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THE EFFECT OF ACID FLUORIDE-PHOSPHATE SOLUTION
IN REDUCING THE SOLUBILITY OF ENAMEL SURFACE.

Eugene Choi, D.D.S., M.S.D., Ph.D.
College of Dentistry, Kyung Hee Uuniversity.
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The effects of enamel solubility by the varying concentration of fluoride and
phosphate as well as pH of the acid fluoride-phosphate solutions were tested and
compared with the 8% stannous fluoride solution.

The smooth surfaces of the sound permanent Ist premolars were demineralized by
the Buttner s method.

And the phosphorus extracted from the 1st premolars were analyzed by the Fiske
and Subbarow’s method.

Enamel smooth surfaces treated with the acid fluoride-phosphate solution and the
8% stannous fluoride solution were obserbed electron-microscopically by the Filmy
Replica method.

The results of this study were summarized as follows: .

1. The least enamel dissolution rate was observed . at the acid fluoride-phosphate
solution contained 1.25% fluorine, 0.5% phosphate, and pH 4. ‘

2

ion and 8% stannous fluoride, the former was higher.

2. The anti-cariogenic effects comparison between the acid fluoride- phosphate solut-
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Table 1 Enamel Solubility Studies using Different Anti-Cariogenic Agents.

E E Mean pg P 7 Mean
Group Treatmennt (%) | pH | - T . % Red.
\ 1 Control 5 Treated ..j. .
F (1.5) +HPO. (0.5) 3 84.3 3.1 | 631
2 F (1.25)+H:PO; (0.5) 3 72.1 19.7 7
3 F (1.0) +HsPO; (0.5) 3 91.9 - 29.9°
A | 4 F (0.5) +HPO, (0.5) 3 65.0 20.5
5 F (0.7) +HPO: (0.5) 3 82.6 31.3
6 F (0.05)+HPOs (0.5) 3 54.8 5L 9 :
7 F (0.01)+HsPOs (0.5) 3 67.5 344
8 F (1.25) +H:POs (0.25) 3 92.4 N
B | 9 F (1.25)+H.PO, (0.5) 3 68.9 18.8 IR
10 - F m?»+Hfo4Uo) 3 . 51.7 | 1902 | o 6209 s
1 F (1.25)+ H,PO; (0.5) | 3 73.4 0.0 | T
C | 12 F (1.25)+H.POs (0.5) 4 101.3 | . 247 75.6
13 F (1.25)+H.PO: (0.5) 5 68.7 27. 60.3
14 F (1.25)+HPCs (0.5) | 6 53.3 %65 . 502
15 SnF, (8.0) 3 72.6 - ~25.9
D | 16 © SnF, (8.0) 4 57.2 223
17 SnF, (8.0) 5 66.4 e
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Fig. 2. The Enamel Surface treated with
A-F-P Solution for 4min and Etched
with 0.05% HCI for 10 sec. (%22,500)

Fig.8 The Enamel Surface treated with 8%
SuF, for 4min. and Etched with 0.05%
HCI for 10 sec. (%22, 500)

Fig. 4. Etched Enamel Surface with 0.05%
HCI for 10 sec. (%10,700)

'@:FFIE}

K3 Replica g0z {Hzesl BWE WMKREY TFHE

MERe o 2IINO. S BIWEL B2 B B

el Hsiel god Fig.1,2,39 o= A% vre
& el ARA et g

V. & %=

HEE A5 BEH
= A

BERGET VEIRIZS) BT W
& BRE WEo] SRS W BlEE

b Jidkel sleh. Al BBl ol BEMH BARE

—GEme BRIH Wk=A e

Qs Qeok

fiFRE A Sole
dm2 HOHD B EwT RN

f?ﬁﬁﬁi’ﬂ' Bk BEARd A o7 EFHE diamond stone-

< #RsA =R p#e Bk BRE aid Rk
ﬁ@—"— ZA8be Bic] 2lor W HmFAM zd=

+= }Eﬁ’s‘gﬁﬁ‘i’ﬁf’% Be
& S S W WES ole e dk
»lv‘r , (

& A AL GF BEF 22 ASRasd o
o @ E e Y BB HBE Aol MYRIK
ol BRE RbR Folrl YA R—A R—%E
91 SEEE FIRSIR R R B Ao PR

o EARET e FCEREE Wreke BERE W% &
1’1&«1 ERES Bt ok e Mg 95 o
o BiKE e fgEe B
BV e shERA RIK EEEY  Be #HEshe
FHES mEsrd o

Fig. 1ol A 2w EE:7b30ERR WS IRIGIMHIM R =-
B YL 1.25% BEERIARE 0.5% pH 4ol A 74 &4}
el on] #hFE LN 0.5~1.5% BEEES 0,.25~0.5%
pH 350 42] fapIol A EEIIERS VWS RIK 31

e TE—gach $4 %A ek go] EED

ch e o] G ROlAY BREEEEER: W 2
o] FAEESl HHL, Ih% LRSS EML u BEER MErel S
o whel JRRES el —ER Me e SRt
Vehdal ghokthe AL of #ael Hete] dom mrh
o gigel Bigesl wobok ¥ sl glehm Azl
8% Ihits 14w WAE FHESH fURs . 9
PO FEbhR RETETiRlcl k. Table. 1 Dol 4
2w I 1B Bkt 987 S RIK IHSR
A vebgex gos Fieke Ax R @
8 ok HEL oSt Azl

RRELURZOERR e JRLAE 1BWES AR HE-
TGN Wzl AT B3 1.25% B/ 0.5% pH.
4.09] EtkIh ISR W BB Fig.2olA 8% k.

— 330 —

Rt HEEe R

wEd] ol fEe =

Eas



o

5185 "@ﬁ?{[jgﬁ'{o

A from [RRARR A RE o] 7 L

1 Fig.3xuch o8 RIKST Be] o] F¢]
AL Wi LW BETgn

B T B SEEY MEe EmEdsE Cooley®,
Scott!%-2] #disl —zs o vhehd Be] bl A
et ool dlgd e Mk 1859 #EKE Muh-
ler™ RAE WP ML 159 BEE RH2Y 25
e 353k i Rk = o] 5&"}“’} E=2
VIR e 28 WERke] Btk fike, WSS W
IRl 9ol Ipfbavtel Hal 1.5~2f% 7}%4 el
3 WHHEE 2oltk= BibbyY, Buttner9s) i
B ORBR 5 Qo) b 1§%i‘3} Eat Bl SRR
WRS WEHHRY 24 Jehe SR Sor w59

- ARTEAIA R 0.05% HCl 10&7} olgte o
JRIRA A vebed f,%zﬂv% P EehAE ) % RIUIMS I8

IRBURA ol A BT TR Hie) 2ok d S B
B meﬁ’:? Ve el R Ae #EED 4
A ch

V. #& E

W RIS R WS, RGREER B
S S AR o) el K RIS AL
WA WSS 8% by 155 B ks B
WY HE e 2o HRS Ak
1. FEAMETRMARATS PRIRLIE 1.25% BRI
5% = pH 4 old] kol BT BNE e ﬁﬁm
il RS M 5o
2. ERETRIETEATLS) HOTHAME HOERE 8%%
1t 155 5o

REFERENCES

1. Bibby, B.G.: Effectiveness of Various Fluoride
Preparations in Reducing Tooth Solubility, J.
Dent. Res., 23:202, 1944.

2. Brudevold, F., Savory, A., Gardner, D.E.,
Spinili, M., and Speirs, P.: A Study of Acidu
lated Fluoride Solutions. I. In Vitro Effects on
Enamel, Arch. Oral Biol., 8:167, 1963.

3. Buonocore, M. G., and Bibby, B.G.: Effect of
Various Ions on Enamel Solubility, J. Dent.
Res., 24 :103, 1945.

4. Buttner, G., and Muhler, J. C,,: The Solubility
of Intact Dental Enamel Surfaces Treated with
Potential Anticariogenic Agents, J. Dent. Res,,

10.

11.

12.

13.

14.

15.

16.

17.

. Jeansonne, B. G., and Feagin, F. F.:

. 37:412, 1958.

Cheyne, V. D.: Human Dental Caries and Top
ically Applied Fluorine: A Preliminary Report,
JLA.D.A., 29:804, 1942.

. Cooley, W.E.: Reactions of Tin and Fluoride

Tons with Etched Enamel, J. Dent. Res., 40
1199-1210, 1961.
Fischer, E.E.:
ization by Repeated Treatment with Sodium and
Stannous Fluoride Solutions, J. Dent. Res., 41
1 392397, 1962,

Fiske, C. H., and Subbarow, Y.: The Color
imetric Determination of Phosphorus, J. Biol '

Chem., 66 :375, 1925.

Inhibition of Enamel Demineral

Effcet

of Various Topical Fluorides on Subsequent Mi

neralization and Dissolution of Enamel, - J.

Dent. Res., 9:767, 1972.

Muhler, J. C.: The Effect of Different Fluor-
ides on the Solubility of Intact Dental Enamel
Surfaces, J. Dent. Res., 36 :889 894, 1957.
Muhler, J. C. and Buttner, W.: The Effect

"of the Topical Application of Stannous Fluoride
‘on Enamel Solubility when Pretreated with

Sodium Fluoride, J. Dent. Res., 5:1053, 1959
Muhler, J. C., Stookey, G. K. and Bixler,
D.: Evaluation of the Anticariogenic Effect of
Mixtures of Stannous Fluoride and Seluble Ph-
osphates, J. Dent. Children, 32 : 154, 1965.
Phillips, R. W., and Muhler, J. C. : Solubility
of Enamel as Affected by Fluorides of Varying
pH, J. Dent. Res., 26:109, 1947.

Pameijer, J. H. N., Brudevold F., and Hunt,
E.E., Jr.: A Study of Acidulated Fluoride Sol
utions, Arch. Oral Biol., 8: 183, 1963.
Rickles, N. H.: The Effect of an Acid and a
Neutral Solution of Sodium Fluoride on the In
cidence of Dental Caries in Young Adults, J.
Dent. Res., 30: 757, 1951,

Roberts, J F., Bibby, B. G., and Wellock,
W. D.: The Effect of an Acxdulated Fluoride
Mouthwash on Dental Caries, J. Dent. Res.,
27 1 497, 1948, i

Scola, F. P., Nielsen, A. G.,and Ostrom, C.
A.: Clinical Evaluation of Stannous Fluoride, L

— 331 —



18,
of Fluoride-Enamal Reaction, J.Dent. Res., 39 of Acidulated Fluoride Solutions.
: 1117, 1960. II. The Caries Inhibiting Effect of Single Ann
19. Shannon, I. L.: Enamal Solubility Reduction ual Topical Applications of and Acidic Fluoride
by Topical Application of Combinations of Flu an Phosphate Sdlution, Arch. Oral Biol,” 8
. oride Compounds, J. Oral Med., 25:12, 1970. 176, 1963. ‘
20. Tempéstini, O.: Problems of Fluoride in Indi- 23 #4172 : Zsladhsl W34 a5 =[dE o
viduals and Public Health Control of Caries, o e AHA dF, WA 9,7 845, 1967.
Riv. Ital.Stomat., 4:323, 1949. , 24, 97 1 HopL A2 2w 2ee T AR
21. Tusnova. M. N.: Fluoridation of Teeth for CoeAA %, g XA 984, 9: 151,
Prophylactic Purposes Against Caries, Stoma- 1971.
>>2> dEddA A KEN <<L<L
>>> #B BTWE B, EH BT <<<L
>>2> BOoA BEd =ed v £<L<L
433 3% A F &
uw Cg A I B =
~ Lo
RE ¥ = §H
AT GERIE SERR 48 10%H
B (144283
TN T I GITINTN GF FT S, =

A. D. R., 41:120, 1963 (Abst.). tologiia, 2:11, 1950.
Scott, D. B.: Electron Microscopic Evidence 22. Wellock, W. D., and Brudevold, F.: A Study

et v, a5 vt e w2t o e i b ettt st sontEEEtvn srrsE $ite & 1800 pere B, i 2 b oy ot S Al

KA e
& B i‘ﬂi

;dzz} (92) 2 6 2 4 C'_r"i?s*%‘)

) i ST TSR R e T e it s e i S "’fim"“'" g e e e e v i gt

— 332 —



