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— Abstract

CHANGES OF TENSILE BOND STRENGTH ACCORDING TO
THE DIFFERENCE IN LINING MATERIALS AND LINING AREA

Jong-Duk Park, Yong-Woo Lee, Yeong-Suck Ohn,Kwang-Won Lee

Department of Conservative Dentistry, School of dentistry,
Chonbuk National University & Institute of Dental Science

The purpose of this study was to estimate the changes of tensile bond strength according
to the difference in lining materials and lining area. Seventy non-carious extracted human
molars were used in the present study, and they were randomly assigned into 2 experi-
mental groups according to the difference in lining materials. Each experimental group was
subdivided into 3 groups according to the difference in lining area. Circular cavities were
prepared on the dentin surface to a diameter of 1,5mm, 2.0mm, 25mm and the prepared
cavities were filled with Fuji I LC(Glass Ionomer Cement : GIC) or Dycal. Dentin spec-
imens without circular cavity were used as control group. The primer and bonding agent
of All-Bond 2 and composite resin(Z-100, 3M Dental Products, U, S. A.) were applied to
the exposed dentin surface with or without lining, Tensile bond strengths for the experi-
mental specimens were then measured, To examine the interface between dentin and lin-
er & between liner and composite resin, two specimens from each group were fabricated
and observed under the SEM.

The results were as follows.
1. Tensile bond strength for the specimens lined with GIC was higher than that for spec-
imens lined with Dycal. However, there was no significant difference between two

groups(py0.05).
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and GIC-25mm lining group(p<0.05).

and Dyecal-2.0mm lining group(p<0.05).

the occlusal portion.

cial gap of 2.9-26.8um was observed partially.

2. Tensile bond strength for the specimens lined with GIC in a diameter of 15mm(GIC-
1.5mm lining group) was statistically higher than that for the GIC-2.0mm lining group

3. Tensile bond strength for the specimens lined with Dycal in a diameter of 2.5mm
(Dycal-2.5mm lining group)was statistically lower than that for Dycal-15mm lining group

4. It was possible to observe the good adhesion of the resin composite to the GIC and the
presence of a fissure between GIC and dentin all along the interface. Interfacial gaps of
7.2-72.2un between GIC and dentin were observed. The interfacial gap between GIC and
dentin at the cavity base was greater. However, the gap was gradually decreased toward

5. It was possible to observe the poor adhesion of the resin composite to the Dycal. The
detachment of Dycal was occurred all along the composite resin-Dycal interface, and the
gaps of 2.0-30.1um were formed, In all the specimens, polymerization shrinkage of resin
composite caused the detachment of Dycal from the body of Dycal. At a Dycal-dentin
interface, it was possible to observe the good adhesion, but poor adhesion with interfa-
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Table 1. Group classification according to the dif-
ference in lining materials & cavity di-

amete.
. |Cavity diameter
Group No, of sample |Base material
(mm)
Control 10
A 10 Fuj I LC 15
Group 1
B 10 Dycal 15
G ) A 10 Fuji I LC 2.0
1O
e 10 Dycal 20
A 10 Fuji I L.C 25
Group 3
B 10 Dycal 25
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Table 2.Tensile bond strength(MPa) of each group.

Group No' of sample |Mean | SD
control 10 2051 | 402
Group 1A(G15) 10 1763 | 349
Group 1B(D15) 10 1671 | 367
Group 2A(G20) 10 1479 | 251
Group 2B(D2.0) 10 1462 | 277
Group 3A(G25) 10 1284 | 485
Group 3B(D25) 10 1030 | 213

Table 3. Comparison of tensile bond strength
(MPa) between GIC groups and Dycal
groups by t-test,

Group 1 Group 2 Group 3
(diameter:15m) |(diameter:2.0mn) |(diameter:25mn)
GIC | 17631349 | 1479251 | 12841485
Dycal | 1671+367 | 1462+277 | 1030+213
G-D 092 0.17 2.54
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Fig 2. Comparison of tensile bond strength(MPa)
between GIC groups and Dycal groups by
t-test,



Table 4. Tensile bond strength(MPa) of the groups
lined with GIC according to the increment

of lining area.
No. of sample | Mean | SD
Control 10 2051 | 402
Group 1
roup 1A 10 1763 | 349
(GIC 1.5mm) )
2
Group 2A 10 1479 | 251
(GIC 2.0mm)
Group 3A
roup 10 1281 | 485
(GIC 2.5mm)

Table 5. Tensile bond strength(MPa) of the groups
with Dycal according to the increment of

lining area.
Group No. of sample{ Mean SD
Control 10 2051 4,02
Group 1B
10 16.71 367
(Dycal 1.5mm)
Group 2B
10 1462 2177
(Dycal 2.0mm)
Group 3B N
10 10.30 213
(Dycal 25m) :
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Fig. 3. Tensile bond strength(MPa) of the group
lined with GIC according to the incremen
of lining area,

D15 D25

control D20

Fig. 4. Tensile bond strength(MPa) of the groups
lined with Dycal according to the incre-

ment of lining area.
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A SEM photograph of the control group bonded to dentin surface without lining material( X 358)
(R: composite resin, D: dentin)

Details of the specimen in Fig. 5a(x503) (A: adhesive resin)

Higher magnification of the specimen in Fig. 5b(Xx2020) (HL: hybrid layer, RT: resin tag)

A SEM photograph of the group 1A bonded to dentin and GIC-15mm lining surface (X 358),
(GIC: glass ionomer cement). ,

Details of the specimen in Fig. 6a, especially at the composite resin-GIC interface (X503).
Details of the specimen in Fig, 6a, especially at the GIC-dentin interface( X 503).

A SEM photograph of the group 1B bonded to dentin and Dycal-15mm lining surface(x358).
(DY: Dycal).

Details of the specimen in Fig. 7a, especially at the composite resin~Dycal interface (X503).
Details of the specimen in Fig, 7a, especially at the Dycal-dentin interface( X503).

A SEM photograph of the group 2A bonded to dentin and GIC-2.0mm lining surface (X358).
Details of the specimen in Fig. 8a, especially at the composite resin-GIC interface (X503).
Details of the specimen in Fig. 8a, especially at the GIC-dentin interface( X503).

A SEM photograph of the group 2B bonded to dentin and Dycal-20mm lining surface( X 358).
Details of the specimen in Fig. 9a, especially at the composite resin-Dycal interface (x503),
Details of the specimen in Fig. 9a, especially at the Dycal-dentin interface( X 503).

A SEM photograph of the group 3A bonded to dentin and GIC-25mm lining surface (X358).
Details of the specimen in Fig. 10a, especially at the composite resin-GIC interface (X503).
Details of the specimen in Fig. 10a, especially at the GIC-dentin interface( x 503).

A SEM photograph of the group 3B bonded to dentin and Dycal-25mm lining surface( X 358).
Details of the specimen in Fig. 11a, especially at the composite resin-Dycal interface (X503).
Details of the specimen in Fig. 1la, especially at the Dycal-dentin interface(x503).

Detalls of the specimen in Fig. 1la, especially at the Dycal-dentin interface( X 503).
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