleaning efficacy, such as the operational frequency and brushing
pressure of such toothbrushes. We focused on two specific operational frequencies (High speed/Low speed)
which would cause mechanical resonance, and used another frequency (Intermediate speed) which would not
cause mechanical resonance as reference. We evaluated these factors using our brushing machine, and evaluated
the cleaning efficacy by measuring the percent removal of artificial plaques in a dental model via imaging analysis .
The results revealed that under the brushing pressure of 100gf, the efficiency of plaque removal was in the
order, from the highest to the lowest, of High speed, Low speed and Intermediate speed. Operating the
toothbrush at a certain speed causing mechanical resonance would enlarge the amplitude of the vibration, so that
the plaque removal efficiency would be greater at the Low speed than at the Intermediate speed. On the other
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hand, under the brushing pressure 250gf, the plaque removal efficiency was in the order, from the highest to the
lowest, of High speed, Intermediate speed and Low speed. The higher brushing pressure minimizes the motion
of the bristle, so that the effect of the mechanical resonance is also minimized. We suggest that operating the
sonic power toothbrush at a certain frequency that would cause mechanical resonance can improve the plaque
removal efficiency, and our results indicates a beneficial effect even at the Low speed.
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