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Fig. 1. Shear bond strength test.

Group Group Tooth Surface Sample N.
number classification composition treatment (N=100)
I Control Natural tooth(enamel) 37% Phosphoric acid 20
I Experimental Porcelain Sandblasting 20
111 Experimental Porcelain Sandblasting +9.6% hydrofluoric acid 20
I\Y Experimental Porcelain Sandblasting +porcelain—primer 20
v Fxperimental Porcelain Sandblasting +9.6% hydrofluoric acid 20

+ porcelain—primer
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Table 2. The available sample in this study

CHstaobx|mtsts|X| 35(2) 2008

a8 EAY X EHE g e
A 7)Aol ol
Bergland'"e] A 2#A| 2744 (ARI % 01%5‘}04 Score 0&
Bl 71A " gzl ot A & 7, Score 1< Bt
A 714 A #zlo] 7t o] &} ol 3= AF-, Score 2= B
71A el glxlo] ¥k o] o} Sl A, Score 3& Hepl 7]
AWl Hrlo] BT ol gl 52 Hrlskdth

oﬁ

5) FARAAIE Y]
A2 e & H\“/Pﬂﬂr 7AW S FeEn| g o= 100 vi&st
oM #Asta o] T hEAQ] H2A 7 AFE Hole E
49 F AE 7
AHgete] 20 nm A= A" F —r*P Azt ?‘54_‘3]73(8 3000,
HITACHD 2.2 7178t 15Kvatell A 408 &2 #2389t

_.\_4

6) B4 Az

A Age 9=%& SPSS V13.0(SPSS Inc., USA) ¥4
Z2aWs AN 7 #3e] foAdS dolEy] s
one-way ANOVA test®} ARE A 22 Scheffe s testE ©]
g3to] f9 £ 0.05%014 EA 8T}

I ol A5

Table 2 HlolE] Fto] U2 ¥ & HlolE +9 Hl&S
ekl 101, 1V, Vb= Al S AAehs 1 59 9t
A= 378, 37K, Re] &5 vlole7t Axlom, bl 470
o] HlolH 7t SAA LR oA Hol At 5, 7 o A

T 44L& dolE Skt (Table 2, Fig. 2).

.%
Q
=
)
wW
rlo
td
U
~d
o,
_>4
)
=2
X
[
ae)
iin)
ot
)
1
lo,
o

7
6.96 MPa°. 2 diﬂ T—L'“ = UH-r 0}74] A ‘/}ﬂ"/]"‘/} EA
& X #/doll A sandblastingihs AH-8l= A9} sandblasting
3 9.6% =4+ A2l Al 22]1 sandblasting®t A A
AL A Ale 42 7.74+3.44 MPa, 10.04+£3.41 MPa,

Group Cases Valid (N) Percent (%) Missing (N) Percent (%) Total (%) Percent (%)
I 20 100 0 0 20 100
1I 20 100 0 0 20 100
III 17 85 3 15 20 100
v 17 85 3 15 20 100
\Y 15 75 5 25 20 100
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Fig. 2. The box-plot according to group of available
sample data.

Table 3. Descriptive statistics of shear bond strengths of 5 groups tested (Unit : MPa)
Shear bond
Surface treatment .. . .
Group strength values (MPa) Minimum Maximum Group
number
(Mean+S.D.)
I 37% Phosphoric acid 20.43+6.96 8.67 30.18
I Sandblasting 7.74+3.44 1.42 13.88 B
Sandblasting +9.6%
il ydrofluonic acid 10.04+3.41 3.35 14.81 B
v , Sandblasting 10.59+2.09 7.14 15.15 B
porcelain primer
Sandblasting
\Y +9.6%hydrofluoric acid 15.87+1.44 13.21 18.55 C
+porcelain primer
Group® : Scheffe' s multiple range test for shear bond strength (p €0.05)
Table 4. Statistical comparison of shear bond strength among 5 groups
Group I Group 11 Group 111 Group IV Group V
Group I
Group 11 *
Group III *
Group IV *
Group V * * * *
Table 5. Frequency distribution of the adhesive remnant indices
Group number  Surface treatment ARI=0 ARI=1 ARI=2 ARI=3 Sample N. (N=89)
5 —
1 377 phosphoric acid —y (50;) 12(60%) 1(5%) 6(30%) 20
I Sandblasting 0(0%) 0(0%) 0(0%) 20(100%) 20
Sandblasting +
111 9.6% hydrofluoric acid 0(0%) 12(70.6%) 3(17.6%) 2(11.8%) 17
v , Sandblasting 87.1%)  9(52.9%)  0(0%) 0(0%) 17
porcelain primer
Sandblasting
Y +9.6% hydrofluoric acid 8(53.3%) 7(46.7%) 0(0%) 0(0%) 15

+porcelaing primer
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Fig. 3. Bar graph of shear bond strength of each group.
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Fig. 5. The photographs of specimen showing the Adhesive Remnant Index
(a'score 0, biscore 1, ¢! score 2, d: score 3).

Fig. 6. The Scanning Electron Micrograph of specimen
showing the Adhesive Remnant Index(a:score 0, b:score
1, ¢ score 2, d: score 3).
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Abstract

A COMPARATIVE STUDY OF THE SHEAR BOND STRENGTH AND ADHESIVE FAILURE
PATTERN OF METAL BRACKETS BONDED ON NATURAL TEETH AND PORCELAIN TEETH

Hyun-Sun Lee, Jong-Soo Kim, Seung-Hoon Yoo

Dept. of Pediatric Dentistry, School of Dentistry, Dankook University

Orthodontic brackets often need to be bonded to porcelain such as porcelain fused to metal crowns and
porcelain jacket crowns. The purpose of this study was to evaluate the clinical usability of direct bonding
system on porcelain teeth by measuring shear bond strength according to various conditions and observ-
ing adhesive failure patterns.

The specimens, 20 maxillary premolars and 80 porcelain teeth that were produced by duplication of the
labial surface of a maxillary first premolar were used and randomly divided into four groups of twenty
teeth each. The 5 different preparation procedures tested: (1) application of 37% phosphoric acid on nat-
ural teeth, (2) sandblasting on porcelain surfaces, (3) sandblasting and application of 9.6% hydrofluoric
acid on porcelain surfaces, (4) sandblasting and application of silane on porcelain surface, (5) sandblast-
ing and application of 9.6% hydrofluoric acid and silane on porcelain surfaces. The metal brackets were
bonded with Transbond XT® bonding material. The shear bond strength was tested by the micro universal
testing machine(Kyung-Sung, Korea) and the amount of residual adhesive on the tooth surface after
debonding was examined by stereoscope and assessed with an adhesive remnant index.

The results of this study suggest that the direct bonding system on porcelain teeth with sandblasting,
HF and porcelain primer is clinically useful.

Key words : Shear bond strength, Porcelain teeth, Metal bracket, Hydrofluoric acid, Sandblasting
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