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ABSTRACT

The objectives of this study were to observe the micromorphology of a smear
layer created by the different roughness of abrasive papers, and to investigate the
effect of absence and presence of a smear layer on microtensile bond strengths of self-
etching adhesives to dentin. Finally it attempted to determine the bond strengths of
two acidity different self—etching adhesives, Clearfil SE Bond™ and One-up Bond F™.

For the materials and methods, one hundred and twenty premolars were
randomly assigned into three test groups and one control. Occlusal enamel in the
control group was fractured to create devoid-smear layer dentin. The enamel of
experiment group was cut to expose dentin by low speed saw and ground with either
wet #600, #320, or #80 grit abrasive paper. Then, the dentin surfaces of two teeth in
each group were randomly observed under SEM. The dentin surfaces of the others
were bonded with either Clearfil SE Bond or One-up Bond F, followed by a block of
composite resin (Z 250). Four specimens in each group, two bonded with Clearfil SE
Bond (pH=2.0) and the others bonded with One-up Bond F (pH=1.2), had their
bonded interface observed under SEM. The rest of the ninety-six specimens were
prepared to test microtensile bond strength. Then, failed interfaces were observed
under SEM. One-way ANOVA, LSD test, and independent t-test were used to analyse
the data.

The results of SEM study showed marked differences between polished dentin
surfaces and fractured surfaces. The smear layer created by #80 grit abrasive paper
was the thickest and roughest whereas no smear layer was shown on the control group.
A bond strength of #80 grit prepared surface was the lowest and was significantly
lower than the others (p<.05). The bond strength of #600 grit prepared surface was
comparable to the control. SEM bonded interface observation also showed the
differences of a hybrid layer between #80 grit prepared surfaces and #600 grit
prepared surfaces. The results also showed that Clearfil SE Bond produced a
significantly higher bond strength than One-up Bond F for the #600 prepared surfaces
and the control (p<.05), but was not significantly different among the coarse smear
layer groups. Fracture failures were mainly mixed adhesive-cohesive.

In conclusion this study suggests that high acidity self-etching adhesives may
not produce a stronger bond strength than that of low acidity adhesives. Clinicians
should avoid creating coarse smear layer whenever a self-etching adhesive is utilized.
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