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Solid-state NMR investigation on the mineral structure in de- and remineralized
dentin. Solid-state NMR investigation to provide evidence of fluoride-effect for

caries prevention
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Various fluorides were applied to bovine and human enamel and dentin and the

effect of fluoride treatment was assessed by solid-state NMR. Bovine tooth bioapatite was used in
preliminary experiments and its crystallinity was investigated to compare with human tooth. Enamel
was found to be a highly crystalline mineral. Rietveld analysis of X-ray diffraction confirmed
smaller crystal sizes and greater microstrain in dentin. 19F NMR analysis of fluoride showed that it
was highly reactive in dentin, producing fluoroapatite (FAp) and calcium fluoride (CaF2). Acid
fluoride is reactive, but the by-product CaF2 is mainly formed. The formation of CaF2 was found by
silver diammine fluoride as well as FAp. Solid-state NMR and XRD analysis allowed the action of
fluoride on dentine apatite and the identification of its products, suggesting that the reactivity
varies with the acidity and concentration of fluoride, providing new insights into its
caries-preventive effect.
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