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Abstract

Introduction: To compare the effects of 0.05%
sodium fluoride (NaF) mouthrinse, GC Tooth
Mousse and GC MI Paste Plus on white spot
formation inhibition.

Materials and Methods: Thirty pairs of extracted
human premolars were cut in half mesio-distally
with a disc. The teeth were coated with nail
varnish, except a part of the buccal and/or lingual
enamel, which was used as the test area, and
then divided into 4 groups randomly: A) control,
B) 0.05% NaFmouthrinse, C) Tooth Mousse, D) M
Paste Plus. Therapeutic agents were applied once
daily following the manufacturer’s directions in a
PH-cycling model over 35 days. At the end of the
experiment, all the specimens were examined in
order to detect white spot formation before and
after drying (scoring 0-2). Mann Whitney test was
used for statistical analysis.

Results: The mean of the white spot scores in
groups B (0.16), C (1.4) and D (1.2) were
significantly lower than group A (2). Significantly
lower mean of white spot scores was found in
NaFmouthrinse group compared with two other
products. No significant difference was observed
between Tooth Mousse and Ml Paste Plus.

Conclusion: Although 0.05% NaF mouthrinse, GC
Tooth Mousse and GC Ml Paste Plus are effective
preparations to inhibit white spot formation,
NaFmouthrinse has better efficacy than CPP-ACP
(casein  phosphopeptide-amorphous  calcium
phosphate) products.
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Introduction

Enamed demineraization around orthodontic
gopliances is dill an old problem in orthodontic
treatments. Petients undergoing orthodontic ther-
gy are exposed to a higher risk of enamed demi-
nerdization. Appliances are directly attached to
tooth surface increasing the difficulty of achiev-
ing adeguate ora hygiene. Thus, the incidence of
the white spot lesions can be sgnificantly higher
amon? orthodontic patients with poor ord hy-
giene. 12 Prevalence of such lesionsin patients
after fixed orthodontic trestment varies between
15 and 85 percent.®? Furthermore, lesions de-
veloping during 2 years of orthodontic treatment
remineralize extremely slowly.®9

The effectiveness of fluoride as a anticarios-
tatic agent has been wdl established and topica
fluoride gpplications are commonly used to ar-
rest the progresson of active caries"% With
additiond oral hygiene instruction and combined
with dally use of a sodium fluoride rinse during
orthodontic treatment, incipient caries have been
reduced by 30 percent.®™ The sodium fluoride
rinses are available as a 0.05 percent daily rinse
(225 ppm) or a 0.2 percent weekly rinse (900
ppm). The dally rinseis probably more appropri-
aefor children asitisasmaler dose, and adaly
regime extends beyond a routine process and is
lesslikely to be forgotten.?

Today, bioactive agents based on milk prod-
ucts have been dso developed in order to release
eements that enhance reminerdization of the
enamel and dentine, under cariogenic condi-
tions™ So, these agents in paste formulas have
become commercidly available:

1-Tooth Mousse (GC Corp., Tokyo, Japan);
Topicd cream contaning CPP-ACP (casein
phosphopeptide-amorphous ca cium phosphate).

2-MI Peste Plus (GC Corp., Tokyo, Japan);
Topicd cream containing CPP-ACPF (casein
phosphorpeptide-amorphous cacium phosphate
fluoride).The level of fluoride in this cream is
0.2% (900ppm). Casein phosphopeptides bind to
cacium and phosphates, in nano particles, pre-
venting the crystals from growing to critica sze
and precipitating out of solution. The amorphous
cacium phosphate is biologicaly active and able
to release cacium and phosphate ions to main-
tain the supersaturated state™*>The CPP-ACP
technology has been demonstrated to have anti-
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cariogenic activity in laboratory, anima and hu-
man ingtu experiments as well as a randomized,
controlled cariesdiinical trial.*©

Sinceit is unclear which Topicd preparations
mogt effectively can inhibit enamd lesions, this
study was designed to evauate and compare the
effects of 0.05% NaF mouthrinse, Tooth Mousse
and M| Paste Plus on white spot formation inhi-
bition, using anin vitro pH cycling method.

Materials and Methods

Thirty pairs of extracted human premolars
without any clinical sign of decalcification or
enamel defects were selected. The teeth
(N=60) were extracted from 30 orthodontic
patients in the 11-15 age range at the time of
the extraction. All the teeth, based on pre-
vious studies, were kept in 0.1% thymol solu-
tion to inhibit microbial growth, until use.™”

Any soft tissue, calculus and/or bone re-
maining on the teeth following extraction
were removed with a dental scaler. The teeth
were cleaned with pumice and water; then,
cut in haf mesio-distally with a porcelain
disk (Bredentcompany, Italy). A carbon pen-
cil was used to map out a horizontal rectan-
gular area (4x5mm) in the middle of the buc-
cal and/or lingual enamel surface of each half
of the tooth for exposed window, which was
used as a test area. The outside areas of the
mapped window were coated with two layers
of acid resistant nail varnish (Nivea, Belers-
dorf, France). The 120 specimens were di-
vided into four groups randomly:

A) Control (No treatment)

B) 0.05% NaFmouthrinse (Behsa

pharmaceutical, Arak, Iran)

C) Tooth Mousse (GC Corporation, Tokyo,

Japan)

D) MI Paste Plus (GC Corporation, Tokyo,

Japan)

The specimens in each group were im-
mersed separately in aremineralizing solution
for 11 hours and demineralizing solution for 1
hour. Both solutions were agitated constantly
and maintained at room temperature. The re-
mineralizing solution, which contained 1.5
mM CaCl,, 0.9 mM NaH,PO, and 0.15 M
KCl had a pH of 7. This solution approx-
imates to the supersaturation of apatitic min-
erals found in saliva 89
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After 11 hours the specimens were removed,
rinsed with distilled water and transferred to the
demineralizing solution for 1 hour. The demine-
ralizing solution which contained 2.2 mM
CaCly, 2.2 mM KH,PO4 and 0.05 M acetic acid
had a pH adjusted to 4.4 with 1 M KOH.®® Af-
ter the first caries chalenge, the specimens of
the group B were immersed in the NaFmouth-
rinse for 1 minute. Tooth Mousse and M| Paste
Plus were applied to the enamd windows of the
groups C and D respectivey for three minutes.
All the specimens then were returned to the re-
mineralizing solution again.

The specimens were immersed alternately
in the remineralizing and demineralizing so-
lution for 35 days (this period had been found
in a pilot study to be sufficient to induce
white spots in these groups). At this time, the
experimental groups (B, C and D) were
treated by the therapeutic agents once daily.
The solutions were changed every day and
their pH levels were monitored.

After a 35 day pH cycle, the nail varnish
was removed carefully from each specimen,
using acetone (Advanced Technology and In-
struments, Co. Ltd, Hong Kong). The bucca
and/or lingua enamd surfaces were examined
in order to detect white spot formation, before
and after drying. The following criteria were
used for scoring the specimens:

Score 0: No white spot lesion
Score 1: White spot lesion only in dry enamel
Score 2: White spot lesion in humid enamel

The Mann-Whitney nonparametric test was

used for statistical anaysis.

Figure 1. Divided tooth with the test area.The
surrounding tooth surface was coated with nail
varnish

_—

Figure 2. Specimen (a) with and (b) without the
white spot formation

The Frequency of the digtribution of white
gpot scoresisgivenin Table 1.

The means of the white spot scores were Sg-
nificantly lower in the experimental groups (B, C
and D) compared with the control group
(A)(p<0.0001, p<0.0001, p<0.0001 respectively)
(Table2).

Result showed dgnificantly lower mean of
white spot score in group B compared with
groups C and D (p<0.0001, p<0.0001 respec-
tively). However, no significant difference was
observed between groups C and D (p=0.195)
(Table 3).

Table 1. Frequency of distribution of white spot
scores in groups A, B, C and D.

White spot score:n(%)
0 1 2 3
Group
A 0(0) 0(0) 30(100)  30(100)
B 25(83.3) 5(16.7) 0(0) 30 (100)
C 2(6.7) 14(46.7) 14(46.7) 30(100)
D 3(10) 18 (60) 9(30 30 (100)

Table 2. Comparison of mean of white spot scores
between experimental groups and control group.

Group(n)  Mean (SD) P-value*
B(30) 0.16 (0.37) .
A(30) 200) <0.0001
C(30) 1.4(0.62) o
A(30) 20) <0.0001
D(30) 1.2(0.61) o
A(30) 20) <0.0001

*Mann-Whitney test

**Sgnificant
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Table 3. Comparison of the mean of white spot
scores among the experimental groups.

Group(n)  Mean (SD) P-value*
B30)  0.16(037) .
cEo) 14067 0000
B(30)  0.16(037) -
DE0) 12061 00001
CB0)  14(062)

DE))  1.2(061) 0.195

*Mann-Whitney test

**Sgnificant

Enamel demineralization and white spot
lesions are the common side effects occurring
during the period of orthodontic therapy with
fixed appliances.®®?® After orthodontic
treatment, white spots may present an esthetic
problem even more than 5 years after treat-
ment. Thus, such lesions aPpew to be very
resistant to remineralization.®”

The results of our study confirmed that areg-
ular daily use of 0.05% NaFmouthrinse can Sg-
nificantly inhibit white spot formation. This
finding is in agreement with the study of Meye-
rowits et d., who found 0.05 NaF can prevent
deminerdization and enhance reminerdization
of enamd, insitu.® Following the application of
fluoride, loosdy bound fluoride or CaF, is
formed on the enamd surface or in caries le-
sons"® CaF, is the mgor product formed
when enamd is treated with topica fluoride to
react with calcium and phosphate ions. "% ® The
find product of these reactions may be fluoroa-
petite, which inhibits deminerdization and en-
hances the remineralization of crystals."?%

In the current study Tooth Mousse (CPP-
ACP) and M| Pagte Plus (H-CPP-ACP) signifi-
cantly reduced white spot formation. Karimi Na-
sab et d in an in vitro caries modd study, con-
firmed that gpplication of casein phosphopeptide
preparation (Topaca C-5) can reduce deminera
lization of enamel by more than 50 per cent.®V
The efficacy of the CPP preparation in Karimi
Nasab et d study®” was superior to the current
study. In their experiment, Topacd C-5 was ap-
plied to the specimens after each acid chalenge
(twice a day). Moreover, the solutions were not
renewed every day. So the more amount of this
agent remained in the sdliva solution. Thein vivo
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sudy by Balley et d showed positive effects of
Tooth Mousse, during 12 weeks gpplication, on
the reminerdization of white spot lesions formed
during orthodontic treatment.*? Brochner et
reported that topical treatment of white spot le-
sons after debonding of orthodontic appliances
with a CPP-ACP cream (Tooth Mousse) sgnifi-
cantly reduced lesons after 4 weeks.However,
the improvement was not superior to naturd re-
gression with daily use of fluoride toothpaste.
Pulido et d. dso didn’t find any inhibitory ef-
fects of MI Paste (CPP-ACP) during a 6-day
goplication time on the artificid enamel caries-
like lesions progression.*” Perhaps the period
and frequency of application of this topicd
cream has an important rolein its efficacy.

Reynolds and colleagues reported that CPP-
ACP binds to the surface of the tooth. In this
way CPP-ACP deposits a high concentration of
ACP in close proximity to the tooth sur-
face®® Under acidic conditions, localized
CPP-ACP buffers the free calcium and phos-
phate ions, substantialy increasing the level of
cacium phosphate in plague and therefore,
maintaining a state of super saturation that inhi-
bits enamel deminerdization and enhances re-
mineralization.®>*"

Trajtenberg et a in an in vitro study
showed that treatment of root surfaces with
CPP-ACP and FI-CPP-ACP significantly im-
proved caries resistance of root surfaces. In
addition, the study showed better efficacy of
FI-CPP-ACP compared with CPP-ACP.® |n
our investigation, although M1 Paste Plus (FI-
CPP-ACP) reduced white spot formation
more than Tooth Mousse (CPP-ACP), its ef-
fectiveness wasn’t dtatistically significant.
Tratenberg et a used polarized light micro-
scopy to determine lesion depth of each spe-
cimen, but in the current study, only the
presence or absence of the white spots (before
and after drying the specimens) was scored,
independent of the size of the lesions.

In the current study, NaF mouthrinse was
more effectively compared with both topica
creams, in inhibition of white spot formation.
However, Hay and Thomson in an in vivo study
didn’t find sgnificant difference between the
caries preventive effect of amouthrinse solution
containing casein derivatives coupled with cd-
cium phosphate (CD-CP) and 0.05NaF mouth-
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rinse among individuals with dry mouth.®®
Reynolds et d reported, for every 2 fluoride
ions, 10 calcium ions and 6 phosphéate ions are
required to form one unit cell of fluoroapa-
titegf Cal0 (PO4)6F2]. Hence, on topica appli-
cation of fluoride ions, availability of calcium
and phosphate ions can be limiting for net ena
mel remineraization to occur and this is ex-
acerbated under xerostomic conditions“® In
our study, the remineralizing solution approx-
imated to the supersaturation of apatitic miner-
adsfoundin sdiva. However in individuas with
dry mouth availability of the calcium and phos-
phate ions, which are needed for the effective-
ness of topical fluoride application, are limited.

Conclusion

Based on the data from this in vitro study it
can be concluded that, 0.05% NaF mouthrinse,
Tooth Mousse and M| Paste Plus can reduce
white spot formation. Comparison among these
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