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Table 1, Classification and components of experimental groups

Compositions of Dentifrices

Treatment N n-CAP Fluoride Abrasives
Control 12 - - 10% silica
NaF 12 - 1000 ppm NaF 10% silica
SMFP 12 - 1000 ppm SMFP 10% silica
n-CAP+NaF 12 5% n-CAP 1000 ppm NaF 10% silica
n-CAP+SMFP 12 5% n-CAP 1000 ppm SMFP 10% silica

= @—TL B n-CAPS} F 79| EA3I5HE Z+ (calcium phosphate, Sigma, USA)- 50% ¥E3}

Ql NaF B SMPPE HEFo e 27] g4 AlFler, 35 pHe 5.071 HES 243 A

el Aol i ASERE AL ATEE  BHaole ATET AYElS 112 B

3¢5 0] sl B iz 3 irk o, AdFEH L gastric mucin(0,22%),

KCI(0.11%), KH,PO,(0.07%), NaCl(0.04%), CaCl, -

2. AF A5 € 9 H,000,02%)2 A7}8+ ¥, pHE 6,82 2dat3lt}.

A5 Eele AaAsel g 02 At

2.1, AlEm A At AdEN2 A A itk 2 Al z3)o] AR

2oy fdo] gle X9 T HAE AL Skt @3] A3} 8N 8 13] A}
|2 3x3 mi A7]|2 Adste] 45 ok Ik

[¢]
2 2o Aoz nesgt. W5 5 o

of
&% AJH S silicon carbamide paperE 0|83} 24 A2 R
600-1,200 grit7}bA] ©AIZ o2 <An}dt H | 3 un £ A ox o] A3 g x|k EEle Aok S/
diamond spray(DP-Spray P3, Struers, Germany)?} & 1:28] &2 Z§slo] AFREI o, B4V &
polishing clothingS- ©]-&3}¢] 2F Anfs} At 8 X9k NaFe} SMEPZ} 242} 0.22%, 0.76%8-F
=o] 1000 ppme] B2V} SHFE AL AREES
22 1B MY M, n-CAP A& o] A3} 7ol 71 axt
QA A ol 4 AR WA E o1 83t0]  7) gl AL v S nCAPZF BH-E 2 Al

{0

Smi 2719 & @A H, dHoR ol &S n-CAPS} B4 ST BAot A
B9ANAE YA Sl WE ARS USle 2T EE melskel 44 ne aelelE A4
1 Colld Basigitt,  trb AAEr] ukE el &gt AREs it
7217k o] Vickers AEAE 0|83}, A%E7} 60- (Table 1).

6

Of

st} 25, pH ==y
2 A7elde 7 Wl 3RS Adskr] sk
23 |8 A MEetEA H = pH &3 8-S ALg-8lolt). £3] Alghe] AAMZE

23] 8-A2 Carbopol(ETD 2050, Noveon Inc, o dojul= &3]9} Efl ol 9|t A)F3) A)7HS I
USA)©] 0.2% ¥ 0.1M lactic acidol] g=2kghelah 28l o}, A, Aoz o] &35 143
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Table 2, Daily process of pH-cycling model
Time Process
9:00 ~ 10:00 Demineralization
10:00 ~ 10:05 Treatment
10:05 ~ 13:00 Remineralization
13:00 ~ 14:00 Demineralization
14:00 ~ 14:05 Treatment
14:05 ~ 16:00 Remineralization
16:00 ~ 17:00 Demineralization
17:00 ~ 17:05 Treatment
17:05 ~ 09:00 Remineralization
D.W. indicates distilled water,
Table 3. Surface Vickers microhardness number values (VHN) of each group
Treatment N Baseline After AVHN
Control 12 67.48+6,272 122,17£19.92 54.69£17.254
NaF 12 67,906,012 218,14+25.07 150,23 +25,52b
SMEFP 12 68.18%5.85 203.28+13.81 135.10417.98¢
n-CAP+NaF 12 68.71£5.664 186.02428.66 117.32+27.10<d
n-CAP+SMFP 12 69.03£5,544 162,99+ 24 44 93.97+21.874

n-CAP indicates nano-sized carbonate apatite.
Values were Mean + Standard deviation,

Baseline and AVHN are determined by one way analysis of variance between groups
a-d The same characters are not significant by Tukey’ s multiple comparison at @< 0,05,

)
_N‘_u‘
N

W AejalaL, olo] 7 o] AAEA= 5%
& 5 Vi) AZhe A Soo] AHAZT. of
4L 257 WA gev, pH £PRYFHL

Table 29} Zt},

H7ret7] $lste]
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35S 10x 3t 7hste] VHNS SA43airt. AlH
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W Ee)] oAl the 242 919 41
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Fig. 2. SEM images of enamel surface which were treated several methods, Specimens were control tooth (A,
a), and were treated NaF dentifrice (B, b), SMFP dentifrice (C, ¢), NaF dentifrice added 5% n-CAP (D ,d), SMFP
dentifrice added 5% n-CAP (E, e). Magnifications were x 2,000 (A-E) and x 20,000 (a-€),

3. A7AA

%9] n- CAPQ‘r =4 l ofgk ZHTJ@PéE% 4371
#f8te Vickers BEAIE o] &3k pH £ E A
T o] AxE =AY rH(Table 3).

7y o) MR e WstE 4% A9 14U § =
E AdTolA 27 ol s SAEH o %
& FFO R MAIBETE FEHAT. pH 8

z =2 AF3E Bel 7H& NaF x| oF 2%
o2 Hit AVHNHO] 1502302 7H =9ko
SMFP %]} A2 & A|9]dt 1prA] —:rhgiﬂr

—EF—LJo?L

2}o]& B JtH(p < 0.05). n-CAPS} BAE
T B 2] sl BAIgHA o2 frofs)
B = QAN B GO 2 ARESE NaF,
SMFP X|Fx] x| ol v]s] Aoz foa}7
vro A3t a2 B}

o] 3|
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et
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2D, 2d). SMFP *]2¥3} n-CAP &3 2|72 2,000
w v oA 2R 23E 297 FFHAA
(Fig. 2E), @3|% F-9] ol t}eke] Bslzgo] 32td
Ao| #2E AT (Fig. 2e).
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Abstract

Remineralization effects of combined nano-sized carbonate
apatite and fluoride compounds
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Objectives: The aim of this study was to evaluate the remineralization effect on artificial caries-like
lesions by combined nano-sized carbonate apatite (n-CAP) and fluoride compounds such as sodium
fluoride (NaF) or sodium monofluorophosphate (SMFP).

Methods: The bovine specimens formed artificial caries lesion were assigned to one of the following
groups (n = 12): silica 10% dentifrice (control); 1000 ppm NaF dentifrice; 1000 ppm SMFP dentifrice;
1000 ppm NaF with 5% n-CAP dentifrice; 1000 ppm SMFP with 5% n-CAP dentifrice. The pH-cycling
was processed for 14 days. The toothpaste slurries were prepared by mixing 6.7 g of the dentifrice in
13.3 ml of deionized water. In the case of combined n-CAP and fluoride compounds, two components
were mixed immediately before treating the specimens. After demineralizing and pH-cycling, the
enamel VHN and SEM was again measured. The differences between the baseline or after the
treatments (AVHN) were evaluated by ANOVA and a Tukey’s test (a=0.05) for all variables. The
analyses were carried out using the SPSS System 12.0 software.

Results: After 14 days of the pH cycling procedure, NaF group had the highest VHN value (150.23 =
25.52, p< 0.05). NaF and SMFP groups combined with n-CAP were less remineralized than NaF-only
and SMFP-only groups, respectively. The two groups combined with n-CAP and fluoride groups
showed the much higher coverage of calcium fluoride globules than those of only fluoride compounds
groups.

Conclusion: The combination of n-CAP and fluoride compounds did not show any synergistic
increasing effect of surface microhardness. However, we could find out significant increasing effect of

calcium fluoride deposition on the surface.



