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ABSTRACT

The objectives of this study were 1) to evaluate the microtensile bond strengths of resin
composite (Filtek™ Z250) restoration bonded with either total-etching (Adper™ Single Bond 2) or self-
etching (Clearfil S* Bond) adhesive systems to dentin treated with either 2% chlorhexidine solution or
0.5 M ethylenediaminetetraacetic acid solution, after storage in either mineral oil or artificial saliva at
different time points (1 day, 3 months and 6 months); and 2) to observe micromorphology and
nanoleakage of resin-dentin interface of resin composite restoration bonded with either total-etching or
self-etching adhesive systems to dentin treated with either 2% chlorhexidine solution or 0.5 M
ethylenediaminetetraacetic acid solution, after storage in either mineral oil or artificial saliva at different
time points (1 day, 3 months and 6 months). Two hundred and sixty four extracted premolars and class |
cavity preparations were prepared. The specimens were divided into 24 groups of 11 teeth. The
prepared surface was treated with either 2% chlorhexidine solution or 0.5 M ethylenediaminetetraacetic
acid solution. The prepared surface without any treatment was used as a control. The cavities were
restored with either the total-etching or the self-etching adhesives and the resin composite. The bonded
specimens were kept in mineral oil or artificial saliva for 1 day, 3 months and 6 months. Five bonded
specimens of each group were sectioned into beams of 0.5x0.5x6 mm. Ten beams per group were
evaluated for microtensile bond strength test. Three bonded specimens of each group were
longitudinally sectioned across the bonded interface and subjected to the  micromorphology
investigation under a scanning electron microscope (SEM). The remaining 3 bonded specimens of each
group were sectioned into beams of 0.9x0.9x6 mm. Six beams per group were stained with silver nitrate
and observed for nanoleakage under SEM.

Results revealed that the microtensile bond strengths of a resin composite to dentin
bonded with both adhesive systems decreased after storage within artificial saliva solution for 6 months
(p<.05), but they did not decrease after storage within pure mineral oil. The microtensile bond strength
of a resin composite to untreated dentin bonded with either total or self-etching adhesive systems were
not different (p=.49), but they showed significant difference when the adhesives bond to dentin was
treated with either 0.5 M ethylenediaminetetraacetic acid solution or 2% chlorhexidine solution (p<.05).
The use of EDTA improved the bond strength of the self-etching adhesive to dentin. Micromorphology
of resin-dentin interface of resin composite restoration bonded with the total-etching adhesive system
to dentin treated with 2% chlorhexidine solution or 0.5 M ethylenediaminetetraacetic acid solution and
without any treatment after storage in either pure mineral oil or artificial saliva solution at different time
points were not different. Micromorphology of resin-dentin interface showed typical resin-dentin
interfaces of self-etching adhesive systems with thin hybrid layer and short resin tag. The use of EDTA
modified the resin-dentin interfaces that demonstrated thick hybrid layer and long resin tag.
Nanoleakage within resin-dentin interface of resin composite restoration bonded without treatment
increased over time when stored in artificial saliva solution, except for storage in pure mineral oil.
Nanoleakage within resin-dentin interface of resin composite restoration bonded with dentin
pretreatment was stable.

These findings suggest that the dentin pretreatment may alter restorative procedures to
improve durability of resin-dentin adhesive restoration.
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