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Monomer-collagen interactions studied by saturation transfer difference NMR.
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The nteraction of functional adhesive monomers with collagen is not
understood at a molecular/atomic level. We performed saturation transfer difference (STD) NMR
spectroscopy to investigate the binding interaction of 10-methacryloyloxydecyl dihydrogenphosphate
(MDP), with atelocollagen as a triple-helical peptide model. High STD intensities were detected on
the protons in the aliphatic region in MDP. The STD results imply that MDP has a relatively stable
interaction with the collagen, because of the hydrophobic interactions between the hydrophobic MDP
moieties and the hydrophobic collagen surface. This finding indicates that MDP-collagen complexation

accounts for stable dentin bonding. Furthermore, we examined molecular-level interaction of MDP
with dentin components by solid-state 31P NMR spectroscopy using a light-cured commercial available
MDP-based adhesive. MDP-mineral reaction/binding was confirmed in cured adhesive with dentin.
Interaction with collagens needs further studies.
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