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The application of fuoride containing products to protect tooth enamel from caries is
daily practice for many decades. However, to this day little is known about the time
dependence of fuoride uptake in hydroxyapatite (HAP) which is the mineral component
of human enamel. In our study, we used highly dense HAP pellet samples as a model
system for the crystallites of tooth enamel [1]. To investigate the time dependence of the
fuoride  uptake,  samples  were  exposed  to  a  fuoride  solution  (NaF,  500  ppm)  for
different times. XPS depth profiling revealed a saturation behavior both for the overall
amount  of  fuoride  taken  up  by  the  sample  and  for  the  thickness  of  the  formed
fuoridated layer [2]. We found that the maximum thickness of the fuoridated layer is
about 13 nm. To explore the efficacy of such an ultrathin layer as a protective shield
against  acid attacks,  we used AFM to determine the etching rates of  untreated and
fuoridated HAP samples. In spite of very low fuoride concentrations in the fuoridated
samples, our results show a strong reduction of the etching rate after fuoride treatment.
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