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HiEER (#EX) Enhancement of anticaries effects using a small and efficient
piezoelectric ultrasound transducer
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Existence of ultrasound is expected to be effective for improving the effects of
medicines. An ultrasonic method is studied to enhance a fluoride intake effect for the
prevention of dental caries. A small and efficient piezoelectric ceramic transducer in
thickness—mode operation is used for ultrasound irradiation into NaF aqueous solution,
which is designated to satisfy the request for human oral cavity

Fluoride intake testing into bovine enamel block was experimentally measured for 1, 000
ppm F NaF aqueous solution under the conditions with and without ultrasound irradiation.
A PZT-family piezoelectric ceramic plate with a rectangular shape of 8.0 x 20.0 x 1.0
mm® (Fuji Ceramic Co.) was used for generating a longitudinal wave beam in NaF aqueous
solution contained in a plastic capsule via a water layer. Prepared bovine enamel blocks
were classified into two groups for the F intake testing for 1 minute of immersion with
and without ultrasound (n =5). The data were statistically analyzed by Student’ s ¢ test.

The amount of fluoride intake in NaF aqueous solution, with and without 2.25 MHz
ultrasound irradiation from the down—sized piezoelectric transducer, were 0.23 £ 0.02
wg/cm?, and 0.15 * 0.01 pg/cm®, respectively. Although there was no statistically
significant difference between these two groups, the intake value with ultrasound
irradiation was improved by 57% compared that without ultrasound
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