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Many studies have reported on the effectiveness of fluoride iontophoresis in reducing dentin
hypresensitivity, but the mechanism whereby it achieves this effect remains unclear.

The purpose of this study was to gain an understanding of this mechanism and to try to clarify the
reason why dentin hypresensitivity is improved by fluoride iontophoresis

Three groups of tests were performed on the exposed dentin of adult dogs. Fluoride Iontophoresis

using a 2% sodium— fluoride solution was performed with an electric current of 500 A for 5 minutes
once a week a total of 3 times

For comparison purposes, local applications of 2% sodium— fluoride solution were made for 5 minutes
once a week a total of 3 times. Moreover, to investigate electrolytic effects, negative electrolysis using
a saline solution was conducted at 500z A for 5 minutes once a week a total of 3 times. In each group,
an opposing tooth was selected as a control; and no treatment was performed on its exposed dentin.
Distribution of chemical elements in the dentin of each group was determined by means of an X-ray
microanlyser (XMA), and variations in physical apperrance of the dentin were observed through ascanning
electron microscope (SEM).

Results

1. In the fluoride—-iontophoresis group, the greatest concerntration of fluoride occurred in the surface of
exposed dentin. Fluoride peneration was observed to an average depth of 282 um from the surface

2. In the fluoride—iontophoresis group, fluoride concerntration rose significantly in the middle layers of
dentin too.

3. In the group receiving local applications of fluoride solution too, maximum fluoride concentration occurred
in the surface of exposed dentin. Average depth penetration was 52 um.

4. Dentanal tubules of the fluoride—iontophoresis group exhibited microglobal structures and contained a
high concentration of fluoride, expecially in the layer directly beneath the exposed dentin, where the tubules
narrowed or obturated

5.In addition, the fluoride—iontophoresis group exhibited microglobal structures in the peritubular and
inetertular dentin, which contained a high concerntration of fluoride

6. The same kind of microglobal structures occurred in the group receiving local applications of
fluoride, though in smmaller quanitiies than in the fluoride—iontophoresis group.

7.Structures occurring in the fluoride—iontophoresis group and the group receiving local applications of

fluoride solution were believed to be CaF2 and fluorapatite

From these results it was concluded that fluoride penetration is enhanced by fluoride iontophoresis and
that fluoride iontophresis results in narrowing or obturating of dentinal tubules
The effectiveness of fluoride iontophoresis in reducin hypersensitivity is explained by the interruption

of outside stimuli.
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