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A STUDY ON THE SHEAR BOND STRENGTH OF
ESTHETIC RESTORATIVE MATERIALS TO DENTAL AMALGAM

Hye-Jeon Jeong, D. M. D., Byung-Soon Min, D.D.S., Ph.D
Department of Conservative Dentistry. Division of Dentistry.
Graduate School, Kyung Hee University

Composite resin and glass-ionomer cement can be used for the purpose of repair of
defective amalgam restoration.

The purpose of this study was to evaluate of shear bond strength of esthetic restorative
materials to dental amalgam.

The materials used in this study were Photo Clearfil Bright(light curing composite resin),
Clearfil F II (chemical curing composite resin), Fuji II LC(light curing glass-ionomer ce-
ment), Fuji II (chemical curing glass-ionomer cement), All-Bond 2(intermediary), and Scot-
chbond Multi-Purpose (intermediary).

A total of 120 acrylic cylinders with amalgam were divided into 8 groups After amalgam
condensation, all specimens were stored for 48 hours in water at 37C and tested with
Instron universal testing machine between amalgam and composite resins and glass-ionomer
cements.

The data were analyzes statiscally by ANOVA and Duncan test.

The following results obtained ;

1. The shear bond strength of bonded composite resin to amalgam was higher than bonded
glass-ionomer cement(P<C.001).

2. The group 4 had highest shear bond strength with 15.45kgf/cm® and the group 5 had
lowest shear bond strenght with 3.26kgf/cm®(P<(.001).

3. In the group 3, 4, 5, 6, the group 3, 4 with All-Bond 2 had higher shear bond strength
than the group 5, 6 with Scotchbond MP both in light-curing and in chemical curing.

4. Both in composite resin and glass-ionomer cement, chemical curing materials had higher
shear bond stength than light curing materials(P<.001).
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Table 1. Materials used In this study

T

Materials Product name(cure type) Batch No. Manufacturer
Amalgam HI-Aristaloy 21 0126941 Engelhard Co.Korea
Composite Photo Clearfil Bright (L) 11198 Kuraray Co.Ltd.Japan
resin Clearfil FII (C) 53318 Kuraray Co.Ltd.Japan
. P(070732)
Fujill LC (L) GC Dent.Ind.Co.Japan
. Glass—ionomer L(240831)
| cement ) P(940302A)
* Fujill (C) GC Dent.Ind.Co.Japan
! 1.(940303A)
~ Dentin bonding All-Bond 2 (L) 019274 Bisco Co.U.S.A.
L agent Scotchbond MP (L) 7543 3M Dent.ProDiv.US.A.
o] &3ty o} Fdd] uFHAA B A
Zejaololon] AMES} 288 & UsE
&4 tH(Fig. 1). | rubber mold
resin block 20
2) 49z BF o
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A N Fo s BR3ATHTable 2). Al 1 & o} S -
A7t FFAE EFHIE FHNATL A 2
T2 g BEFHE FHA A 3
F& olztzt T All-Bond 2% £¥ ¥ 33 Fig. 1. Diagram of specimen
Table 2. Experimental groups established in this study
Group Code Bonding material Intermediary
1 LR Photo Clearfil Bright -
2 CR Clearfil FII -
3 AL Photo Clearfil Bright All-Bond 2
4 AC Clearfil FII All-Bond 2
5 SL Photo Clearfil Bright Scotchbond MP
6 SC Clearfil FII Scotchbond MP
7 LG Fuji 11
8 CG Fuji 11
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Fig. 2. Diagram of shear bond test
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Table 3. Shear bond strength(kaf/cm?) mea-
sured in all groups
(N=number of specimens)

Group | Code N Mean S.D.

1 LR 15 10.56 247

2 CR 15 11.15 2.25

3 AL 15 820 1.76

4 AC 15 15.45 2.96

5 SL 15 3.26 0.56

6 SC 15 9.24 1.40

7 LG 15 4.46 0.89

i 8 CG 15 531 098
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Table 4. Multiple comparison test by Duncan’s
test (PC01)

code | AC|CR|LR|SC|AL|cc|rG] st ]
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LR P O
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G ]
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Horlzontal tine connecting means indicates no
statistical significant ditferences at P < 0.05,
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Fig. 3. Statistical analysis of the data of all
groups
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Table 5. Comparison of shear bond strength(kgf/cmz) between composite resin with or without
dentin bonding agent and glass-ionomer cement by ANOVA

(N=number of specimens)

Materials N Mean S.D. Prob.
Composite resin without DBA 30 10.86 2.34
Composite resin with DBA 60 9.03 1.88 0000
Glass-ionomer cement 30 488 1.02
| - [na]
With DBA - Ughl-curing
g Wt oon 8 -
] N
B %
&
g 1]
3 ' 5
i il
& 3
i
o v oo b M conment aL ac " =~
Fig. 4. Comparison of shear bond strength Fig. 5. Comparison with shear bond strength

(kaf/cm?) between composite resin
with or without dentin bonding agent
and glass-ionomer cement

473} Scotchbond MPE AF&3F 5 6-7te]
F A2 ugd Aoz 77 11.83kef/lem’,
6.24kgf/cmi°2 All-Bond 2 A}8-3 FoH A
o AL FA YERETHP<001).

Table 6. Comparison with shear bond strength
(kgf/cm?) between All-Bond 2 and
Scotchbond MP

(N=number of specimens)

Dentin bonding agent | Group | N | Mean | S.D.
3 15| 820 | 176
All-Bond 2
4 15| 1545 | 296
5 15| 326 | 056
Scotchbond MP
6 15| 924 | 140
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(kgf/cm?®) between All-Bond 2 and
Scotchbond MP
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Table 7. Comparison with shear bond strength
(kaf/cm?) between All-Bond 2 and
Scotchbond MP by ANOVA

{(N=number of specimens)

Dentin bonding agent| N | Mean | S.D. | Prob.
All-Bond 2 30| 1183 | 244

Scotchbond MP 30| 624 | 1.07

.0000

Shear bond strength (kgf/cm?)

Scotchbond MP

Al1-Bond 2

Fig. 6. Comparison with shear bond strength
(kgf/cm?) between All-Bond 2 and

Scotchbond MP
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Table 8. Comparison with shear bond strength
(kgf/cm?) between Light curing and
Chemical curing Resin by ANOVA

(N=number of specimens)

Curing method N | Mean | SD. | Prob.

Light 60 7.34 1.78
0000
Chemical 60 | 1195 2.29
T
g 104
&
§
&
© Ught curing Ghomical cuing

Fig. 7. Comparison with shear bond strength
(kgf/cm?) between Light curing and
Chemical curing Resin
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