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Comparison of remineralizing effect of fluorides

according to the depth of early enamel carious lesion
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Abstract

Comparison of remineralizing effect of fluorides

according to the depth of early enamel carious lesion

Kim, Mi-Ri, D.D.S
Advisor : Prof. Lee, Sang-Ho, D.D.S., Ph.D.
Department of Dentistry

Graduate School of Chosun University

The aim of this study was to compare the effect of remineralization
with regard to the depth of early enamel carious lesions using three
different fluoride agents.

The specimens were prepared from the extracted bovine teeth with sound
enamel surface. Artificial early enamel caries were formed using
demineralization solution and severity of caries were measured as AF by
QLF-D. According to AF value, the specimens were classified into two
status depending on the depth of lesions; shallow and deep early enamel
carious lesions. Each status was divided into four groups according to the
types of fluoride agent used; control group, fluoride varnish group, fluoride
tape group, and silver diamine fluoride (SDF) group. After application of
each fluoride agent, the specimens were stored in artificial saliva for one
week. The amount of remineralization was examined using Micro-CT and
scanning electron microscope (SEM).

As a results, the SDF showed the greatest remineralization effect among

_iV_
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the three fluoride agents. The fluoride varnish and tape showed similar
remineralizing effect. Only in the SDF group, a difference in the
remineralization effect between shallow and deep early enamel carious
lesions was observed with higher remineralization effect in deep lesion

than in shallow lesion.
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Fig. 1. PVA-NaF Fluoride tape (experimental product).
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Table 1. Fluoride agents used in this study

Fluoride Agents

MI Varnish™

Manufacturer

GC Corp., Japan

Major Composition

5% NaF, CPP-ACP

Fluoride tape

experimental product

5% NaF, PVA

Advantage Arrest™

Elevate Oral Care, USA

38% Ag(NHs)oF

24M7E E]t AAAA e, vrA AlEE 2AIRbERE FAAZY 23E

Collection @ chosun

100 mm X 10.0 mm =719 ola¥ EF #xlo HE

Fus) g8 AR 2

Hegdol 50 mm X 50 mm =77 HEE ALA=

X
ool AW AZAT MER AHe] WAd HUL it

9% Lpro] Auke] AHE

e



2) 23" A H9 YFAZYHA(AF) 4 R AHEF

g3ld AEES AYAdsEE AF 5 dxAz AdE QLF-D (All in one

Bio Co., Seoul, Korea)E Ab-&3sto] #Zgst & A|He] o|n|x & A3til QA2 &
Mrgads 3 93 deE AN XA vaug FFM =R 2HAF, %)E =
Aatdtt. =43 AFS 71502 Fe(shallow) $2HMA( 0 vt -25 3¢} 20
S(deep) F-AHA(-25 vt -50 232 BFdta, 2448 # g3t BEaAAe F

Fol We} Qo2 449 a9 1F o2 EFATHTable 2).
3) EAAAE ol &3 AF3}
A 74 BadAel A#Rst Ene wass] s Zzte] gl me g

2ol BEaAAE A&t

Table 2. Classification of samples with artificial early enamel carious lesions

Group Type of Fluoride Lesion depth Number
Shallow 14
Control Artificial saliva
Deep 14
Shallow 14
F varnish Fluoride varnish (MI Varnish™)
Deep 14
Shallow 14
F tape Fluoride tape (experimental product)
Deep 14
Shallow 14
SDF SDF (Advantage Arrest™)
Deep 14
- 5 -
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Fig. 2. Comparison of surface density change (AHUV) between groups.

Different superscript numbers indicate significant difference between the groups

(p < 0.008, Mann-Whitney U test with Bonferroni correction)
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Table 3. Mean and standard deviation of surface density changes (AHUV)

between shallow and deep early carious lesions

AHUYV in each lesion depth

Group p - value
(Mean = SD)
Shallow 2449 + 5.10
Control 0.548
Deep 2297 + 559
Shallow 51.59 + 17.65
F varnish 0.548
Deep 4154 + 771
Shallow 4221 £ 14.12
F tape 0.548
Deep 32.18 £ 7.69
Shallow 105.88 £ 3.28
SDF 0.008"
Deep 136.87 £ 7.85

Mann-Whitney U test (+ : p-value < 0.05)
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Fig. 3. Comparison of changes of normal enamel density volume (mm”) between
groups.
Different superscript numbers indicate significant difference between the groups

(p < 0.008, Mann-Whitney U test with Bonferroni correction)
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Table 4. Mean and standard deviation of normal enamel density volume change

(mm®) between shallow and deep early carious lesions

Volume change in each lesion depth

p — value

(mm?® Mean + SD)

Group

0.65 + 0.35

Shallow

0.343

Control

0.39 + 0.15

Deep

158 £ 0.26

Shallow

0.730

F varnish

1.89 £ 163

Deep

2.63 + 0.83

Shallow

0.886

F tape

2.66 £ 0.90

Deep

332 £ 052

Shallow

0.029°

SDF

5.37 £ 2.01

Deep

: p—value < 0.05)

Mann-Whitney U test (x
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Fig. 4. Cross section of samples illustrating normal enamel density area (red),

demineralized area (green), and remineralized area (navy) in shallow and deep
early carious lesions. In shallow early carious lesions, the amount of
remineralized area (navy) is the least in the control group, and the greatest in
SDF group. This remineralization tendency is similar in deep early carious

lesions.
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Fig. 5. The SEM images of shallow lesion groups after one week of
remineralization (X10,000). (A) Base, demineralized enamel surface, shows rough
and porous enamel surface due to mineral loss. (B) Enamel surface of control
group (artificial saliva only) shows less porosities than that of base. (C) Enamel
surface treated with flouride varnish and (D) enamel surface treated with
fluoride tape show more smooth surface than that of control group. (E) Enamel
surface of SDF group shows the most smooth and least porous, implying the

high remineralization effect of SDF.

_15_

{“/Collection @ chosun



Fig. 6. The SEM images of deep lesion groups after one week of
remineralization (X10,000). (A) Base, demineralized enamel surface, shows rough
enamel surface with micro—cracks and holes due to demineralization. (B) Enamel
surface of control group (artificial saliva only) shows porosity, however, more
smooth than that of base. (C) Enamel surface treated with flouride varnish and
(D) enamel surface treated with fluoride tape show more smooth surface than
that of control group. (E) SDF group shows highly remineralized enamel surface
with the least porosity. All deep lesion groups show more rough surface than

shallow lesions.
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