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Fig.1 Average fluoride concentration (ppm)
and depth (#m) were obtained with only
instant water splashing for 15 seconds

after fluoride topical application.

Table 1 Average fluoride concentration (ppm) and depth (#m) were obtained with only
instant water splashing for 15 seconds after fluoride topical application.
Cumulative 3 -minute treatment with various fluoride solutions (F =0.9%)
“Ché:i )“me Control NaF SnF» APF Ag(NH;)F NH.F
20 1 1838 £ 424* 29204£459*% 5736+ 1142*% 80088 £ 4480* 3822+ 648* 4034 £ 590*
3.9+0.3 3.84+0.4 2.4+0.3 2.1x£0.2 3.2+£0.3 3.9+£1.0
30 - 1064 +287 1234£172 12544125 7640 +2048 1538+ 327 1726541
; 9.5+£0.6 9.6+1.3 7.2£0.8 7.0£1.2 8.2+1.0 9.6£1.6
60 ‘ 635+ 313 628163 775280 4300£1796 963+ 387 841240
:} 18.412.4 18.6+1.3 16.8+2.2 15.6£2.0 17.71£0.6 20.5+£2.0
120 : 382+.224 488138 4194177 14881618 502£210 469+ 180
37.0£5.0 36.5+3.1 35.4£5.2 33.7+4.5 34.9+£2.0 40.2%5.6
180 : 2571149 286 £64 277£78 4741200 341£121 317£171
| 55.6+8.3 55.8+£4.6  56.0+6.8 53.7+6.3 52.3+3.5 59.7+4.6
240 211£115 222£55 244 £67 325+£139 26975 2481132
75.2+£12.3 74.916.6 75.3£11.6 72.6+7.5 69.9+4.2 78.2+10.9

* Mean+S. D. (Eeach standard deviations were obtained from five Samples)
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B - 12 APF330pmBic 72 % ¥ T1,500 ppm
RTHY, D 7 »LHHERC LS FOR DA
HBCEKLTEB»OAB 40pm BETHL
PEEWEE TR LTV, SHLREEEBC RV
T, APF (2.1pm, 80,000 ppm), SnF, (2.4
pm, 5,700 ppm), NH.F (3.94m, 4,000 ppm),
Ag(NH,),F(3.2um, 3,800 ppm), NaF (3.8
pm, 2,900 ppm)DEHFC FO B D AR BITE
WER R L, LvL, APFRETHlD 7
EHDOHEE 20tm B X b ABIC G2 HE-
T, Bt Z23@EDI1<bh, Fig.litz
DREREERLTH S, Tibb, £#7 vk
Wbl r 2NV ERBC BT FOER DA
HAEERAEERL, EoEEoBE LRV
SnF,, APF %\, NH,F, Ag(NH,),F,
NaF O #411 control I LTI EE
70 (P<0.01) FE B D ORIz i, 10pm
B\ 725 &, NH,F, Ag(NH,),F 0
E0HREERE (P<0.05) AEDLRIH, —
F, 20em BX O RBETIIFORDALEBIZD
WITHEDEIRDbR I -1,
WIZFig.1X b, =F 2 VEERBD FEE L
SARKBCECTEL, ABCHE > T—ED
HEEZS > T TH5MMERT &0,
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RAOBRECL D _FHMBRHER (y=>bX"
r fBAREL v =F (ppm) X=depth(um)]
ELTRDLTIENTFETH D, LI T—ED
RICBT D= 2 NBEBFEEY %7 »1L
HEHEINTRD DA Table2 TH%, SnF,
NREEBESVVTE WV FEEL LY R L
(Table 1) 5, ZhboOBEFMHAERC T,
SnF, O%Eit 3pum B L v W Tk NaF 0
HERBOSHBMER LTS EREDLH
720 %7, I BETHEDO FEX AL
NH.F, Ag(NH,),F it control 7% 1,000ppm
LIFTh s oiicxt LT, 1,400~1,600 ppm X
THotce —F, 20emB L H» NBTIL APF %
BT 7 w b BROEC LD FORD AL &
CHOL I EZEXTEDLORZ LA EMR I N
bHo

) BREINSRED KT BE&0 =
F A NBRB~DO FOR D AZ BT DL
T
£ 7 o LBEROBME, 100HKEY T
STEEO FOR D AZ &L Table 3 /R L TH
B ABEHEITHIC LRI, ELVFEESMD
BB BRI DL, NHF, Ag(NH,),F

Table 2 Fluoride concentration in enamel computed from Y=)b X™ formula in each
distances (15 sec splash washing after fluoride topical application)
Fluoride Y=pXm Fluoride concentration in enamel (ppm)
Solution A I o DN 3pm 6pm  10pm  15em 20pm  30pm  60pm
Control Y=533X 1 2372 1416 969 716 578 428 255
(I = -0.9982)
-0.8394
NaF Y =8491X 3376 1887 1229 874 687 489 273
(I = -0.9941)
-0.8861
SnF2 Y ==9869X 3728 2017 1283 896 694 485 262
(T =-0.9874)
APF Y=212827K ' 41148 14590 6796 3705 2410 1314 466
(I = -0.9914) i
Ag(NH,):F Y =10056% 3957 2197 1424 1000 791 560 311
(I =-=-0.9981>
-0.9276
NH.F Y ==14139X 5103 2683 1670 1147 878 603 317
(T = -0.9999)
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Table 3 Average fluoride concentration (ppm) and depth (#m) were obtained with
instant water splashing for 15 seconds and then successively with ten min water
splashing after fluoride topical application.

Cumulative 3-minute treatment with various fluoride solutions (F =(.9%)
etching time
(sec) Control NaF SnF. APF Ag(NH3).F NH.F
20 1916 £500%  3046£1182* 5139+1133*% 34375+2848* 1954+126* 2818 £1029*
4,1£0.8 3.410.8 2.0£0.2 2.3+£0.9 3.5+£0.1 3.4£1.3
30 990+ 397 1336115 2063110 5157438 11431189 1224 £223
9.4+1.3 8.2+1.6 5.6£0.2 6.6+1.1 7.9£0.6 8.4t2.2

60 500£211 750+192 1095259 4355+ 544 669 £56 783188

19.3+1.2 17.9£0.8 13.4£3.7 14.5+1.6 15.4£0.6 18.4+5.0
120 274+101 397+172 564175 1323+537 37718 339+16

40.0£1.8 39.2+1.0 32.9£4.5 30.5+1.1 29.7+0.5 36.1+2.7
180 200+86 2221105 34870 395+18 257+13 239+3

61.7+2.1 58.2+3.3 51.3+£3.3 47.1%0.1 45.910.3 53.4£2.6
240 159462 16484 26078 28014 19616 181£25

83.4+3.3 77.0+6.0 73.2+7.5 63.1+£2.2 60.9+2.0 72.3%£5.3

B * Mean £ S.D. (Each standard deviations were obtained from five samples)

Table4 Fluoride concentration in enamel computed from Y = b X™ tomula in each dis-
tances (15 sec splash washing and then succesively with ten min water splashing
after fluoride topical application)

Fluoride ‘ Y=pXm Fluoride concentration in enamel (ppm)
Soluti ! y=F (ppm)
olution X =depth (pm) | 3Jem 6sm  10pm 15pm  20pm  30pm 60 #m
Control Y =6210% 479 1389 906 646 508 362 203
(T =-0.9993)
NaF Y =9610% 3505 1872 1174 811 624 431 229
(T = -0.9989)
SnFs Y =8903X" 3636 2067 1363 919 715 551 316
(I = =-0.9989}
APF Y =108815% 23561 8973 4405 2505 1678 954 363
T = -0.9757)
Ag(NH3):F Y =5800X" 2378 1355 895 644 510 367 209
(r =-0.9981)
NH,F Y=8770X " 301 1156 1110 7711 596 414 222
(I =-0.9957)
Thoto TROLEEOR &, KELLER CHIZHR L, AKX >Th FEESFOLE

NaF O%& LAEDO FIRESM 2 3 &8
Fig.2 b bR IS, Lnd, BHILLED
CREBCEWTS FORDAZBIFRDOE
PRIz, LrL, Ag(NH,).F 0
&, KEDOFECHb LY, RKIhic=7
ANBOBRZIR/NT control @ 75~85um i
HELC70pm T EitsTuhd,

{LDMED UnERd bhish - 7o b D, APF,

SnF,, NaF 0% 7 » (LB BERER DO BATH
> 1ze BT APF 1K, B\ FEESA LT
LTWw5h, #HEtesRE (P<0.001) /e Fo
WAL BENEOR IO REB LD 5um B
i+t % SnF, DL TH -7 (APF : &4
B U)o F7c Table4 X h k084 & AR
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Fig. 2 Average fluoride concentration (ppm)

and depth (#m) were obtained with

instant water splashing for 15 seconds

and then succesively with ten min water

splashing after fluoride application.
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Abstract : The fluoride uptake in the enamel surfaces was measured in vitro. Test solutions of
sodium fluoride (NaF, pH 7.0), acidurated phosphate fluoride (APF, pH 3.6), stannous fluoride
(SnF:, pH 2.1), ammoniacal silver fluoride (Ag(NH;):F, pH 9.6}, ammonium fluoride (NH\F,
pH 6.3) were prepared containing (. 9% of fluoride concentration adjusted in the laboratory.

Extracted molars (10 samples, 20-25 years) were treated for 3 min with the five solutions and
all samples were rinsed for 15 sec and then five samples were successively rinsed for 10 min.
Six successive layers of enamel surface (up to about 85 #m) were etched away by exposure to 1.0
ml of (.5 M perchloric acid. Concentration of fluoride was determined by a combination fluoride
electrode (ORION, 69-09) and calcium by atomic absorption spectrophotometry (HITACHI, 508 A).

The results were as follows :

1. The fluoride uptake due to treatment with each fluoride solution varied considerably, especially

in the superficial layer,
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2. A considerable difference in fluoride uptake was found. The APF produced the highest
uptake until at the depth of 40 um, however, was not statistically significant because of its varia-
tion of fluoride reaction on the surface,

3. The order of fluoride concentration increased in the surface was the APF, SnF., NH.F,
Ag(NH3):F and NaF solutions in turn.

4. In the case of the NH\F, Ag(NH;):F and NaF solutions, fluoride uptake showed a statistically
significant (p<{0.01) increase at a distance of 3 #gm from the enamel surface.

5. The fluorid uptake at a distance of about 20 #m below the enamel surface was slight in all
solutions, except in the case of APF.

6. WHen the treated enamel was washed in distilled water for 10 min, fluoride distribution was
drastically changed in the case of NH4F and Ag (NH,).F.

7. A significant increase of fluoride (p<{0.01) was found from the surface to 5 #m of enamel by
the SnF: treatment.

8. The fluoride levels after treatment followed a smilar pattern of control wheather washed or
not. Furthermore, distribution of fluoride will be determined using the fomula of Y =bX™ for
the relationship between fluoride concentration (ppm) and depth (#m) from the surface of enamel

as a standerdized value,
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