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Table 1, Compositions of experimental dentifrices
- Active ingredient of
Classification Group d B Abrasives
esensitizing
Control dentifrice (BSD) Negative Control CaCO, 40%
Dentifrice containing Exoei NasSIOs 22 50 CaCO, 10%
Na,SiO; Xperiment anith 22.5% SI0, 10%
Dentifrice without Negative Control CaCO; 10%
Na,SiO, S0, 10%
Dentifrice containing N
el Positive Control SrClz 10% CaCOs 10%
2
Dentifrice containing Positi | Hydroxyapatite Colloidal Silica
HA ositive Contro. 10-20% 2-3%
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Table 2, Comparisons of dentinal tubule area after tooth brushing for 5,000 strokes with each dentifrice(unit: um)

Dentinal tubule area

Differences in dentinal

Classification N Baseline After tubule area pvalue
Control denifrice (BSI) 8 524+ 145 420138 1.04 = 0.94° €0.01
Dentifrice containing Na,SiO; 8 556 £1.60 226+ 122 3.30 = 1.80°
Dentifrice without Na,SiO, 8 5.05£139 308%136 1.96 + 1.13%

Dentifrice containing SrCl, 8 465+ 174 1.82 £ 0.50 2,82 1,73ab

Dentifrice containing HA 8 490+ 141 341+ 160 1.49 + 1.14%

p-value is computed by one-way ANOVA

ab same characters are not significant by Tukey’ s multiple comparison as @=0,05 in each group
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(e) SrCl, group

Fig, 1. Images of scanning electron micrograph of dentinal tubules were (a)
e, f) were brushed various dentifrices for 5,000 strokes,
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Table 3, The relative abrasivity of each dentifrice after tooth brushing and the area of dentin loss(unit: )

. Relative dentin
Classification

Area of dentin loss
p-value

abrasivity (MeanLSD)
Control dentifrice(BSI) 100,0 0.0201£0.0102 < 0,0001
Dentiftice containing Na,SiO, 71.0 0.0143+0.0052b
Dentifrice without Na,SiO, 74.2 0.014940.0092b
Dentifrice containing SrCl, 38.0 0.0076£0,004 bc
Dentifrice containing HA 7.8 0,0015£0.001 ¢

p-value is computed by one-way ANOVA

4b.¢ same characters are not significant by Tukey’ s multiple comparison as @=0.05 in each group

BSI group

T

Na,Si0; group

—‘w

non-Na,5i0, group

SrCl, group

HA group

Fig. 2. Images of dentin loss by surface profile measurement after brushing with each dentifrice
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Abstract

Abrasivity and occlusion effect of dentinal tubules
of desensitizing dentifrice containing sodium metasilicate

Sun-Ok Jang', Su-Young Lee*, Jong-Hun Choi’, Ho-Kwen Kwon™*, Baek-Il Kim***
"Department and Research Institute of Dental Biomaterials and Bioengineering
*Department of Preventive Dentistry and Public Oral Health
*Department of Oral Medicine,

‘Oral Health Research Center
Research Center for Orofacial Hard Tissue Regeneration, College of Dentistry, Yonsei University

Key words: abrasivity, dentinal tubules, desensitizing dentifrice, occlusion effect,
sodium metasilicate

Objectives: Exposed dentine with patent tubules allows the movement of tubule fluid leading to dentine
sensitivity. Occlusion of patent dentinal tubules effectively reduces the state of dentine hypersensitivity.
The aim of this in vitro study was to compare the occlusion effect of dentinal tubule and relative dentin
abrasivity(RDA) between the sodium metasilicate and the existing desensitizing dentifrices.

Methods: Dentin specimens were made from the root of extracted human molars. The teeth were
embedded into an epoxy resin mold and the surface was gradually polished by silicone carbide paper.
The dentifrices used in the study are classified into five groups: Gl-dentifrice containing Sodium
metasilicate, G2-dentifrice without Sodium metasilicate, G3-dentifrice containing Strontium chloride,
(G4-dentifrice containing Hydroxyapatite and G5-BSI reference dentifrice(control group). For occlusion
effect of dentinal tubules, the dentin surface was etched with 37% phosphoric acid for 60 seconds.
Specimens were brushed 5,000 times with the toothpaste slurries using BSI Brushing Machine. The
pictures of the sizes of dentinal tubules were taken by scanning electron microscopy( X 3,000) and
changes of tubule sizes were analyzed by digital analysis. For evaluation of RDA, Each tooth specimen
was brushed with the dentifrice slurries 1,000 times. The RDA of each dentifrice was evaluated from
the ratio of the BSI standard dentifrice to each experiment.

Results: The results showed that the mean difference of tubule size in descending order: G1-3.30, G2-
1.96, G3-2.82, G4-1.49, G5-1.04. The dentifrice containing Sodium metasilicate showed the highest
dentinal tubule occlusion. The results of RIDA were as follow: G1-71, G2-74.2, G3-38, G4-7.8 and BSI-
100. _
Conclusions: New desensitizing dentifrice containing sodium metasilicate was more effective than
existing desensitizing dentifrice on occlusion of dentin tubule. According to evaluation of RDA,
Although Sodium metasilicate dentifrice had a higher RDA than existing densensitizing dentifrice, it
showed lower RDA than BSI reference dentifrice.



