Journal of Korean Academy of Oral Health 2020 December 44(4):180-186
https://doi.org/10.11149/jkach.2020.44.4.180

GIEElRlAl2|7|, ETIE0IMHIOIE, S=IH{EE ¥
O|2OIAMLIER High MIX[H7 X|0fEH Elg| U
X|OFH: 4 2dH|of 0|X|= Het

The effect of dentifrice including dental type silica,
tocopherol acetate, sodium fluoride and
sodium pyrophosphate on mineral density in enamel

Ho-Ki Jung', Sun-Young Chung', Yong-Su Ahn', Kyong-Hoon Shin?, Ja-Won Cho'

'Department of Preventive Dentistry, College of Dentistry, Dankook University, Cheonan,
“Aekyung Industrial Co., Ltd. R&D Division Dental Care Team, Daejeon, Korea

Received: November 23, 2020
Revised: December 5, 2020
Accepted: December 7, 2020

Corresponding Author: Ja-Won Cho
Department of Preventive Dentistry,
College of Dentistry, Dankook University,
119 Dandae-ro, Dongnam—-gu, Cheonan
31116, Korea

Tel: +82-41-550-1955

Fax: +82-41-553-6582

E-mail: priscus@hanmail.net
https://orcid.org/0000-0003-1458-0416
*0| =22 H57(9 2018 HiAL &t =22

Objectives: In this study, we aimed to investigate the preventive and protective effects of new
dentifrice containing dental type silica, tocopheryl acetate, fluorides, and sodium pyrophosphate on
the mineral density of teeth and demineralization of tooth surfaces.

Methods: A total of 119 bovine teeth pre—treated with the new dentifrice at three different concen—
trations for the experiment were randomly allocated into two control (DW and PW) and one experi—
mental (EC) groups. The enamel surface of all bovine teeth were demineralized using an artificial
demineralization solution. The dentifrice was diluted with distilled water (DW) at 1:1, 1:2, and 1:3
ratios. The samples were treated with the demineralization solution for 4 h after treatment with
the supernatants of each diluted dentifrice for 30 min, and this procedure was repeated 3 times
over a period of 24 h. The samples were examined using micro—CT to determine the amount of re—
duced bone mineral density (BMD) comparing the control and experimental dentifrices. The surface
changes of the samples were also examined using the scanning electron microscope (SEM).
Results: The average BMD of the bovine enamel surface between the treated and non-treated area
with the dimineralization solution was significantly different in the control, DW, PW 1:1, PW 1:2,
and PW 1:3 groups. However, there was no significant difference observed in the experimental
groups, including EC 1:1, EC 1:2, and EC 1:3. The average BMD of the dimineralized surfaces based
on the results of the 7 groups was significantly higher in every EC group when compared to the DW
and three PW groups.

Conclusions: The new dentifrice containing dental type silica, tocopheryl acetate, fluorides, and so—
dium pyrophosphate is effective in inhibiting the decrease in BMD and demineralization of enamel
surface, which was observed when the new dentifrice and demineralization solution was repeatedly
applied to the samples for 24 h.
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Table 1. Components of dentifices

Ingredient ratio (%)
Ingredient Experimental  Control Effect
dentifrice  dentifrice
Sodium fluoride 0.22 - Dental caries prevention
and remineralization
Sodium 1.00 - Prevention of dental
pyrophosphate calculus
Tocopherol 0.05 - Prevention of gingival
acetate disease
Dental type silica 19.00 19.00  Removal of dental plaque
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Table 3. Changes in tooth density in demineralized and non-deminer—
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BMD (MeanSD) Densi
Group  Demineralized Non-deminer-  P-value e diifilgl*
areas alized areas
DW 1.8940.40 2.45+0.11 <0.001" 22.8%
CDh 11 1.85+0.34 2.35+0.23 <0.001" 21.3%
CD 12 1.7140.36 2.36+0.19 <0.0017 27.4%
CD1:3  1.60+0.23 2.31+0.23 <0.001" 30.8%
ED 1:1 2.19+0.20 2.33+0.22 0.064" 5.9%
ED12 2184028 2.3140.25 0.198" 5.3%
ED 13 2.2040.21 2.3240.23 0.053" 4.9%

DW, distilled water; CD, control dentifrice; ED, experimental denti-
frice; BMD, bone mineral density.

*Measured in BMD max point (89.65).

"Tested by independent t-test.

"Tested by Mann-Whitney test.
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Fig. 1. Demineralization pattern of tooth surface by SEM (x3,000). DW, distilled water; CD, control dentifrice; ED, experimental dentifrice.
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