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Many researches have been presented in regard to the

treatmentforhypersensitivedentinbyfluorideiontophoresis. was examined using 29 extracted human first pre -
Although the mechanism of desensitization by fluoride molars. The roottip portion of the tooth was cut offand the

iontophoresis is not apparent, several hypotheses have been
proposed. Therefore, funda mental studies were conducted to
examine the distribution of fluoride in dentin and the
penetration of fluoride ion through the dentin to the pulp
chamber by fluoride iontophoresis. In addition,
histopathological study was conducted to investigate the
pulpal response affected by fluoride iontophoresis.
Fluoridedistributionindentinwasexaminedonsixextracted
human first premolars. Cavities were prepared at the root of
buccal dentin using a diamond point with water coolant. A 2%
Solution of  sodium fluo ride was applied for 1.0 mA min to
the freshly cut dentin and the specimens were then analyzed
by microradiogram and electronprobe X -ray analyzer (EPMA :
Shimadzu corp. EMXSM type).

Penetration of fluoride ion to the pulp chamber
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pulp tissue was removed. Shallow cavities reaching to the
dentin were prepared at the buccal and lingual crown of the
teeth by diamond point with water coolant. They were filled
with 2% sodium fluoride and iontophoresed for 1.0mA min.
Aftercuttingtheelectriccurrent,theamountofthefluoride

in the distil led water which had been filled
in the pulp chamber was estimated by Capillary -tube
Isotachophoresis (CITP : Shimadzu corp. [P -2A).
The pulpal response of the iontophoresis of 2% sodium
fluoride was studied using 46 first premolars of patients 9

to 21y ears old that were expected to be extracted for
orthodontic reasons. Class V cavities were prepared at the
buccal portion of these teeth by diamond point with water
coolant and 2% sodium fluoride was filled and iontophoresed
for1.0mA min( 0 . 2 mA x 5Ineneé controlgroup, saline
was iontophoresed in a cavity, and in another control

group, currentwas not applied after the cavity preparation.
Experimental teeth were extracted immediately, 3 days, 1, 2,

3 and 4 weeks after treatment. They were fixed,
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decalcified, and em bedded in paraffin, and sectioned at

5gm thick. The sections were
eosin, and observed under a light microscope.
Results were summarized as follows :

1. Microradiogram of the floor dentin did not show any

changes of radio -opacity by 1.0mA  min iontophoresis.
2. By 5 minutes topical application of 2% sodium
fluoride solution, the fluoride penetrated approxima -
tely 150 g m depth into the dentin, while 1.0mA min
iontophoresis resulted in
penetration of fluoride into the dentin.
3.By5.0mA  miniontophoresisof2%sodium fluoride,the
fluoride penetrated into the deeper portion of the dentin,
thus the amount of the fluoride in dentin was proportional
to the amount of current applied.
4. The amount of fluoride ion transported into the
pulp chamber was 15.77 ppm in average by 1.0mA min
iontophoresis of 2% sodium fluoride. On the contrary, only

4.77 ppm of the fluoride ion was detected when
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saline was iontophoresed. Therefore itis concluded that

s t theifluorddeionwastranspbrtedttacugh thé dentin tathe d

pulp chamber by iontophoresis. By the topical application
of 2% sodium fluoride for 5 minutes, the fluoride ion was
not detected in the distilled water filled in the pulp
chambr.

5.Asthe currentwasincreasedfrom2.0mA minto 3.0mA
min, fluoride concentration increased from 17.45 ppm to
19.21 ppm.
min iontophore -
sis of 2 % sodium fluoride did not appre  ciably affect the
pulp tissue compared with two control groups. (Request

original article reprints, in Japanese, to Dr. NAGATANI)
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conc.ppm N mean SD CV(%)
3 5 3.40 0.48 14.14
5 5 4.92 0.51 10.30
8 5 7.24 0.36 5.00
10 5 8.93 0.13 1.46
15 5 12.57 0.31 2.45
20 5 17.03 0.38 2.20
30 5 24.67 0.37 1.51
.30
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4
Fluoride(ppm) Phosphate(ppm)
mA-min. N
mean SD mean SD
1.0 21 4.77 3.41 375 18.4
Saline 2.0 18 5.19 2.62 59.1 14.1
3.0 8 5.04 1.38 87.9 27.1
2.0% NaF Topical application 10 0.00 0.00 10.3 1.2
1.0 21 15.56 8.60 36.1 21.1
2.0% NaF 2.0 18 17.45 8.66 49.0 21.2
3.0 8 19.21 8.10 74.8 325
ppm¢ Fluoride concentration Phosphate concentration
ppm
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