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Occluding effect of dentinal tubule and sustaining power with dentifrice
containing nano-carbonate apatite

Su-Young Lee', HoKeun Kwon?**, Baek-ll Kim***

"Department of Dental Hygiene, Namseoul University, “Department of Preventive Dentistry & Public Oral Health, College of Dentistry,
Yonsei University, *Research Center for Orofacial Hard Tissue Regeneration, Brain Korea 21 Project

Objectives. The aim of this study was to evaluate the occluding effect of dentinal tubule and sustaining power with dentifrice
nano-carbonate apatite in vitro.

Methods. In the first test, fifty dentin specimens were divided randomly into the following five groups; control group (baseline),
experimental group (20% n-CAp), negative control group (0% n-CAp), and positive control groups (1: 10% SrCl, and 2: Er:Cr:YSGG
laser). The specimens of each group were brushed for 50 strokes with a V8 Cross Brushing Machine or laser irradiation for 90
seconds. In the second test, the dentin specimens of four groups except the control group were immersed in demineralization solution
(pH 4.8) for 3, 5, and 10 min after the first test. All the specimens were evaluated by SEM and quantified using an image analyzer.
The results were analyzed by one-way ANOVA and Tukey’s post hoc analysis using the SPSS 12.0 statistical package program.
Results. The 20% n-CAp group showed an occluding rate of 78% and significantly higher occlusion effects than the 0% n-CAp
group, 10% SrCI2 group and Er:Cr:YSGG laser group (p<<0.05). When immersed in acid solution for 3 min, the size of the dentinal
tubule not almost increased (ED Highlight - meaning is completely unclear) in 20% n-CAp group and Er:Cr:YSGG group. These
groups showed significantly higher sustaining power than the 0% n-CAp group (p<0.05). However, there was a no significant
difference in immersion time for 5 and 10 min.

Conclusions. The dentifrice containing 20% n-CAp was the most effective in occluding the dentinal tubules and showed superior
sustaining power in the short-term.
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Table 1. Area of dentinal tubule in each group after treatment unit: #m’
Groups N Max. Min. Mean+SD
Control Baseline 10 6.96 3.58 5.63+1.04"
Experiment 1 20% n-CAp 10 1.57 0.72 1.24+0.28°
Experiment 2 Er:Cr:YSGG 10 4.52 1.65 3.38+0.96"
Negative control 0% n-CAp 10 7.09 2.50 4.28+1.38
Positive control 10% SrCl, 10 5.04 2.51 3.95+0.85"

ab,c

The same characters are not significant by Tukey's multiple comparison at @ =0.05.
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-

127200 20 kv X3.0

Fig. 1. Fe-SEM images (%3,000)
of dentin specimens after tooth-
brushing for 50 strokes or laser
treatment 90 sec (A: baseline, B:
G 20% n-CAp, C: 0% n-CAp, D:

204300 20 kv X3.00K 10.0 10% SrCl,, E: Er:Cr:YSGG laser).
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Table 2. Area of dentinal tubule after acid treatment for 3, 5, 10 min unit: #m’
Immersion time
Groups N
3 min 5 min 10 min
20% n-CAp 12 1.99+0.74* 3.9240.75% 3.88+1.18"
Er:Cr:YSGG laser 12 1.69+0.58" 2.98+1.14" 3.95+0.35%
0% n-CAp 12 3.98+0.60° 4.00+1.18" 4.30+0.79°
10% SrCl, 12 2.86+1.00™ 4.16+0.52° 4.01+0.85%

Value are reported as the MeantStandard deviation.

**The same characters are not significant by Tukey's multiple comparison at @ =0.05.

Fig. 2. Fe-SEM images (%3,000) of dentin specimens after acid treatment (A: 20% n-CAp, B: 0% n-CAp, C: 10% SrCl,, D:
Er:Cr:YSGG laser / 3: Immersion in demineralization solution for 3 min, 5: Immersion in demineralization solution for 5 min).
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