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Effect of the Oral Moisturizer on Remineralization and

Increasing Hardness of Dentin Lesions in vitro

Kentaro Minamr', Akashi OnasHr', Toshiro Sato®, Taiko OisHr®
Mitsuo Kisur®, Hidetoshi Okapa?, Hiroshi SEGawa! and Kimiharu Hirosg?

The aim of this study was to investigate the effects of oral moisturizer that contains
fluoride on dentin remineralization and hardness in vitro. The bovine teeth dentin blocks
were cut out and embedded in a normal temperature polymer resin as 1 group 6 samples
per group. All of the samples were demineralized by immersion in a lactic acid gel con-
taining 1wt% carboxymethylcellulose (pH 5.0) at 37°C for 5 days and formed an artificial
early caries lesion. The samples were divided into 4 groups of 6 samples, which is group
A : Dem, group B : mineral solution, group C : oral moisturizer+0 ppmF, group D : oral
moisturizer+2 ppmF. Group A was only demineralization, and the others were immersed
in the mineral solution (1.5 mM CaCls, 0.9 mM KHsPO4, 20 mM Hepes, pH 7.0) and all
the samples were incubated at 37°C for 14 days. For group C and D, during the same
time, this oral moisturizer was applied to the dentin surface of the samples 3 times a day
and the samples were left in on incubator at 100% humidity, 37°C for 3 hours. Group B
was only treated with mineral solution. After 14 days experiment, the samples were micro
radiographed to measure lesion depth(um) and mineral loss value(vol% * um). Group C :
oral moisturizer+0 ppmF and group D : oral moisturizer+2 ppmF showed significantly
lower 1d and AZ values compared with group B : mineral solution. Then measured the
Vickers hardness (Hv) of the dentin surface was measured with Vickers hardness tester.
The group D : oral moisturizer+2 ppmF hardness increase significantly higher than that
of the other groups.

In conclusion, it was suggested that the oral moisturizer developed the remineral-
ization of dentin lesion and the fluoride in it may have increased the hardness of the
dentin surface.
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Fig. 1 Schematic mineral distribution and measurement
mineral parameters
Vs=mineral vol% level of sound dentin,
Ld=lesion depth(um),
A Z=mineral loss value(vol% * um)
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Fig. 2 Schematic Vickers hardness tester

LEX

A Z(vol% + um) &ML 7z (Fig. 1),

2) RFBREOWHEHE (¥ v H— AE

k)
FTRTORENE, RO %y F — 2Bk
WO K DWEL =, ¥y h— AR (NT-
MO001, SHIMADZU SEISAKUSYO, # ) DX}
HiA136/% & 4 ¥ £ FIEMAEDE T % LA
B E500kgf & IRFMHI30F D S TR A ERORHC
W UAAFEE 5 L7 (Fig. 2). ZOFEE,
i UIAAMIE 500kgf) & X HFAFRO R & X2H|eh 5
K& =R & O RAE LR O % R L7z,

#® ES
1) 3 IUVRESMOFHE (TMR)
e EELD, BKEE 1, 5XUIx50L
R A Z OFER%E Fig. 3128, BRI 1d 12
BWT, 5 HREOBIKERRD AR - KRB OIK

7 v (LI TR AN S & 2 ARl 3 B 0 R 72 -

(3)

HIED 3
(um) [ — ‘
80 o —|
60 - |
a 4
20
Uk 3TV ORMFES DR RES
3 + + .
o O ppmF 2 ppmF #p<0.05
(Vol% + um) | - R
2000 o
| ’ |
1500
b 1000 T
500 I
HRALIE 3T OFFREE ORRTH
bl + +
OppmF 2 ppmF  EER

Fig. 3 Comparison of Id (a) and AZ(b) values by type of

oral moisturizer (oral moisturizer+0 ppmF and oral
moisturizer+2 ppmF)
The oral moisturizer+0 ppmF and oral moisturizer
+2 ppmF showed a significantly lower 1d value
and AZ value compared with the mineral solution.
Each column and bar represent the mean+SD of
6 samples
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Fig. 4 Comparison of hardness values by type of oral

moisturizer (mineral solution, oral moisturizer+
0 ppmF and oral moisturizer+2 ppmF)

The oral moisturizer+2 ppmF hardness increase
significantly higher than that of the other groups.
Each column and bar represent the mean=+SD of
6 samples
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