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Effect of Frequency and Reverse Angle of Rotating Electric Toothbrushes
on Cleaning Efficacy by Brushing Simulator
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Abstract : Many rotating electric toothbrushes have been developed for plaque control that users cannot
do manually. We studied the influence of the reverse angle, frequency, and stiffness of a rotating electric
toothbrush on cleaning efficacy. We used a Sunstar Inc., brushing simulator that cleaned teeth at a
prescribed brushing pressure and measured the removal of color powder in a dental model with image
analysis. We evaluated reverse angles of 10, 20, 40, and 75 degrees and frequencies of 1,000, 2,000, 3,500,
5,000, and 7,000 cpm. We found that average removal on whole teeth increased with the increasing reverse
angle. At reverse angles of 10 and 75 degrees, removal was almost constant regardless of frequency. At
reverse angle of 20 and 40 degrees, removal declined at frequencies of 1,000 and 7,000 cpm. Similarly, at
interproximal sites, removal increased with the increasing reverse angle, and removal was only negligibly
affected by frequency.

Brush stiffness has little affected on removal on whole teeth but, at interproximal sites, a soft brush
showed high cleaning efficacy.

The reverse angle thus greatly contributes to cleaning efficacy, and brush stiffness is closely related to
thus cleaning efficacy at interproximal sites. Nihon Shishubyo Gakkai Kaishi (J Jpn Soc Periodontol) 47 :
161—167, 2005.
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