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ABSTRACT

THE EFFECTS OF THE FLUORIDE CONCENTRATION OF ACIDULATED BUFFER SOLUTIONS ON
DENTINE REMINERALIZATION

Won- Sub Han, Chan-Young Lee*
Department of Conservative Dentistry, Yonsei University, Seoul, Korea

The aim of this vitro-study is to evaluate the effects of fluoride on remineralization of artificial dentine
caries. 10 sound permanent premolars, which were extracted for orthodontic reason within 1 week, were
used for this study. Artificial dentine caries was created by using a partially saturated buffer solution for 2
days with grounded thin specimens and fractured whole-body specimens. Remineralization solutions with
three different fluoride concentration (1 ppm, 2 ppm and 4 ppm) were used on demineralized-specimens
for 7 days. Polarizing microscope and scanning electron microscope were used for the evaluation of the
mineral distribution profile and morphology of crystallites of hydroxyapatite.

The results were as follows :

1. When treated with the fluoride solutions, the demineralized dentine specimens showed remineraliza-

tion of the upper part and demineralization of the lower part of the lesion body simultaneously.

2. As the concentration of fluoride increased, the mineral precipitation in the caries dentine increased.
The mineral precipitation mainly occurred in the surface layer in 1 and 2 ppm- specimens and in the
whole lesion body in 4 ppm -specimens.

3. When treated with the fluoride solution, the hydroxyapatite crystals grew. This crystal growth was
even observed in the lower part of the lesion body which had shown the loss of mineral. (J Kor Acad
Cons Dent 34(5):526-536, 2009)
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Table 1. Composition of decalcification solution.

Composition Concentration
Lactic acid (mM) 10
Calcium (mM) 15.6
Phosphate (mM) 9.5
Sodium azide (mM) 3.08
pH 4.3

Table 2. Composition of remineralinzation solution.

. Concentration
Composition Groupl Group?2 Group3
Lactic acid (mM) 10 10 10
Calcium (mM) 28.5 28.2 28.6
Phosphate (mM) 9.5 9.7 94
Sodium azide (mM) 3.08 3.08 3.08
Fluoride (ppm) 1 2 4
pH 4.3 4.3 4.3

Calcmm Phosphate, lactic acid 2 Fluoride®| %
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(Hitachi 736-40, Hitachi, Japan)& ©]&3}o
311 Table 2v 47t 3 33 d580

ol

BN o N Jﬂ
oX 1 Lot ot

==

12 o ot
190§#Hm

528

7. FARIRLEOIY B

FH1H 9709] 50 cc SehAE Bol U THE 23| g3
S A$n NS B U YR|etEE A8 T 25
gzo] FAAZT 48213 A2 T AJAE oA

7Y SFrel AA e = Ao}
% mallets o3t X|Za FEAZAT, ojuf sAE Al
AL STl 247 B2 F 7
A A2 tA] BAHHE nail varnish® =¥3k] win-
dow¥t =25 55 ¢ § AFHE 92 50cc ZAH F
of oA Y3 25C FexdM AR T4 F AlEE
AZAA A FFHFel A2 = R]O} FEo| FHoR
osteotomeZ} mallets ©|&sto] 2|25 FFAAAT o2
Al FHE Ao EAA 37K, E@/‘M 37N, 2 & 30
A 978 AFshalA %‘ 15719l AlE-& aluminium
stubsell ZHAIZ] & AZBE A a3 elste] FARAL
dn]7 (Hitachi, S-800, Japan) 2.2 ##a%i Tt

1. HgdnlEd ¢
1 ppmizell A& F-¢fol whet g3 3 239 Fiol &
Ao FEEHAG. FABAZAA ] AFSFe] T2 AR

8} 199 5 pmol A A28 729] 20 mm AER Z7}sk
2,4 ppm:rLJ/]- HlwE o 2 zpol7} gigith, e HAaE
A 35 A% 2, 4 ppmrdllME SAESZAE A=
o AFA Q1 A3l wi=o] gAo] &gt ] Hlgl 1 ppmtel
e AY BFEHA gtk WARA sHte Al Al
B3t 937t e FPoR #EEon =
27 o] JgE|o] Aopa] e 53‘:417} TEEA okt WA
A3 AdH e E‘ﬂoW = Yeile 39 EAlE A7k A4
Aot A adHe FIoew %ﬂr%ﬂi’iﬁ‘ﬂ ot E
O FeE=dE Eo]t HAEA sHie ARk 7

2 Waduo] ddotd For olFstel AAH
57}‘5}““/} Figure 1.

DO
=]
el

=]

-LI

4 1o ~

on,

_1

»

=

01)11
&
of

By
2l
ox
o
10
=)

)
o
o2
o

o
=

it

32

o

=

J o
B

S

o,

4 Was) e 3108
o[ WagA Rt TN
of ‘ot FARFeR
g wier 4= a8
T PR 2 ©Ee ¢
3} A FgEEH 0| S}
4 ppme] ¢ il
BzAe By oAgy

¥
[
LU
ol
L
i
, b
;'8_11.5
By
(3
~ o
.

lo
[ex?)
B
ftH
i)
i
¢
iy
fat
rr
2L
o

A

ok ®
ok

2A sl A= 1 ppm
ol §-Alste] ArobAahe] a4
3o} (Figure 2).

B3t AD FEekih o4
Alztel 73 ael @A A&

N_HO""'
:.:.‘—r'o>'
& 2 % +

omn
rlo



oA Belg $714 BE ol Wt 244 B
F AR A¥E WA SR3e A Y Rz
el AN 23 Ak 4

R 5SS BLEEIH HOIS B DIFE g

A SANE a9 el BRULT. Teut, ol

w89 PPN 2zl SuEARY 249 A7)

15-25 nm2 433014 8-15 nm 2} 2 #23)

o 714 Azl Swahl AgE EWFIAE 7o)
244%0] BEEY,

(1) 1ppm

‘]‘—“_1 4”401]/‘1 50 pm Zo|7HA FHFo] HEEHH. o]

& ool eyt ehds] 24 EN e 10-30 nm¥
= 37]4
Atk o] %<

FAabskIg A Aol Kl F3to] glo] ujE =ik
FARISIA Mg T2 B4 dotdA #

Figure 1. Representative polarizing light microscopic images of 1 ppm specimen (X 100).

(A- remineralization 1day, B- remineralization 5day, C-remineralization 7day)

(A- remineralization 1day, B- remineralization 5day, C-remineralization 7day)

Figure 2. Representative polarizing light microscopic images of 2 ppm specimen (X 100).

Figure 3. Representative polarizing light microscopic images of 4 ppm specimen (X 100).

(A- remineralization 1day, B- remineralization 5day, C-remineralization 7day)
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Whohgsh #us FRENCH BFYolLE T

Figure 4. Representative scanning electron microscopic (SEM) images of 1 ppm specimen (X 10,000).

(A- 10 pm, B-150 pm, C-200 #m, D-250 pm each from surface)

Figure 5. Representative SEM images of 2 ppm specimen X 10,000).
(A- 50 pm, B-150 #m, C- 200 #m, D-250 #m each from surface)
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Figure 6. Representative SEM images of 4 ppm specimen (X 10,000).

(A- 50 #m, B-150 #m, C- 200 #m, D-300 #m each from surface)

Figure 7. SEM images of superficial layer (X 100,000).
(A- Normal dentine, B- Decalcified dentine, C- Dentine treated with 1 ppm re-mineralized solution for 7 days)
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Figure 8. SEM images of upper part of lesion body (% 100,000).
(A- Normal dentine, B,C and D - Dentine treated with 1,2 and 4 ppm re-mineralized solution each for 7 days)

Figure 9. SEM images of lower part of lesion body (x100,000).
(A- Normal dentine, B,C and D - Dentine treated with 1,2 and 4 ppm re-mineralized solution each for 7 days)
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