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pH 5.0& A& FrAIAI71HA] 0.55 un AFAIE o]-&
ato] o3ttt o &AL 0.5% Cabopol
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Table 1, Compositions of controf and experimental mouthrinse solutions
Group Classification Solution Solute
1 Negative control group DW -
2 Experimental group Dw 1% HAp
3 Experimental group DW 5% HAp
4 Experimental group DwW 10% HAp
S Positive control group 0.05% NaF -
6 Experimental group 0.05% NaF 1% HAp
7 Experimental group 0.05% NaF 5% HAp
8 Experimental group 0.05% NaF 10% HAp
DW is distilled water
HAp is nano-sized or micro-sized
26, BB sia

2 QoA rhel AR 2 the HAp $ 94
o] A aAE sk A BERAEL
ARg it B APl AFHOR 7]
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i Aol A8 Aol 12413, ABe g
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Table 2, VHN values of micro-HAp and nano-HAp by simple immersion model for 24 hours

Baseline Treatment 12 hours + Remineralization 12 hours

Group (48 hours demin,) Nano-sized Micro-sized P-value’
D.W 36.3 £ 6.9* 20+ 27° 20t 27°
D.W+1% HAp 6 35.4 £ 58° 477+ 80° 39.0+ 66° 0.05
D . W+5% HAp 6 359 +73 633+ 57 ° 388+ 79° 0.02
D.W+10% HAp 6 363+ 67" 711E£ 79 °° 39.0* 70° 0.01
NaF 6 36,1+ 7.1° 757 96 ° 757 96°¢
NaF+1% HAp 6 34,9 £ 5.8 767+ 77 °© 718+ 96 °° 0.39
NaF+5% HAp 6 35.7 £ 82° 790+ 61 ° 663+ 122° 0,01
NaF+10% HAp 6 36.3 = 6.6 1003 +13.1 ¢ 77.1+% 79 ¢ 0.02

Values are reported as the Mean * Standard deviation
Concentrations of all NaF are 0,05%

* Statistical comparision by t-test

abcd The same letter indicates no significant difference at = 0,05 by Duncan’ s studentized range test

Table 3, VHN values of micro-HAp and nano-HAp by simple immersion model for 48 hours

Baseline Treatment 24 hours + Remineralization 24 hours
Group N (48 hours demin.) Nano-sized Micro-sized P-value’
DWW 6 363*069° 499+ 45° 499+ 45°
D.W+1% HAp 6 354 £58"° 50.8 & 6.3 58,0 £11.2° 0.28
D.W+5% HAp 6 3»9+73" 687 40° 580+ 46° 0.01
D.W+10% HAp 6 363+67" 765+ 67°¢ 657 £ 11.7¢ 0.22
NaF 6 361+7.1° 883+ 53 ° 883% 53 °
NaF+1% HAp 6 34.9 + 58" 903+113 °© 878+152 " 0.71
NaF+5% HAp 6 357t 82° RNOE 61 ¢ 877 121 ° 0.22
NaF+10% HAp 6 363+ 66" 1134+ 93 ¢ 985+ 72" 0.01

Values are reported as the Mean £ Standard deviation
Concentrations of all NaF are 0.05%

* Statistical comparision by t-test

abed The same letter indicates no significant difference at @=0.05 by Duncan’ s studentized range test

£ SPSS 12.0 ¥-4| package program o]-8-3}o] £
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200 nm

200 nm

Fig. 1. TEM images of hydroxyapatite particles, Particles of HAp were micro-sized (A) and nano-sized (B)

HAp7} micro-HApell ¥4 A}838t 347} ©f -5
3 Ao YeERITHp < 0.05). Svldl w2 A33}
E7 "2 nano-HApE Fol= &rlEX F
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Fig. 2, SEM images of enamel surfaces which were treated several methods, Specimens were sound tooth (A,
a), artificial incipient caries lesion tooth (B, b) and were treated for 48 hours with distilled water added 10%
nano-HAp (C, ¢), 0.05% NaF solution (D, d}, and 0,05% NaF solution added 10% nano-HAp (E, e).
Magnifications were x 2,000 (A-E) and x 20,000 (a-e).
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Abstract

The comparison of remineralizing effect on mouthrinse containing
nano sized or micro sized hydroxyapatite

Min-Young Kim, Ho-Keun Kwon, Baek-11 Kim
Department of Preventive Dentistry & Public Oral Health, Oral Health Research Center,
Research Center for Orofacial Hard Tissue Regeneration College of Dentistry, Yonsei Unversity

Key Words: early caries lesion, micro-hydroxyapatite, nano-hydroxyapatite, remineralization

Objectives: The aims of this study were to compare the remineralizing effect of hydroxyapatite
depending on the particle size and to evaluate the combined effects of nano-HAp and fluoride on an
early caries lesion in human enamel.

Methods: Forty-cight specimens with average VHN of 25-45 were selected from the demineralized
enamel and assigned to 8 groups. The treatment solutions consisted of experimental and remineralizing
solution and specimens were incubated in a simple infusion model. The treatment solutions consisted of
0%, 1%, 5%, and 10% nano-HAp in distilled water or the same concentrations in a 0.05% NaF solution.
In order to verify the remineralizing effect on the microhardness of enamel, each specimen was
immersed into the treatment and the remineralizing solution for 12 hours each(total 24 hours) and the
VHN was evaluated. This step was repeated making a total of 48 hours. Transmission and scanning
electron microscope were used to identify the change in the enamel surface. Statistical significance was
identified by one-way ANOVA followed by a Duncan’ s studentized range test using the Window SPSS
12.0 statistical package program.

Results: The degree of remineralization according to the VHN values was higher in the NaF groups
than in the distilled water groups. The remineralizing effect increased with increasing treatment and
remineralizing time. In addition, the VHNs of the demineralized enamel increased with increasing HAp
concentration. The remineralizing effect was more observed in nano-HAp than micro-HAp(P < 0.05).
SEM showed that the microstructure of the enamel surface was changed by NaF and nano-HAp. In
particular, the enamel surfaces in the nano-HAp groups showed filling of the micro pore structure.
Conclusions: Nano-HAp has more remineralizing effect than micro-HAp. In addition, HAp appears to

have a synergistic remineralizing effect with the fluoride.



