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Abstract Objectives : The purpose of this study was to determine of fluoride-releasing of orthodontic resin cements
containing fluoride and compare decalcification of tooth attached fluoride and non-fluoride resin cements. Methods : Total
eighty premolar tooth were used in this study. Forty tooth were used for fluoride releasing measurement and forty tooth
were used for decalcification measurement. Each forty tooth were randomly divided into four groups, and brackets were
attached on tooth surface with Blugloo, Light Bond, Orthofolw(experimental groups) and Transbond cement(control
group). After brackets were attached on tooth surface, forty tooth were immersed in artificial salival and then the quantity
of fluoride releasing was measured ever day for 8days and then three-days intervals for 3 weeks. Forty tooth were
immersed in decalcification solution for 48hours and then degree of decalcification was measured as lesion area, AF, and
AQ using QLF. The data were analysed by one-way ANOVA and Pearson's correlation coefficient using SPSS 12.0
program. Results : Fluoride release of experimental groups was higher than control group(p<0.05). Cumulative fluoride
release of experimental groups was also higher than control group(p<0.05). There were the highest release during first
day. AF, and AQ was high TB > BG > OF > LB (p<0.05). Change of AF, and AQ was also high TB > BG > OF > LB
(p<0.05). As for correlation between fluoride release and lesion area, AF, and AQ showed negative correlation but there
was no significant difference. Conclusions : This study shows that orthodontic reins cements containing fluoride release
fluoride and prevent initial enamel decalcification caused by orthodontic treatment.
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1. A=

1) TAL H7 AHE

B A7eME A 2oz vl AES st
AYeoRE BAE TYIL Yt BEYY Y 9
7 A|ES] Blugloo™(Ormeco Co., U.S.A), Light Bond
(Relience Ortho Prod. Inc., U.S.A), Orthoflow(Vericom Co.,
LTD., Korea)E AA3IAIL, 2o 2= BEAE 2F3}
A] 9%% BTHE S ﬂ];ﬂ AMES] Transbond™(3M
Unitek, U.S.A.)E A5} tH(Table 1).

2) Bl

Ao AL H EEPl& Archist metal bracket 4-%]
&-(edgewise bracket .018, Daeseung Medical IND. Korea)
o2 R0lE o83kt
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Table 1. Materials used in this study
Product Composition Type Code Manufacturer Lot No.
DenFil Etchant-37 Etchant 37% Phosphoric acid gel Vericom, Korea Et950337
Control group Transbond Transbond™ XT paste LC, non F TB  3M, Unitek, USA N111537
Transbond™ MIP primer LC, non F 9LB
Experimental Blugloo Blugloo LC, non F BG Ormco, USA 3277468
group Ortho solo contain F 2985250
Light bond Light bond adhesive paste LC, contain F LB Reliance, USA 0904707
Light bond sealant resin LC, contain F 0904661
Ortho flow Ortho flow LC, contain F OF Vericom, Korea FR940510S
BC plus Non F BP951
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Table 2. Composition of artificial saliva'®'

Composition Density(g/L)
NaCl 0.40
KCl 0.40
CaCl,2H,0 0.795
NaH,PO,-2H,0 0.780
Na,S-9H,0 0.005

CO(NH,),(Urea) 1.0
Distilled water 1000 mL
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2 d 243, o2 3dU Aoz 73] 459
o} o] =4 Al AFENN 2 mLe} =4 A AlHe] W
S AFS QFE 1 mLE £33k, 0.3 mLe] TISAB
(Thermo Fisher Scientific, Massachusetts, USA)S &3}k
U 84 o] A= (Model 710A pH/lon meter, Thermo
Fisher Scientific, Massachusetts, USA)S ©]-&3}o] E4x0]
LETE AT ELo)lFEE =4 Jo= AES

10 1L-= 01 T R

AFErN T WA FoATt.
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Table 3. Composition of decalcification solution

Composition Density(g/L)
Ca(NO,),4H,0 0.4723
KH,PO, 0.2722
CH,COOH 4.5083
Distilled water 1000 mL

varnished tooth surface

7
bracket
(3.7 X 35 mm)

%%

NN

Fig. 1. Windows area on tooth surface.
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Jstaon, B4 fejest €3] 71e] Ad#aA|= Pearson's
correlation coefficient® #23}5 T} SPSS 12.0 4] =2
IS o] &3, BE TAA el 0.050H

- | ot

1. B2 |Rol

B oAdel Algd wg e I Ba fElFE
A g Table 4, 59+ 2th. 245 XS HX1 A
HEE= EAE XS] &2 ] AlWE Hls)] &4
FrelFo] BAHSE Fo5A E=UdTth(p<0.05) BGE =
A A BA fFE|FFe] AU (p<0.05) 3LUAHE 7
371 AlEsk (p>0.05), 7EA7IAE thE ZEdll B3l
FrolshAl B2 ] BAE FElAIH 2 (p<0.05), L °]
o x oA 245 A ZTHTable 4, Fig 2). F
2 B fElE 9A BAS X3 gAARET EAs
EEA] 2 HXIAHE vl 2 B4 fEHs B
RO (p<0.05), BAE XA HIARE = ZHle
o3t xto]& HolA] eF3kth(Table 5, Fig. 3). B4 2%
o] S HH 4 Ado /P B BAE FEs

tH(p<0.05)(Table 4, Fig. 2).
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Fig. 2. Daily fluoride release.
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Fig. 3. Cumulative fluoride release.

gG3lagS Azl AJHE] lesion area, AFZE, AQ#S
Table 63} 7¥T}.

Bepls &) Aol 53¢ 271 lesion area, AFHL,
AQ#HE 17 7] el gt Afol7}F I TH(p>0.05) (Table

2. B3 MEd 53 Hepll & 723 & 4847 5 2384l g ot
QLFE o]&3dte] wAy§ Heple] 33 A3 3 § S =43 72+ 79 lesion area, AFZL, AQ#S =43 4
Table 4. Daily fluoride release (ppm)
Day BG(Mean£SD) LB(Mean+SD) OF(Mean+SD) TB(Mean+SD) p-value
1 1.12+0.08" 1.40+0.35" 1.65+0.27" 0.44+0.02°" *
2 0.800.06™* 0.93+0.22% 0.78+0.66™ 0.17+0.00% *
3 0.70£0.11% 0.62+0.05% 0.64+0.06% 0.06:£0.00% *
4 0.69+0.06% 0.54+0.04% 0.51+0.08%* 0.03+0.00% *
5 0.68+0.07% 0.4620.02%% 0.36+0.02%% 0.00£0.00% *
6 0.59+0.06* 0.4120.22%° 0.35:£0.02¢4% 0.00£0.00% *
7 0.44+0.05* 0.384+0.02"° 0.32:£0.04¢4% 0.00£0.00% *
8 0.37+0.02% 0.37+0.01*% 0.29+0.02%° 0.000.00° *
11 0.37+0.05% 0.25+0.03%¢ 0.58+0.29% 0.00+£0.00% *
14 0.260.02% 0.260.02% 0.18+0.02% 0.00+£0.00% *
17 0.13+£0.01 0.14+0.01¢7 0.10+0.02°78 0.00+£0.00% *
20 0.10£0.027" 0.13+0.02% 0.06+0.01°" 0.00+£0.00% *
23 0.04+0.01% 0.10£0.01°7 0.03+0.01° 0.00+0.00° *
26 0.000.00% 0.00£0.00° 0.000.00% 0.00+0.00%
29 0.000.00% 0.00£0.00° 0.00£0.00% 0.00+0.00%
p-value * * * *
:})<0.0S

The same letters in the same row indicate no significant different at oo = 0.05 by Tukey's test
"The same letters in the same column indicate no significant different at o = 0.05 by Tukey's test
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Table 5. Cumulative fluoride release (ppm)
Day BG(Mean+SD) LB(Mean+SD) OF(Mean+SD) TB(Mean+SD) p-value
1 1.12+0.08° 1.40+0.35% 1.65+0.27° 0.44+0.03¢ *
2 1.9240.12° 2.33+0.34* 2.43+0.26* 0.61+0.03¢ *
3 2.61£0.20° 2.95+0.38* 3.07+0.21* 0.66+0.03¢ *
4 3.31+0.24 3.49+0.39° 3.58+0.20" 0.69+0.03¢ *
5 3.99+0.28" 3.94+0.39° 3.94+0.20* 0.69+0.03¢ *
6 4.58+0.33" 4.36+0.39* 4.29+0.21° 0.69+0.03¢ *
7 5.03+0.56* 4.74£0.39® 4.61+0.22° 0.69+0.03¢ *
8 5.40+0.37* 5.11£0.39® 4.90+0.23° 0.69+0.03¢ *
11 6.50+0.37™ 5.87+0.36 6.64+0.95° 0.69+0.03¢ *
14 7.29+0.38* 6.66+0.35" 7.18+0.95° 0.69+0.03¢ *
17 7.68+0.39* 7.08+0.36 7.48+0.93* 0.69+0.03¢ *
20 7.97+0.43 7.46+0.36 7.66+0.92* 0.69+0.03¢ *
23 8.09+0.45" 7.75+0.37 7.76+0.91° 0.69+0.03¢ *
26 8.09+0.45* 7.75+0.37 7.76£0.91* 0.69+0.03¢ *
29 8.09+0.45* 7.75+0.37* 7.76£0.91* 0.69+0.03¢ *
*p< 0.05
*“The same letters in the same row indicate no significant different at o = 0.05 by Tukey's test
Table 6. The value of lesion area, AF, and AQ
Lesion area(mm?) AF(%) AQ(mm?>.%)
Before After Before After Before After
decalcification decalcification decalcification decalcification decalcification decalcification
BG 0.03+0.02 5.97+1.14 -10.39+5.75 -21.52+45.04° -0.82+1.08 -436.40+72.05°
LB 0.04+0.02 5.15+1.21 -10.14+8.75 -20.28+5.49° -1.17£1.20 -379.43+66.30°
OF 0.03+0.02 5.78+0.70 -9.9444.61 -20.64+4.17 -0.79+0.52 -421.80+47.60"
TB 0.04+0.02 6.12+1.18 -8.00+3.79 -27.82+3.46° -0.75+0.49 -540.90+69.71°

** The same letters in the same column indicate no significant different at o = 0.05 by Tukey's test

Z} lesion area k> L ZH] FAIA el Il
(p>0.05), AFZY, AQZHIA BAE sH-3h g7 #o] B4
E THEHA] @2 g R FAK SR fofshA Wk
TH(p<0.05)(Table 6).

Z7] 3} vl 3 lesion area, AFZY, AQZFS] W3l
A lesion area FrollME z} 7+l BAA =]zt gl
O1(p>0.05), AFRL, AQ#ke] Wshge] oA E4E X
ek gzlo] BAE XA &2 FRET FAHS
el 22 WHslEs B0 =M (p<0.05) E31A 4
o] US HFtH(Table 7).

Table 7. The value of difference between before and after
decalcification

Difference of Difference of Difference of

lesion area(mm?) AF(%) AQ(mm?*%)
BG 5.94+1.14 -11.14£7.51% -435.58+71.86"
LB 5.11x1.21 -10.14+12.20*  -378.26+66.93*
OF 5.74+0.69 -10.7+6.03* -421.01+47.42%
B 6.07+1.17 -19.82+4.10° -540.15+69.52°

*"The same letters in the same column indicate no significant different at o
=0.05 by Tukey's test

Table 8. Correlation between fluoride releasing and decalci-
fication

AF
-0.211

Lesion area
-0.177

AQ
-0.163

Fluoride releasing

3. 24 Ro| E3(elo| ARZERHA|

B2 f2]%3 Lesion area, AQ, AFS}S] AAAA S &
A5k A3, Bafeg 4 ke veke 2o A
£ H3{tH(Table ).
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