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SEM Photomicrograph on Fluoride Concentration of Enamel by
Fluoride Iontophoresis
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ABSTRACT The objective of this study was to evaluate the effects of the topical application of fluoride by iontophoresis on
the fluoride concentration in the dental enamel. Eighty-eight healthy teeth were extracted from orthodontic patients and
divided into three experimental groups at 0.2 mA and 0.5 mA current and a control group. Each experimental group was
further divided into three subgroups according to the application time (1, 3, and 5 min). Five to six teeth were assigned to
each subgroup. Inotophoresis was performed using a 2% sodium fluoride solution and each tooth was sliced into a 3x3 mm
specimen on enamel. The fluoride concentration in the enamel was measured using X-ray photoelectron spectroscopy. It was
used to estimate the atomic ratio of fluoride on the enamel surface on selected samples. The specimen was observed via
scanning electron microscopy as well. This finding was confirmed by the result that the fluoride ratios estimated by x-ray
photoelectron spectroscopy was 2.71%, 2.87% and 3.80% after fluoride iontophoresis had been performed using a 2%
sodium fluoride solution at 0.5 mA for 1, 3 and 5 min, respectively. In comparison, the fluoride ratio was 0.49% in the
control group. As the current became higher and the time lapsed, the formation of irregular particles was strengthened on the
enamel surface. Afterwards, the enamel surface was dissolved and new matrix was formed on the enamel. Fluorapatite was
observed on the enamel after fluoride iontophoresis was performed at 0.5 mA for 5 min. The fluoride concentration tended to
increase with increasing duration of iontophoresis. The study findings indicated that under proper conditions, fluoride
iontophoresis has a positive effect in increasing the fluoride concentration in dental enamel.
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Fig. 1. Time-depentent change of relative intensities of fluoride
on the surface enamel according to iontophoresis.
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Fig. 2. SEM photomicrograph of sound enamel surface (A) treated with fluoride iontophoresis for 1 min (B), 3 min (C), and 5 min
(D) at 0.5 mA (scale bars: 10 um, x4,000).
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