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2. g7 ghy

(D) obdzd FHE ¥4

A#e] F4E 99 FHL= 3= 37 1.5m, 20
m, 2.5mm, 30me} Y2 % template® AME-5te 2
Z)obol] 1@ F 330 burE AHE-3ld Zo] 15me ¢
T2 ZA3EY. AolE ARA)F) 1 lathe-cut type
%1 Standalloy F(Degussa, Germany)& #4381 4
%7172 burnishing3tAth. 24A|17tE<t AgEEE
$ 3 By #Hd XJAES I W IJEEZ
polishing 3} A T},

(2) 48T 7
Z 80709 XotE 7t & 2 1074 8F o2 Yo
83 Zo] BRF3Ac

B A7 15m9] o127 FAEE A8 sand-
blasting& A3 3.
C: A% 20me o}g7 FHES A8 sand-

blastingS A3 g

Ex : A7 25me op2g $HEE A3 sand
blasting= Al33}A] &

F 27 25me] o2z FAHES FA3A sand-
blasting S A%

GT A7 30m9) o}Eg FAES A5t sand-
blasting & AP3sHA Fo.

HZ : A7 30me] ob27 FAES 438l sand-
blastingS A3},

oftt FAEL BT Agd AHEH &ATHE B
ART FL F72 A3 BaAE A AF
SIS W T AHoE ARE 5 Qe E dYge
o ol FHE Ao wE Bl J|AR W
o] tt H]-&-L2 Table 13 Z9%t}.

A A Zx vaE 93 opdgd FAE] ¢l
T A% AW E e XL 107 E 2Tz 43

@) B9 Az 2 g Wy
B BAe 9 RE APFEH g2z X

olYZt EXMEo| I|9t EH Ao wE
DFE =l HUPAYTO tigt o4

Table 1. Classification of experimental group

no sandblasting

10 Am 15 (1529%)
10 Am 15 (1529%)"
10 Am 20 (27.18%)
10 Am 20 (27.18%)"
10 Am 25 (42.45%)"
10 Am 25 (42.45%)"
10 Am 30 (6L.15%)"
10 Am 30 (61.15%)"

sandblasting
no sandblasting

sandblasting
no sandblasting

sandblasting

no sandblasting
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Figure 1. Bond-breakage apparatus mounted on universal
Instron testing machine
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Figure 2. Prepared tooth specimen mounted on bond-
breakage apparatus
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Table 2. Shear bond strength of each group

Control 10.49 2.53 c
A 910 2.66 b, ¢
B 898 230 b, ¢
C 714 249 a, b
D 7.35 246 a b
E 7.54 2.30 ab
F 762 2.00 a, b
G 558 101 a
H 6.42 2.11 a

The same letter indicate non-significant difference
between groups based on Duncan's multiple range test’
(P<0.05)

Table 3. Result of one-way ANOVA test comparing
amalgam size

Between groups 93.752 31.251

6625 0007
Within groups 358.489 41717
Total 452.241

* ! significantly different at p<0.05

Table 4. Shear bond strength of orthodontic bracket
according to amalgam size

Am size 15 9.04 242 c
Am size 25 758 2.10 b
Am size 2.0 725 2.41 ab
Am size 3.0 6.00 1.67 a

" significantly different at p<0.05
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(Table 2, Figure 7)

ok 5~0ihol o™
T, GTY #XME Z

Shear bond strength(MPa)

Shear bond strength(MP

Am size 1.5 Am size 2.5 Am size 2.0 Am size 3.0

Figure 8, Histogram of shear bond sfrength of orthoontic
bracket according to amalgam size

23tk AP ADAEE EF 2T B
AARA=RG R ghd BAou, d2TH A
BZ, A, B#%, C, D, E F&, C, D, E FE3t G, HE
7ol FEABARREAE 2ol7h YA (p<0.05)

2. oftzt 37|of wE MHZEo| d|Li(Table 3,
4, Figure 8)

ofutzt Ao wWE AGAFAEE WusHS
) o}z =7) 1.5mm, 2.5mm7, 2.0nmT, 30m7%
o7 #Aastgoer 25mT 2.0mT, 2.0mTH 3.0
el EAF e Gk (p<0.05)
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Table 5. Comparison of shear bond strength of ortho—
dontic bracket according to surface treatment

Am size 15 910£2.66 8.98+2.30 NS’
Am size 20 7141249 7.35£2.46 NS’
Am size 25 75412.30 76212.00 NS*
Am sizé 30 6421211 NS’

5581101

Al EX| 313 38, 20014

Table 6. Bond failure according to a modified ARI
scoring system

A 10 - - -
B 8 1 - 1
C 10 - - -
D 7 1 - 2
F 10 - - -
F 9 o1 - -
G 0 0 - - -
H 1 3 3 3

NS' ® no significant

¥

Table 7. incidence of mARI according o surface
treatment

P3) 6 3 6

Sandblasting e coy (15%) (75%) (15%)
0000 *

No sandblasting (1(;433 %) - - -
(]

0=no adhesive left ‘on amalgam surface
1=less than half left

2=more than half left

3=all the adhesive left on amalgam surface

Table 8. Results of one-way ANOVA test comparing
mARI score

Between groups 9.344 3.115 534 660
Within groups 442,897 5828
Total 452.241

*  significantly different at p<0.05

3. EHX2| gHHofl w2 MEI2tEo| H|m(Table 5)

btz =717 YT W sandblastingS A&
T3 AR e #o vl Al B A HAF
= YA Q1T (p<0.05)

4. 222 3 mHE ge|o| mhE d|i(Table 6,
78

HIPl FF A P E A ZA 35 A5 (modi-
fied ARDZ ¥ A1819-& 9 sandblastingS A 3314
e ToAE BT ofdzd A Ao A3
A3 PeE ZY I sandblasting A FEAME 375
%7t ob2Zt 9l H o] T Yel2 o] A
HAo Y FFAA ZF Ago] whE H&F FEE v
FAS de FAIE RolA &) (p<0.05)
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5 FAEX S0l AA(Figure 34,5,6)
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Figure 3. Scanning electron microscopic image of a polish—
ed amalgam surface(x 1000)

Figure 5. Scanning electron microscopic image of bracket
base after debonding from polished amalgam
restoration{ x 350)

91t} Zachrisson, Buyukilmaz*'®¢] d3% o3}
AME A3 o
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g 33E FA317] Y8t Oxyguard gelS =23}
FAoh7b AAs Ak sl T YA E BHAl A

A ARG o) e B 9 7HAA sler, B

Figure 4. Scanning electron microscopic image of a sand-
blasted amalgam surface(x 1000)

ekt

Figure 6. Scanning electron microscopic image of bracket
base after debonding from sandblasted amalgam
restoration( x 350)
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- ABSTRACT -

A study on the shear bond strengths of orthodontic brackets
according to surface treatments and sizes of amalgam restorations.

Hyeun-Hee Kim, Kyung-Suk Cha, Jin-Woo Lee

Department of Orthodontics, College of Dentistry, Dankook University

In orthodontic patients, frequently, amalgam restorations are present on the buccal surface of molars. The ability to
successfully bond orthodontic brackets and buccal tubes to amalgam restorations would therefore be of clinical value.
But the bond strength to total amalgam surface is probably not critical in most instances. Because there is usually a
considerable amount of sound enamel surrounding a buccal amalgam filling.

The purpose of this study was to evaluate the bond strengths of orthodontic brackets according to surface treatments

and size of amalgam restorations.

Eighty tooth specimen were assigned to four groups according to amalgam size-1.5mm, 2.0mm, 25mm, 3.0mm
diameter—and then divided into two groups : one half was sandblasting group the other half was no sandblasting group.
After Bracket bonding, shear bond strength for each specimen was determined and bond failure patterns was evaluated.

1. Shear bond strength of amalgam size 1.5mm group was significantly higher than that of the other groups. (p<0.05)
2. There was no significant difference in the bond strength produced by sandblasting. (p<0.05)
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3. Shear bond strength of G and H group of which amalgam restoration ratio to the bracket base sizes were 61% were
significantly decreased 50-609 level of that of contro! group. (p<0.05)
4. There was positive correlation between sandblasting and mARIL (p<0.05)

The results of the present study indicate that it may be feasible to bond orthodontic bracket clinically successfully to
amalgam restoration with conventional orthodontic resin when its size is less than 50% of that of bracket base.

KOREA. J. ORTHOD. 2001 : 31(3} : 381-91

¥ Key words : Bond strength. Amalgam restoration
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