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ABSTRACT

Effect of surface treatments of detached bracket surface

on the shear bond strength.

Lee Chang Yong D.D.S.
Advisor : Prof. Ko Yeong-Mu D.D.S., Ph.D
Depar tment of Dentistry

Graduate School of Chosun University

Dentists are commonly faced with the decision of what to do with detached or
inaccurately positioned brackets that require re-positioning during treatment.
One solution is to reused the brackets without compensate for bond strength.
The purpose of this study was to evaluate the effects of the surface treatments
of the detached metal bracket on the shear bond strength(SBS) of orthodontic
brackets bonded to bovine.

Eighty detached brackets without any damage were selected and twenty new
brackets (CTL) were prepared. Twenty used brackets, which had less than 5%
residual adhesives in the base, were not treated, but cleaned with ultrasonic
cleaner using ethanol (EXP-1). Used brackets were ground with green stone until
mesh patterns were exposed (EXP-2), were sandblasted with alumina particles
(EX-3), and were sandblasted subsequent to green stone grinding (EXP-4). One
hundred bovine teeth were used for bracket bonding test. SBS test and adhesive
reminant index (ARI) evaluation were performed, and the data were analyzed
using ANOVA test (p = 0.05).

EXP-1 showed the significantly low SBS (8.24 MPa, p<0.05), but higher
bond strength than the clinically required bond strength. EXP-2 showed the
lowest SBS (6.59 MPa) among experimental groups. EXP-3 showed the highest
SBS (11.99 MPa), but no significantly different with CTL (11.50 MPa).
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Average SBS of EXP-4 was 10.20 MPa, it was not significantly different with
CTL or EXP-3.

Key words: refreshed bracket, green stone grinding, sandblasting, shear
bond strength. adhesive remnant index (ARI)
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(1) &=tel B3t A X2l
2 HRANN HRAT AECE g2 2= Sei3l (Tomy Inc, Japan) 3
M 80l& (Nikon SMZ-U, Tokyo, Japan)2Z Ect3! HI0|ALQl AMEHE & CIGHN
ol =401 gle Bef3l 80 HE M6t FUIGHALCH. &8k ettt =0l
HIOIA EXHO AL Ao XREHA 22 (5 % 012H) Eet3l 20 JHe Hiol
HHS FII2 XM2E otXl £ NESS ALS6tH =20 MEIINAM 5 22
).

(c)

Fig. 1. Bracket base: (a)
(residual adhesive < 5%),

10%),
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(new)
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Sct3l HiolA HHH &FE HEAME MAHSH fAGH0 green stone (1S0 030,
Shofu, Japan)22 HIOIALl B4 (mesh)It =& WK HAIMelst O, OIE
22 AI2B0t0 =So MEIINA 5 228 AIESE & HXZAIA HAHS Setls
EXP-2 AE 222 GIR/ALCH (Fig. 2). Bei3l HiolA ZHH &3 F=HME A
StJl IG5t 50 um 2=20ILt2 20 =0oF MEScetAEXMels U2, HESS M
0ot =30t MEJINA 5 2+ MEsH = AXZAIHA MAst Ect3lsS EXP-3 &
822=Z GIACH (Fig. 3). Ect3! HIolA HEHH MFE FENE HMAHGH| <
ot gl AES=Z HIoIAL B4t =2 MNKl HASH & HOlA EHA F
t2 HEIIE 20ot)]l fIGtH 50 wmm 2R0ILIZ2 MESAUHAE XIS TS OIE
S22 ME0t0 =3I AEIINAMN 5 2t MAGILD AZAIA MAs SBetas
EXP-4 AEZCZ OIRUCH (Fig. 4). SHHE AIEG6HA 22 Mz& 2c2i3! 20 i
= WxZ (CTL)2=z= GtA}CH (Fig. 1a). 2 A0 AtESH AEZE2 Table 101
Helotc

Fig. 2. Recycled bracket base af

ter grinding with green stone (EXP-2).

Fig. 3. Recycled bracket base after sandblasting with 50 um alumina (EXP-3).
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Fig. 4. Recycled bracket base after sandblasting with 50 #m alumina
subsequent to grinding with green stone (EXP-4).

Table 1. Experimental groups (n = 20) used in this study

Groups Bracket treatments
CTL un-used fresh brackets (new)
EXP-1 used brackets (residual adhesive < 5 %), no refreshment
EXP-2 used brackets, grinding with green stone
EXP-3 used brackets, sandblasting with alumina particles (50 gm)
EXP-4 used brackets, sandblasting with alumina particles (50 gm)
subsequent to grinding with green stone

HO ZE0| gl HEs 22X 100 HE HESHH X EHH &Fdt= 0122
£ WRGHA HMHE T2 0.1 % Thymol SHO 7 L2t 22AGIACH. PXNAM &
oz HESH &= YA 2RAE d3)| (UHR NS g m)z d3E S XM

& (ISOMET 1000, Buehler, Germany)2& ZEHGIH CIAIE A
(8 mm x 3 mm) 100 HE M=EBIUCH (Fig. 5a).
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Fig. 5. Specimen used in this study:
disk shape (a),
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the bovine was punched and cut to

bovine embedded in acrylic mold (b).
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ot=S HMZAMOIA HAISH B2 HIOIA (base)ll HEOZ LIS dHZEgASE
(MPa)E HIAGIZHLCH. AIEZE 20 M AIBES &=XHo6I gl EZHAE 16}
M AEFO SHE KoAHS ANOVA  test?r Newman-Keuls multiple

N=2E I U2 2AEFIHC).

— TT = T

L%
==
pl
Bl
n
N

= = MM 20l et Artunzt
Bergland (1984)JF HMIAISt EEH &F X4 (Adhesive remnant index, ARI)S Ol
A

E0ot0l gototd=l, BN MFX = (ARl) €2 Oteiet 201 4 HAH=Z2 =+

S} GtRU L.
score 0 @ X EHO LRIt M L0F AKX L2 B (0 %)
score 1@ X EHO HEHOIL 50 % 0lot2 &2 ZE2 (< 50 %)
score 2 © X EHO HEHIL 50 % 014 42 &2 (> 50 %)
score 3 @ R HHH ZE HEMIL L0r Y= F2 (100 %)
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Table 3. Results of shear bond strength test of experimental groups
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