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Although decayed/fractured teeth can be reconstructed minimally invasively and nearly
invisibly wusing adhesive technology, the clinical longevity of dental composite
restorations is still too short. Water sorption is thought to be the principal cause of
destabilization of the biomaterial-tooth bond. However, the actual mechanisms of
interfacial degradation are far from understood. In this study, the interaction of three
monomers (4-MET/10-MDP/Phenyl1-P) with hydroxyapatite (HAp), and for an experimental
10-MDP:EtOH:H,0  (15:45:40wt%) self-etch primer also with dentin/enamel, was
characterized by XPS and XRD. The tensile bond strength (TBS) to enamel/dentin of the
primer with and without 1wt% camphorquinone (CQ) added, was also measured. Regarding
molecular interaction, the two extremes were Phenyl-P that rather “etched” and 10-MDP
that rather “bonded” to HAp (with 4-MET behaving somewhat in between). XRD revealed
a higher crystallite size/cristallinity for enamel, while nano-layering was more
pronounced at dentin. The exp. primer needed CQ to obtain a TBS to dentin comparable to
that of commercial material including 10-MDP, but not when bonded to enamel. It was
indicated that adequate polymerization (by CQ) is needed to stabilize the formed
nano—layer.
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