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— ABSTRACT

THE REMINERALIZING EFFECTS OF EARLY ENAMEL CARIOUS LESION
BY SUPERSATURATED BUFFER SOLUTION UNDER PH CYCLING MODEL

So-Ra Kim, Suk-Jin Hong*, Byung-Duk Roh, Chan-Young Lee, Kee-Yeon Kum
Department of Conservative Dentistry, College of Dentistry, Yonse: University,
Department of Preventive Dentistry, College of Dentistry, Chonnam National University*

Dental caries is the most common oral disease. There are many factors contributing to its development,
but complete understanding and prevention are not fully known. However, it is possible to remineralize the
early enamel carious lesion by fluoride containing remineralization solution. Recently the pH-cycling model
has been used to examine the effect of fluoride solution on remineralization of artificial caries in vitro as it
can closely simulate the conditions encountered in vivo within a carefully controlled environment.

The aim of this study was to evaluate the remineralizing effects of supersaturated buffer solutions under
pH-cycling model. The specimen with 3mm-diameter was made using mature bovine incisors which has no
caries and has sound enamel surface. Early carious lesions were produced by suspending each specimens
into demineralization solution at pH 5.0 for 33 hours and the specimen whose surface hardness value
ranged from 25 to 45 VHN were used. The pH cycling treatment regimen consisted of 5 min soaks of three
treatment solutions four times per days for 15 days and the continuous cycling of demineralization and
remineralization were carried out for 15 days. Following the pH-cycling treatment regimen, the specimens’
surface microhardness were measured by the Vickers hardness test (VHN) and analyzed by ANOVA and
Duncan’ s multiple-range test.

1. The surface microhardness value of supersaturated solution, Senstime, and Gagline groups were
increased after pH cycling, and that of supersaturated solution was significantly increased corhpared to
saline group(P<0.05).

2. The surface remineralization effect of fluoride containing solutions was accelerated by saliva under pH-
cycling mode

3. The pH cycling model was considered appropriate to mimic the intra-oral pH changes when evaluating
demineralization and remineralization in vitro.

Under the results of above study, salivary remineralization effect can be improved by fluoride containing

remineralization solution. The pH-cycling model was considered appropriate to mimic the intra-oral pH
changes when evaluating demineralization and remineralization in vitro.

Key words : Microhardness, Remineralization, Supersaturated solution, pH cycling model, Degree of satu-

ration.
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Table 1. The composition of initial remineralization

solution
Supersaturated solution

Lactic acid (mM) 10

Calcium (mM) 20.2
phosphate(mM) 10

Sodium azide(mM) 3.08
Fluoride(ppm) 2

pH 4.3

Degree of saturation 0.268
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Aol wat pH7 2~322 HAY. FAFUYEF
(NaOH, Sigma, USA) & AH&3le] pHE 7.002 24 %
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Table 2. The treatment protocol to be used for pH
cycling (15 days)
a.9:00-9:05 a.m
b. 9:05-10:00 a.m
¢. 10:00 -~ 10:05 a.m
d. 10:05-11:00 a.m
e. 11:00 a.m - 12:00 p.m
f. 12:00 - 1:00 p.m
g. 1:00-1:05 p.m
h. 1:05-2:00 p.m
i. 2:00 -~ 2:05 p.m
3. 2:05p.m-9:00 a.m

Experimental solution
Saliva treatment
Experimental solution
Saliva treatment

Acid challenge

Saliva treatment
Experimental solution
Saliva treatment
Experimental solution
Saliva treatment

343



LYtz B2 =818 Vol 26, No. 4, 2001

2 AFel A AY £Ae 3xg gd3 gzdos
77 A A Senstime®@ Gagline®& At on &
A HzEo g YA FrE AHEE

®
_>il_'4
AC)

pH 3 29 dolq AL 147 B9 2389 &
7t E3)A17| 1 2t A fdo] U 5E B 43 7‘1"40}“
o o] o]9]9] AITHERE 50% ArEEr 50%9] <
el - gastric mucin(0.22%), NaCl(0.0SS/{;),
CaCl22H20(0.0213%), KH2P04(0.0738%) KCl
(0.1114%) -2.2 % & et} o] 531t (Table 2).
AlH 9] A2+ Table 291 pH-cycling protocol o wel 15
U3k JYs,

o} pH cycling 3 A1# <) 37}

AlE A2l A VHN 359 9% F9lA AA VHN
< 235k, 159 5< pH <3 Ad AHd da] Ag
A3o Wyd gue] ZAxWslE vlwalgeh 24 o H
T TFAAE AN 4 23he] Aol ANOVAS
Duncan®] tz4] mef o) 243kt

. A7axt

3} golo] ABs} FE Lol Y3 271 $AS
&8 2ddA 1597 23 ¥
E Table 3¢ 71=3}93t}.

B FNAEEY SNge 47
A7} Az supersaturated solutlon ol 71 Zeut
Gagline®eluU Senstime®T#& F93 Aol7F SIAT
(p>0.05), supersaturated solutlon_i A 2o &
A guto] A4 23 v wste] BAZHCR F94 A
Z7}8 A o2 JeEPGTtH(p<0.05).

V.o %

o} A& Al o R g F71xtel oJa) 2of Az
Ao #7140] gaiHTEA Uehde @3ez, §714e F
7, 7129 =, pH, Koke] 71 # {7129 24,
Bho) 5% 08 %70* W Bt A& F Thete 2l o
3 dgs et

7l {aEd $49 45 SAAHY g A= 235
e FEL Ldo] Hoj AAsh} EFoiN FER &
Aol F2 dojuA drt. o 4 7

s
e i
o o

o
oii &N‘
mg T
— 1>
me lo
b ofk
o ox

o

L orfe
)
re
ol

Aol W3] Brudevold "
59 a7t FH38 TRl 3
o] o] Ro7} U5 HE Br} 4o AYgA S A H7
w &o)2} 31913, Christofferson® Arends”= 748
o W2 A4 WA 711 B4t diphosphate 22
AAN A7} ¢4 WA Mg Fet WA RE FAE 1, AH
A} FF oA A7) §7IAEC] B THES B3] At
5o 450} ‘”"/”a& SalAIZITta &t en, Sperberst
Bunocore™ £ H1F 294 e g JAJu e AqAUA e W
2 #£29 E°1 E4o] &3l W FesAT 3
WA E AAG FRAME B Hart Ve AL
Yo} T}2 Aol Hasltin 3FHT}E. Aoba 52”% com™
pressed hydroxyapatite pelletsE ©]&ate] %

o} A el 5o 2H A A #£F
gletA EXo] £33} WA Ao Y4 o] of

0

oL °<1>N'
oYl Sk

nL
o
YT, o
3 Ao B

&
o

=1
o
o 32 o

Margolis® Moreno*?* Sol 93} -4
FEA3 P& 2389 3184 vhgeo A
ok 2] & &3] Gl Lo o) S
=), Aopt B &) At wf HofolA FriAo
w7 b 23] 7F dojuAl B 3wy 9] Zh
¢l o] 2o] dicalcium phosphate dihydrate(DCPD)9] 3
B2 2o] dojub TS FA Gtk kAT

ol wf E33} Wit A7) AsME o] 2o] FitEo] &

Table 3. The saliva-mediated effects of experimental solutions on surface hardness under pH cycling (VHN£S.D)

Treatment solution Before treatment

After treatment

Surface hardening Duncan grouping

Super. solution” 34.81+£4.15 113.96+38.79 99.16+38.37 A

Gagline® 34.65+4.10 117.44+32.26 82.79£30.76 A B
Senstime® 34.75+£3.98 110.02+28.44 75.26£27.24 A B
Saline 34.77+£4.00 97.95+25.63 63.18+26.69 B

n=12, Means with the same letter are not significantly different

* Supersaturated solution
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