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1. Scattering properties of tooth tissue allow contrast enhancement.
2. Experimental procedure.
3. QLF main-board and handpiece product.

4. Scheme of in vivo study design.

5. The mean AF of control group according to the duration of

remineralization.
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6. The mean AF of White varnish® group according to the duration of

remineralization.

7. The mean AF of V-varnish® group according to the duration of

remineralization.

8. The mean AF of white Fluoro Dose® group according to the
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10. Quantitative light-Induced fluorescence image on fluoride varnish

reapplication group (upper right, #10).
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11. Quantitative light-Induced fluorescence image on fluoride application

group after 4 weeks nature demineralization (lower right, #40).
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12. Scanning electron micrograph of the teeth after fluoride application

at 4 weeks.

13. Scanning electron micrograph of the teeth after fluoride application

at 8 weeks.
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Table 1. The brand names and main components of the fluoride varnish used

Code Brand Name Composition Manufacturer

EXP 1 White Varnish 5% NaF, TCP, rosin, xylitol 3M ESPE, MN, USA

EXP 2 V-Varnish 5% NaF, TCP, rosin, xylitol = Vericom, Seoul, Korea

CTL Fluoro Dose 5% NaF Centrix, CT, USA
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Fig. 2. Experimental procedure

Fig. 3. QLF mainboard and handpiece product
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Table 2. QLF measurement site by group

me asur%r];}:e nt site QLF after 4 weeks QLF after 8 weeks
Control group Upper left Banding after no Premolar extraction at
premolar (#20) treatment 4 weeks
. . Banding after
Lower right Banding after no o .
premolar (#40) treatment application fluoride

Experimental group Upper right Banding after fluoride

varnish at 4 weeks

Banding after

re—application fluoride

premolar (#10) varnish application varmsh at 4 weeks
Lower left Banding after fluoride Premolar extraction at
premolar (#30) varnish application 4 weeks
- 12 -

&

| &1



35 AopFd o3 v
Y AR TH#10, #30) % =

A
Mg ool galel AY A 4F R 8F Fo FAste, A

1
3 w4 Exel B gEdquadE Bad WAt A4 e

E
ox
jg
K-y
k=)
i
iu}
ol

A\

FgAol= 27] 24 Aol HAF AAo] RFES QLY Z4¥9% 274
Sela, BE S3e 1909 A0l A v g5n

QUF taking e S
0 4w|-:(s 8 wks
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FVX ) = FV.O n Ext at 8 wks,
(n=7) (n=7)
. FV.O | De-min &s FV.O Re-min Ext at 8 wks
phe) — —_— o
T inhibit | v - Re-charge SEM taking
(n=7) (n=7)
-+ & De-min { l Ext at 4 wks
i inhibit SEM taking

PM, premolar; F, fluoride varnish; FVO, fluoride varnish application; FVX, fluoride
varnish non application, Ext, extraction; Re-min, remineralization, De—min,
demineralization; SEM, scanning electron microscopy.

Fig. 4. Scheme of in vivo study design
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Table 3. The mean AF of each group according to the duration of remineralization (96)

30 mins 1 hour 3 hours 6 hours 12 hours 24 hours

Control Before -7.30 £ 041 -7.33 £ 0.40 -7.34 £ 0.40 -7.35 £ 041 -7.38 £ 041 =740 £ 042

(N=12) After =727 £ 042 -7.34 £ 0.46 =742 £ 0.38 =744 + 041 =742 £ 0.40 =747 £ 043
“P-value 0.378 0.649 0.010 0.012 0.248 0.017

White varnish Before =766 £ 0.53 -7.68 £ 0.52 -7.66 £ 0.46 =765 £ 052 -7.89 £ 0.60 =781 £ 0.56

(N=12) After =789 £ 1.07 =761 + 1.31 -7.36 £ 0.94 -7.33 £ 0.67 -7.21 + 045 -6.90 + 0.71
*P-value 0.387 0.859 0.312 0.028 0.000 0.000

V-varnish Before -7.34 £ 0.37 -7.31 £ 0.38 -7.29 £ 0.38 =728 £ 0.38 =726 £ 0.36 =724 £ 0.35

(N=12) After =740 £ 0.39 =727 £ 0.38 =712 £ 0.48 -7.00 £ 0.34 -6.94 £ 0.30 -6.77 £ 0.23
*P-value 0.182 0.432 0.054 0.000 0.000 0.000

Fluoro Dose Before =740 £ 0.35 -7.39 £ 0.35 =7.37 £ 0.35 -7.35 £ 0.34 -7.33 £ 0.34 -7.32 £ 0.35

(N=12) After =750 £ 0.26 -7.35 + 041 =724 £ 0.18 =713 + 0.29 =707 £ 0.29 -6.92 £ 0.39
*P-value 0.141 0.618 0.092 0.055 0.012 0.001

Values expressed mean + standard deviation.
* Paired t-test, P-value < 0.05.
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Fig. 5. The mean AF of control group according to the duration of
remineralization (%).
* Paired t-test, P-value < 0.05.
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Fig. 6. The mean AF of White varnish® group according to the duration of
remineralization (%).
* Paired t-test, P-value < 0.05.
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Fig. 7. The mean AF of V-varnish® group according to the duration of
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2. BariU4] =X F A3l uhe FFF W

White varnish, V-varnishi= =% 6A17F A3 & tjzdo vl&] J3F &
3t (AAF)°] 9 &A =kar, Fluoro Doses ¥ 12A17F 3 3tz
v s 3 walgo] folE A =9kom, White varnishe] 333 W
X 12433 2477 A3 A FolA V-varnish®t Fluoro Dose®l &%z W

3tk ®t} ZItH(Table 4, Fig. 9).

Table 4. The mean AAF of each group according to the duration of remineralization

(%)

30 mins 1 hour 3 hours 6 hours 12 hours 24 hours

Control 0.03 -0.01 -0.09 -0.09 -0.05 -0.07
(N=12) (0.13) (0.10) (0.10) (0.10) (0.13) (0.09)

White varnish -0.23 0.08 0.31 0.32" 0.68" 0.91
(N=12) (0.88) (1.46) (1.01) (0.43) (0.47) 0.62)
V-varnish -0.06 0.04 0.18 0.27" 0.32" 0.47"
(N=12) (0.15) (0.16) (0.28) (0.18) 0.21) (0.20)
Fluoro Dose -0.10 0.04 0.13 0.23 0.26 0.40""
(N=12) 0.22) (0.24) (0.25) (0.36) (0.30) (0.29)

* P-value 0.581 0.993 0.359 0.008 0.000 0.000

Values expressed mean (standard deviation).

AAF = After application AF - Baseline AF.

* Post hoc Tukey’s test with Control group, P-value < 0.05.

t Post hoc Tukey’s test with White varnish® group, P-value < 0.05.
¥ One-way ANOVA test, P-value < 0.05.
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Fig. 9. The mean AAF of each group according to the duration of remineralization
(%).

AAF = After application AF - Baseline AF.

* Post hoc Tukey’s test with Control group, P-value < 0.05.

t Post hoc Tukey's test with White varnish® group, P-value < 0.05.
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Table 5. The mean AF and AAF of each group at 4 weeks

AF (%)
Group Name N Before After AAF (%)
treatment treatment
Control
group
Upper left 7 -4.41 + 3.02 -6.66 = 0.57 -2.25 + 2.64
Lower right 7 -1.70 + 292 -6.11 + 0.38 -441 + 2.69
14 -3.06 + 3.18 -6.39 + 0.55 -3.33 + 2.80
Experimental
group
Upper right 7 -4.40 + 3.01 -556 + 2.47 -1.16 + 4.47
Lower left 7 -4.29 + 294 -3.50 + 3.28 0.79 £ 4.18
14 -4.34 + 2.86 -453 + 2.99 -0.19 + 4.28
P-value 0.423 0.061 0.030

* Values expressed mean * standard deviation.
AAF = After application AF - Baseline AF.
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Table 6. The mean AF and AAF of each group on maxilla at 4 weeks

AF (%)

Group Name N Before After AAF(%)

treatment treatment
Upper left 7 -4.41 + 3.02 -6.66 £ 0.57 -2.25 + 2.64
(Control group)
Upper right 7 -4.40 = 3.01 -5.56 + 2.47 -1.16 + 4.47
(Experimental group)
P-value 0.991 0.272 0.590

* Values expressed mean * standard deviation.
AAF = After application AF - Baseline AF.

Aol A dzia 4 Abole] Wuw wa

7F LA TH(P>0.05).

AR O fel@ Hol

rr

Table 7. The mean AF and AAF of each group on mandible at 4 weeks

AF (%)
Group Name N Before After AAF(%)
treatment treatment
Lower right 7 -1.70 + 2.92 -6.11 + 0.38 -441 = 2.69
(Control group)
Lower left 7 =429 + 294 -350 + 3.28 0.79 + 418

(Experimental group)
P-value 0.124 0.080 0.017

* Values expressed mean * standard deviation.
AAF = After application AF - Baseline AF.

stetol A dzws Agw FBY Wals graolAE Pl %ad
AT AW A = AR ZAER o, EAGCR FoF 2ol7t AT
(P<0.05).
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Table 8. The mean AF and AAF of each group after reapplication on experimental
group at 8 weeks

AF (%)
Group Name N After treatment After treatment
Before treatment
(4 weeks) (8 weeks)

Upper right 7 -4.40 + 3.01 -556 + 247 -6.37 £ 0.39
AAF (%)" ~1.16 + 4.47 -198 + 2.88
AAAF (%) 0.813 + 2.28

P-value 0.383

* Values expressed mean * standard deviation.
T AAF (%) = After application AF (4 weeks, 8 weeks) - Baseline AF.
¥ AAAF (%) = AAF (8 weeks) - AAF (4 weeks).

-~

Aotol o] B AEE Al 4FelA mTh 8%l A Aol oFzh 4

adtel @37t AYHE AFOR Uegor), BALCR a2
(Table 8, P>0.05).
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Table 9. Fluorescence difference after application on control group at 8 weeks

AF (%)"

Group Name N After treatment After treatment
Before treatment

(4 weeks) (8 weeks)
Lower right 7 -1.70 £ 2.92 -6.11 + 0.38 -2.57 £ 321
AAF (%) -441 + 269 ~1.01 + 462
% AAAF (%) -3.06 £ 3.27
P-value 0.070

* Values expressed mean * standard deviation.
T AAF (%) = After application AF (4 weeks, 8 weeks) - Baseline AF.
¥ AAAF (%) = AAF (8 weeks) - AAF (4 weeks).
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% % tH(Table 9, P>0.05).

Fig. 10. Quantitative light-Induced fluorescence image on fluoride varnish reapplication

group (upper right, #10). A : Baseline. B : 4 weeks. C : 8weeks.

Aop 92 apAd BAMAE RER F AT ARLA 8F A A
gYgol Fhse 43 wgon, FAHE FoldA @FrHFig 10,
P>0.05).

Fig. 11. Quantitative light-Induced fluorescence image on fluoride application group

after 4 weeks nature demineralization (lower right, #40). A : Baseline. B : 4 weeks. C :

8 weeks.

stol -5 AT Aol 477 AAE3] T 47 EAvY S EXEA] 8F A}
Al YB3l FUtste AFE BHAoy, AR fFoshA &Fskth(Fig. 11,
P>0.05)
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Fig. 12. Scanning electron micrograph of the teeth after fluoride application at 4
weeks. x1,000. A : Experimental group (lower left, #30). B : Control group (upper

left, #20).

4734e] BAR Aokel SEM olvA] #9 A% BAHMUFEE AT A
BE Fehel ol vhebek W, BaEdnE
4 w87k a9 vk, 12).

Fig. 13. Scanning electron micrograph of the teeth after fluoride application at &
weeks. x1,000. C : Experimental group (upper right, #10). D : Control group (lower

right, #40).
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Abstract

Remineralization effects of fluoride
varnish containing TCP

on enamel surface

Lee Han-Chul, DDS, MSD

Department of Preventive and Social Dentistry,

The Graduate School, Seoul National University

(Directed by Prof. Jin Bo-Hyoung, DDS, MSD, PhD)

Among topical fluoride applications, fluoride varnish approach is one of
effective methods used for caries prevention and remineralization of
enamel.

The purpose of this study was to conduct for the remineralization effect
evaluation and proper application time of fluoride varnish. In vivo and in
vitro study was conducted to observe the prevention of enamel and
remineralization effect of enamel. Three kinds of white fluoride varnish
products were selected to evaluate the effect in vitro situation. We applied
fluoride varnish on the artificially demineralized bovine enamel specimens

for 30 minutes, 1 hour, 3 hours, 6 hours, 12 hours, 24 hours each by six
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groups. QLF was used to evaluate the remineralization effect.

For the in-vivo study, 28 premolars were selected by whom were
planned to extract for the purpose of orthodontic treatment. For the
experimental group, fluoride varnish applied to the sound tooth surface, and
orthodontic band cover the applied surface for four weeks. For the control
group, an orthodontic band was applied directly to the teeth to make an
artificial carious-like lesion. After four weeks, fluoride varnish re—applied
on the tooth surface. After that, the re-charge and remineralization effect
of fluoride varnish on the fluoride varnish applied teeth, or artificial
carious-like lesions were re—evaluated following the schedule. The collected

results were as followed.

1. When fluoride varnish containing TCP was applied up to 6 hours,
amount of enamel fluorescence was significantly increased and when
non-TCP fluoride varnish was applied up to 12 hours, amount of
enamel fluorescence was significantly increased.

2. In wvivo experiments, the amount of fluorescence was reduced
significantly during the four weeks in control group. However, the
amount of fluorescence loss iIn experimental groups Wwere not
statistically significant.

3. After four weeks in-vivo experiments, a qualitative analysis was done
through SEM after the extraction of premolars. In the control group, a
carious—like demineralized lesion was detected. However, the smooth
surface form was observed on the fluoride varnish applied experimental
group. Re—applied surface condition from the group of applying fluoride
varnish resulted by SEM images of a premolar tooth extraction time of

8 weeks were maintained and continuously smooth. In the group of
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applied fluoride varnish after 4 weeks natural demineralization, the
spherical shape surface was observed.

4. A mount of fluorescence on 4 weeks later re—applied group was reduced
slightly, this was not statistically significant. a mount of fluorescence on
4 weeks natural demineralization and fluoride varnish applied group was
showed a tendency to increase, there was no statistically significant

difference at 8 weeks.

Keywords : demineralization, enamel surface, fluoride varnish, remineralizatoin,

QLF, SEM
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