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——Abstract

strength of orthodontic brackets in vitro.

able by surface treatment with a carbon dioxide laser.

The purpose of this study was to investigate the effect of various surface treatment methods on the shear bond

Ninety six specimens, 6 mm in diameter and 5 mm in height, were made with composite resin (Filtek™ Z350
XT, 3M ESPE, USA) and treated with an aging procedure. After aging, the specimens were randomly separated
in six groups: (1) control with no surface treatment, (2) 37% phosphoric acid gel, (3) 4% hydrofluoric acid gel,
(4) sodium bicarbonate particle abrasion, (5) diamond bur, and (6) 1 W carbon dioxide laser for 5s. The metal
brackets were bonded to composite surfaces by means of an orthodontic adhesive (Transbond XT, 3M Unitek,
USA). Shear bond strength values were evaluated with a universal testing machine (R&B Inc., Korea).

Analysis of variance showed a significant difference between the groups. Group 5 had the highest mean shear
bond strength (11.9 MPa), followed by group 6 (11.1 MPa). Among the experimental groups, group 2 resulted
in the weakest mean shear bond strength (5.22 MPa).

The results of this study suggest that the repair shear bond strength of the aged composite resin was accept-
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1. ST Al HE

g7 (Filtek™ 7350 XT, 3M ESPE, USA)& ©]&-3}]
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Bzt AFE AJHEE QFEFY (Taliva Solution,
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T AEA T ST 27 A EAE & RE AHS A2
W] 41 B9 el ML, 3 F e wap
& Wie 9P TUE Adsa oA L ofage
7 BEof v E3tt.

2. 038 IR n¥dg 2213l

AlgE SR w8 Bl JAA 7] AaiA &
#2 (Transbond XT, 3M Unitek, USA)S o]-&3&tith. Hlo]
2~9] HA o] 10.88 mm?¢! Aot 34x-¢ Bl (Mini Mater

FNDS

Series, American Orthodontics, USA)S A &80l Al&-8tAth
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3. SEfefElel HAZ|

967] B E TSI oz 16714 67he] Fom tirlet

17 ZuAgE A ¥ken, 27 37/ °12H(3M
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4. Wetgo] 55

Avgde UL% 127 (R&B Inc., Korea) & o &3te] =
At Fig. 1), AL 2487] 904 1 mm/min®)
S @Y rﬂow A oz 9L Sk B A
AolA] Bl gepd el Aol Y& SHAAT. UL kef
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sarsT

Acrylic resin

Shearing
rod Composite

resin

Bracket

Fig. 1. Equipment and technique for measuring shear bond strength. A.
Universal testing machine (R&B Inc., Korea), B. Schematic illustration of
the shear bond strength test set-up.
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dol e A ke vma] N deiA B z
(one-way ANOVA)Z ©]-43&99 2, Tamhane testES o]&
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], fFoeTe p<0.05°]%U}. Groupl Group2 Group3 Group4 Group5 Groupb

Fig. 2. The box plots showing the shear bond strength of orthodontic
brackets bonded to aged composite resin restoration surfaces.

Table 1. Descriptive statistics of the shear bond strength values and results of the multiple comparison test

Mean £ SD Minimal Maximal
Group number Surface treatment (MPa) (MPa) (MPa) Tamhane*
1 No treatment 448 £ 0.50 3.7 5.14 A
2 37% phosphoric acid 522 £0.77 4.51 6.49 A
3 4% hydrofluoric acid 8.90 + 1.20 7.48 11.27 B
4 Sodium bicarbonate particle abrasion 874 + 131 6.85 11.27 B
5 Diamond bur 11.86 £ 1.55 8.83 13.7 C
6 Carbon dioxide laser 11.15 + 0.70 9.91 12.08 C

SD : standard deviation
* : Groups shown with different letters were significantly different at the p = 0.05 level according to the Tamhane test.
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Table 2. Frequency and percentage occurrence of the adhesive remnant index(ARI) scores

Group number Surface treatment ARI=0 ARI=1 ARI=2 ARI=3 Sample number
. 15 0 0 0 !
No treatment (100%) (0%) (0%) (0%) 5
. o 15 0 0 0
2 37% phosphoric acid (100%) (0%) (0%) (0%) 15
\ o 15 0 0 0
3 4% hydrofluoric acid (100%) (0%) (0%) (0%) 15
4 Sodium bicarbonate 9 6 0 0 s
particle abrasion (60%) (40%) (0%) (0%)
Diamond b 0 0 0 15 1
5 1amond bur (0%) (0%) (0%) (100%) >
. 0 0 0 15
6 Carbon dioxide laser (0%) (0%) (0%) (100%) 15

2. Adhesive Remnant Index(ARI)

,_A
M
N

T, ST E BF 00| AR
5+ 349 A4S BN (Table 2) 1,
= JH

o ge2te® o B2 &(pore)©] a"éﬂ‘ﬂ SilL
itk & Abg-ato] ﬁ”ﬂﬂﬂ =l 5%01]/‘1 7}
FAE & glen, vA
“5]01 sict. ]’&ﬁ}‘% 5

53 A% 7S PAeka glen, 5Et 1_1@133.% B A=g
E"]‘Jr, ol BtAe 83 725 Holu git},

g £EE v wAg BeplS B3] e
AL AT oln B2 713 FA g e
2% A, dx 714 nA #E Hor AR Rienjd Fig. 3. Scanning electron microscope images of the composite surfaces
o3t n|M7|AA A= dAslc) o|2]dt u|A|7| A A At after the application of various surface preparation methods: (A) Control,
o] BalyA 4223 HAyY A 7t AFH S =77 1) (B) 37% phosphoric acid, (C) 4% hydrofluoric acid, (D) sodium bicar-
o 293 g ot ® AA o By mAL Ay ponate particle abras10n., (E) d1a.1n?onq bur, (F). ?arbon dioxide laser.. SEM
Ho] AR o] g Batujzle] F2d] n]uhS Zejulsl 2 image revealed production of pitting irregularities on the CO, laser-irradi-
ol m R e T mrR R o o= = ated surface. The microretentive morphology produced on the composite
ke k971 2 (oxygen-inhibited layer)o] 917 weltd. resin surface increased the shear bond strength of orthodontic bracket.
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