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Many researches have been presented in regard to the

treatment for hypersensitive dentin by fluoride iontophoresis

Although the mechanism of desensitization by fluoride
iontophoresis is not apparent, several hypotheses have been
proposed. Therefore, fundamental 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.
Fluoride distribution in dentin was examined on six extracted
human first premolars. Cavities were prepared at the root of
buccal dentin using a diamond point with water coolant. A 2%
Solution of sodium fluoride 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. EMX-SM type).

Penetration of fluoride ion to the pulp chamber
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was examined using 29 extracted human first pre—

molars. The root tip portion of the tooth was cut off and the
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.
After cutting the electric current, the amount of the fluoride
in the distilled water which had been filled

in the pulp chamber was estimated by Capillary—tube
Isotachophoresis (CITP : Shimadzu corp. IP-2A).

The pulpal response of the iontophoresis of 2% sodium
fluoride was studied using 46 first premolars of patients 9
to 21 years 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
for 1.0 mA * min (0.2mAX5 min). In one control group, saline
was iontophoresed in a cavity, and in another control
group, current was not applied after the cavity preparation.

Experimental teeth were extracted immediately, 3 days, 1, 2,

3 and 4 weeks aftertreatment. They were fixed
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decalcified, and embedded in paraffin, and sectioned at
5um thick. The sections were stained with hematoxlin and
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 um depth into the dentin, while 1.O0mA-min
iontophoresis resulted in approximately 350 pm
penetration of fluoride into the dentin

3. By 5.0mA -+ min iontophoresis of 2% 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 it is concluded that
the fluoride ion was transported through the dentin to the
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
chamber.

5. As the current was increased from 2. OmA-min to 3.0 mA -
min, fluoride concentration increased from 17.45 ppm to
19. 21 ppm.

6. Histopathological study showed 1. OmA -+ min iontophore—
sis of 2% sodium fluoride did not appreciably affect the
(Request

pulp tissue compared with two control groups

original article reprints, in Japanese, to Dr. NAGATANI)

—H. @HoE, WEKEOIRRIEL LTT v RO A
NEERBTIZE 2 A, GFEATRBUEDOYEER A S i
EHE LT, 20X D7 0D MANING I, SRR
JEOMUEER L LTT vHFRA A EANEERN L, T
ZoRMe L7, DU T JENSEN, MURTHY &, fH &, GANGA-ROSA
DL ONTH B, RFEMWIBBUEICKT 57 v R A A
HAEOEN TR ROV THRE LTV 2,

v R DG N FIBEUE T3 5 2 R I BT
IERER X 055 < S STV B, AMLER 3 X TRMARTIN & 1%
FHPERIN TR P 265 L CRIFE OFMIEIC B L TRt & 17
W, ZOHT, Tkt M) U AEER SRR FEITELL
FHREAIRTIE/ZE LT0n5, 2L T, TORRIT, HIEN
BB L2 7 vy RA A0 BEED 7 vk o bt ieo
THFMEZHAEST D20 LTWD, F72 EHRLICH Hi%
2%NaF % JAFTEAn Lo RBRABENO 7 v #HIY IAB B Z I
£ % Biopsy ICRVHIE L., & HITHHME OFEWTTH 4 SEM (2
THIE LA, MBI vk Ao L %
WE LTINS, AHICBWTIT LA, 1%NaF Al 1 5 A
IRGHETEHE U 7 R P ORI B A R Lic & 2 A,
EMICARRNREERAON-E L, FEROBwmER TV D,

ZOWNWT



1985 £ 5 A

FLANEGIE, 2%WNaF FLE QWA e & 1 E A L 728& 15
FEHZEFICCEER L L 25, REORFMEIIH%, #
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1 anode
2 cathode
3 pulp

4 2% NaF
5 wax

B 1 5B 1 DR
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EPMA T & B eI esr b B X BRIC T T OB A D~ o
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i L7277 4 /v 2% Kodak #£8Y Spectroscopicfilmg49-0 T,
P& 13 Kodak #LD QLS5 D-158 % VY 20° C 12T 5 484 %
Tole, TLTEIL, E&., Kb, HELIEE, A7A4 KJF
ANZEHALBE LT,

Lo od, BERE27 VIR B0 1
I AR UHHIE (Alardite) ICTRE Y 11T, ii{kih % 0K % 5
FERFEE L, —R A& a LT,
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1 anode
2 cathode
3 pure water

4 2%NaF or saline
5 wax
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15k V| BUBFEE 0. 15 u AT T & AT o7z, /orktg e Liz
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M 29 & AWz, EIEK 2 R D < B, BEHIRR
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(2 b fREIRZ TERL L, @i 4 50% 27 = LRI T 1 AR %
L biT, S DI RAKGEERIT > TH LB 2 A
E LT,

PG B oD B BBV I 1A BT K 2 L BRI I 2%NaF & 2 WM 3o IR
& U TARKENM LERBEXIT o7, BEOBRO BT
0.2mA |[ZBRE L BEBRE AL 25 2 & THRIMERZ 1. OmA 47,
2.0mA 4335 LTV 3. 0mA 4y 3 FEL L=,

FTE DIBEPHE T 25 L FRHC RN ARKE~ A 71
VU UVICTERILL, CITP I Tt 21T o 7o, FEBREMIE, Y
—FA 7RI pH6. 21, 0.0IM B R F T 1 HigE, #—3IF
JUHRIZIZ PH3. 48, 0. 01Mn—% 70 g A4 ] L | 1st stage 150mA,

2nd stage 7hmA DYKENEFEE L7,
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DEBARD 72 B TGRS 1 /N 46 84 B O TIREO $ LIZ,
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BIRORSIIRTFEO—FICEET 2REL L, #HHIRE,
WERFOEIIFRAZ TEF2M 0 k4 2 72 O iR E o -
FRAVEBIOWHIZVED VE2BA L, DWTERICER
Z 2%NaF & 5 WITIBEDO ORI ERK L L, FAlE L
T 0. 2mA, JBFERFICEIRE DA U7 35-8121% 0. 15mA F7213 0. 1mA
DFEWMEIZ T 1. OmA 3 DFEER L RD L) A AV EAET-
7=
BWESKE T %, BEROILSMNIERICEE LI v ZR—F % 7
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D~A7uT7 V47T MMEEFTR

5.0mA 737 v H#A A VBARICB T D EESLTED~ A /1
TIOFT T MBIE, HIRE LRl o BERFEOZ L
el U8 ba e <L XBRRIUEICERBO biehole, F
7. 2%NaF JRFTBAREIZ D HAA. 1.OmA 537 v iR A A8 A
BB Tb~A7/m I VA7 A bbb DIZEDE
LI B ho 72 (4 3),

2)EPMA 1T L 2 #4351 D AR

(1) $FRR & U7 F G o DRI HTHE B

T FA A VBN LT IR A O EPMA 12 X DHRHTIC

FeALh, BRE L b IEALE TH L HMERG T E OB 2170,

TN EREEL L, ZOREE, RFENITIBWL L, Cak
B FKa#t ZnKa L b EOMEICEEIRD LR o T,
LU BFENLE AL NEITBITT D L FKafROBImER
L, EAY MERNIZIRZ v BZREREICEAINALTNDZ L
L7 (K 4a),

(2) 2%NaF JRFTEATFE O 53T R

2%NaF % BRI 5 2y MRFTERAT U7 O B8 K G B 2 MR AT
L7255 5L, CaK B #35 KON ZnK o | SR ML I3 6 BREE & el L T
MSAED & AN -7 (K 4b),

THUCK L, FRa MR L 0 150 um DR SIZE D F THL
WE—7 B R b,

(b)2%NaF A 4 > E A % 1.0mA 547
STEEERTFED~A 70T 4

(©)2%NaF A 4 #EH A% 5.0mA 75317
STEWERFEDO~A 70T V%
VAVN !

LT, ZOMEIXEED O OEREN Y
MBI LIeh = TP T 2B 213580 Hiv, HFEHOFNE
— 7 D3 LT LR IR (X 4a) & AR D L ~LIZ R - T
Wiz,

(3) 7 v A A L HATEDHTHER

1. OmA 43 0 2%NaF A A L B % i U 7o IS U8 2 oo b L
ToRER. CaK B #R72 & ONT ZnK o | BROJREEIZEE L Cidxd B,
JRAPTEBARE & AR Tdo 2 DITKT L, FKa fROREEITFIEK L 0
350 um AREDIES FTHWE —7 M L CHEE L, £ LT,
JRFTEATREZ BV TUE, $L0 B — 27 D3H KR L 72 i 3oat lREE O FK
a B EFREED L~ YUIZR S 7205 L, 1. 0mA 591 A 238 A%
Bt U 72 BB TUE, ZnK o BRISKT L FK o BROFREE H3E )
T HBEERIC EF L, Lb ZHUIBIEEEICE 5 £ TF
e LTz (K 4e),

ORI TDA T HAFICENT, &

BB b= (K 4d), 72, Cak B, fitds L O ZnK
o BT IRBE L I L T E o e < BB B DR dlzx L,
FKa B3V E— 27 NEE LV RFRE E THO L, Lid

JAEEDS 5. OmA %)

BFEDOEHICBNTENWE = NALND &V ) FREENG
5Tz,
2. EB 2 ORE

DCITPIZE D 7 v HEDERIZOWNT

v RORFEHBIEIC T 2 ARFERIL S, M7 >
R OERI CITP B A RENAE BT 2 Pl ER 2R AT,
Fieb b, KBS ES 3 04 LR L, 3, 5. 8, 10,
15, 20 3 & T 30ppm D% 7 v FEEERIR LN 10 T
JIEY 5 BlikEh L, Z 0 — B ERIE LT,
ZOFER, 7 v ROV — UMEITKE & AT o TARERIR O AR E
B L@ E R L, Lovs 5 BIORIEMITITS & &IFEF
CHENTH Y BFRERENE LN, Lo T, Ak
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conc.ppm N mean +SD CV(%)

3 5 3.40 0.48 14.14
5 5 492 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
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N

10

35 810 15 20 30 ppm

B4 5 4% 7 v R ERFHERIRIZ T 25— g
BIX7 v RBOERDIZDDENR—FETHD Z LIRS
iz (3 3, X 5),

2) TERENENZR RIS BT 2 7 v B A 4 v O EME

2%NaF A 7 A EAT o - 1% O M BEENZRBE K % CITPIZ T oy
LR, V=7 4 V7 HRB LY — I F VRO ERRIC 2
DODAT v THFRD HAv, BTN 2 D[R A A OFFED e
wEnz (e,

WE . CITP Z W= oTicBWid, A7 v 7 Om S (BL

VPO ENRAEETH D L SNTBY, THERICBIT L7
v FAEHESIROVKBN R Z — s V) —F 4 TIROBRLD
WICHHT AIENART v T X7 v H#ETHDHZ ENHEE SN,
Fio, MOAT v FIZONTIE, BEEICL Y RFE T O
U TR ST 2 U A A T D ReMED TRV, £ 2
T, ZNHWAT v T OERERENREITI BHIT, 3B 5u0
\Z 10ppm 7 FATHEVRIR 5 u 02 IR L7 b D, 72 HONTEEL 5
1 04T 20ppm U > FREEEVATR 5 1 & RN L T2 b D &2 Z L Eh4y
Mrive,
FORER, WTHOLAEICBW T —T 4 v Tk Z—3F
JEDBNRNZH =72 AT v T OHBUI A BN AR -7 (K 7,
B8, DI Lmb, AEHHIT/HEL TWaA A TR LT
AFERI= ThbbT7 RN ALV BAF L THDZ
& WRETE STz,
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Time(min)

21 23 25 27

PG diff
A B—*J

X6 2%NaF A A3 A% 1. 0mA 250 L 7-1% O s e 2K S K

5u 0% CITP 12 THHr L7ZBED Isotachopherogram

Potential gradient

Time(min)
25

19
PG diff

21 23
R

7 6 LRl—DFE5u 0 1T 10ppm 7 v FRIEEHERIK b u 0%
Wsfr U7=43#71 L7z Isotachopherogram

Potential gradient

Time(min)

W 1
X8 X6 &F—DiE 50 12 20ppm U > BEEEHERSIE 51 0%
Wsft L CTo#Tr L7z Isotachopherogram
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Fluoride(ppm) Phosphate(ppm)
mA-min. N
mean +=SD mean +=SD
1.0 21 477 3.41 375 18.4
Saline 2.0 18 5.19 2.62 59.1 141
3.0 8 5.04 1.38 87.9 271
2.0% NaF Topical application 10 0.00 0.00 10.3 1.2
1.0 21 15.56 8.60 36.1 211
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
304
100
*
/ vvy
204 v %
50 %
/ * vp<0.01
10 % V¥ p<0.05
A 25% f;ohsﬁ
* 1.0 2.0 3. A 1.02.03.
Y Vp<0.01 mA-min mA-min
saline 2.0%NaF
s/ >
102030 TAL02.03.0 7 v FERONTY CERIRE
mA-min mA-min
saline 2.0%NaF

Flo, BEZRT Y —COMEZ, BT v #BLIOY UHE
FEHERR OIS LTI L, T7hbbh, 7 v FE2REHT
WML TkE LE=HAIE, V—T7 ¢ V7 IROWRICHB T 2K
WAT v T DY — @R, MA 27 v FEICHE L TEARL
(K64, 78" ), [FERICY U2 3 EHIRIN L7258 I2iE 2 3%/
HORT v 70— gn3ty Lz (K 6B, [ 8B” ),

UEDZ & Xy, EOFEBREMHFIZIBVTRED b il
D2FEDEAFNIHE L DAT v TN T vFE, H2ODAT v
DY UVBTHDZ EBHERINT,

3) B BEEN AR AK TSI ES D 7 v e LN U VR A A

COER

AR A A ABE AT IR 2%NaF JRFTEATBE 10 51, 2%NaF

A FEAREAT BRI OV T T2 1o TR A2 R 4 B LUK 9

IR LTz,

(1) FEIRNTRIE OFLEIZE LT

F—@EEICRBIT OERKEATEL 7 v HEAFEL TIX, H
HNEIIRAT 2 7 v FEICHL DR ENRD v,
Thebb, WERD L O0mA 53 DGE, ARKGARETIX
4.77(£3.4)ppm THH O L, 7 v FEABECI W T
15. 56 (8. 60)ppm T V) | MAHHITIZH 50T 7 v FEOEN
NRO LNz, ZOBAITEERL 25, 3MF& LeGaITid
SOITHEHFE LD 2.0mA 3OEE, ERAKEARED 5. 19
(£2.62)ppm TH D DK L7 v FEARE T 17.45(%
8.66) ppm, IR 3. OmA 73 TIFAERZKE AR 5. 04 (+1. 38) ppm
THDHOIZH L7 » FEAREN 19.21(£8.10)ppn THo 72,
INOHR—EERICBITOARAKEARFL 7 v HEAHL &
Lol U 7oA R R PRI ERRE 19T 7 v REICHEDOZENE
Do, —H. U UBREICE LT, 1L.omA 3D%E, AR
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AEABEZIB\NT 37.5(E18. 4)ppm, 7 v FEARE Tl
36.1(*21. 1) ppm & RFEN 2D > 1273 18
FERSTLAEITBWTIT, ARKEARENZNLIL 9. 1(+
14. Dppm, 87.9(x14. Dppm THDLDIZKI L, 7 v FHEARI
BRI 5129
L b T,

DS 2. OmA 47, 3. OmA

49.0(£21.2)ppm, 74 + 8(£32 + 5)ppm & if
2T, ZDOEPKE 72 DM
(2) MEROHEICEI LT
ARKEARCB N T, WEREE 1.0
V3. 0mA 4y LN 56, 7 vFR
5.19(#2.62) ppm 33 L U8 5. 04 (£1. 38

mA 53735 2. 0mA 4335 &
B3 4. 77(£3. 41) ppm,
Jppm TH Y . F b OfE
RFE A EER A LN o7, ZTHUSx LIREkO @S &
IZBWT, U U FRIE 37.5(=18. 4)ppm, 59. 1(+14. 1) ppm B &
WEEOHIMIHEVERL, LrbIh
b OEIfEBRE 19 THREHFIFEEOZEEZR D,

—H. 7 v FEARIZIBW T,

3 # KO3, OmA 43 &N S 735G REIEN 7 » 3 R1X 15. 56
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