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AN EXPERIMENTAL STUDY ON BOND STRENGTH OF
COMPOSITE RESIN TO BLEACHED ENAMEL

Mi-Kyung Yu, D.D.S., Kwang-Won Lee, D.D.S., M.S. D.,
Kwang-Yeob Song*, D.D.S., Ph.D., Ho-Hyun Son, D.D.S., Ph.D.
Dept. of Conservative Dentistry, Dept. of Prosthodontics®.

School of Dentistry, Chonbuk National University

The purpose of this study was to examine the shear bond strength of resin-enamel bond formed
at specific time intervals after the termination ov vital bleaching. A total of 72 human extracted
maxillary premolars were divided into nine groups - untreated control (group 1) ; enamel treated
with 35% hydrogen peroxide(group 2, 3, 4, 5) 5 and enamel reated with 15% carbamide peroxide
gel(group 6, 7, 8, 9). After the treatment with 35% hydrogen peroxide for 2 hours and 15%
carbamide peroxide for 24 hours, adhesion of a resin to bleached enamel was formed at 1 hour
(group 2, 6) and 24 hours(group 3, 7) ; 3days(group 4, 8) and 7 days(group 5, 9) post-termination
of bleaching treatment. A 3X3mm mold was filled with Scotchbond Multi-Purpose and Z100,
After 24 hours later, the specimens were shear-tested at crosshead speed Imm/min and analyzed
statistically. Fractured specimens from group 1, 2, 6 were gold-coated with Eiko ion coater and
observed under Scanning electron microscope at 25KV.

The following results results were obtained .

1. Bonds formed at 1 hour post-termination of 35% hydrogen peroxide(P<{0.01) and 15% carba-
mide peroxide bleaching treatment groups(P<(0.05) showed significantly lower shear bond
strength than untreated group.

2. Bonds formed at 24 hours, 3 days and 7 days post-termination of 35% hydrogen peroxide
and 15% carbamide peroxide bleaching treatment groups showed no significant differences
in shear bond strength with untreated group(P>>0.05).

3. SEM examinations of the untreated fracture specimen indicated cohesive fracture within enamel
and exposed enamel prisms, but the bleached fracture specimens indicated adhesive fracture.
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Table 1. Experimental groups according to blea-
ching procedures and time interval(TI)
from termination of bleaching completed

Group Bleaching treatment  Time Interval

1  untreated(control group)

2 35% HP* for 2 hrs. lhour
3 35% HP* for 2 hrs. 24hours
4 35% HP* for 2 hrs. 3days
5 35% HP* for 2 hrs. 7days
6 15% CP*  for 24 hrs. lhour
7 15% CP*  for 24 hrs. 24hours
8 15% CP*  for 24 hrs. 3days
9 15% CP*  for 24 hrs. Tdays

* . hydrogen peroxide
* ! carbamide peroxide

2, 6T EUF 13, 3, 7 2443, 4, 8T
3¢ 5, 9TL 79 ¥ 37C FFHFO BT ¥
e ¥Bd FWol 10% maleic acid(SBMP-et-
chant, 3M Co)& 1533} A4, £A4 U2 ¥
SBMP bonding aent& Al =X3}9 102 %
A3 A7 3mm ¥°] 3mme] BZFHE molddl
Z100(3M)& 23}l 2 FAsta 402¥ BT
A resin tag® ¥4Ity

o]% Xo}& 37C ez 244 HBF A
EA1¥7] (Instron Model No. 4201 U.S. Aol A
G E F38T crosshead speed Imm/minolA
ARAEE FPAeH 1, 2, 679 $F AlHE
Mgt FALAAEE) 7 (Hitachi Co. Japan) 9] 7}
A 25KVA AAFEE A dAE FAIYL
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BHTHP<0.0D). LU 24213t o] FRE e 2¥Y
B 3o 2T FAAdE Zolg HolA
FATHP>0.01) (Table 2). 15% carbamide pero-
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Table 2. Shear bond strength of 35% hydrogen
peroxide bleaching groups(MPa)

Group No. of sample Mean+S.D.
1(untreated) 8 23.90+2.65
2(HP+1hr+E) 8 13.68+4.15**
3(HP+24hr+E) 8 21.70+5.34
4(HP+3d+E) 8 20.85+4.40
5(HP+7d+E) 8 20474343

HP:35% hydrogen peroxide(Hi-Lite, Shofu
Cov)

E : Etching
** : Statistically significant by ANOVA and Scheffé

test(P<0.01)

Table 3. Shear bond strength of 15% carbamide
peroxide bleaching groups(MPa)

Group No. of sample Mean+S.D.
1(untreated) 8 23.90+2.65
6(CP+1hr+E) 8 16.48+-2.91*
7(CP+24hr+E) 8 21.33+4.99
8(CP+3d+E) 8 23.79+4.73
9(CP+7d+E) 8 20.91+4.16

CP:15% carbamide peroxide(Lembrandt Blea-
ching System, Den-Mat Co.)

E : Etching

* | Statistically significant by ANOVA and Scheffé
test(P<<0. 05)

xide2 FHE FAMNE 143 Fol HFAZ 67
gA 74F de A= 1648+2.91MPad B
HzZ23 {94 Jde 2L ARAEE BJeY
(P<0.05), 2421t o] RE= AYY EL By
2T F9A0E Rol& HolR GATHP>0.
05) (Table 3).
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AN (Fig. 2A, 2B), BUF 113 AHs F3
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Fig 1: Shear bond sfrength of resin-enamel bond
in this experiment.
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EXPLANATION OF FIGURES

Fig. 2A. Scanning electron micrograph of the cylinder attachment site of an untreated specimen.
X 200.

Fig. 2B. Higher power scanning electron micrograph from arrow area of Fig. 2A. X2,000.

Fig. 3A. Scanning electron micrograph of the cylinder attachment site of a hydorgen peroxide
bleached specimen that was leached for 1 hour. X200.

Fig. 3B. Higher power scanning electron micrograph from arrow area of Fig. 3A. X2,000.

Fig. 4A. Scanning electron micrograph of the cylinder attachment site of a carbamide peroxide
bleached specimen that was leached for 1 hour. X200.

Fig. 4B. Higher power scanning electron micrograph form arrow area of Fig. 4A. X2,000.
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