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Dental enamel is one of the most complex, hierarchically
structured materials in vertebrates. It is composed of
hydroxylapatite crystallites, thousands of which are bundled
into rods that are organized in a three-dimensional weave.
This architecture provides great fracture resistance and a
much-enhanced fatigue life. It has long been known that the
susceptibility of enamel to caries, i.e. acid corrosion, is
greatly dependent on the presence of magnesium, carbonate,
and fluoride ions. However, imaging the distribution of these
impurities in enamel or the organic/inorganic interface in the
chiton tooth has remained challenging. UV-laser pulsed atom
probe tomography (APT), in combination with correlative
imaging and spectroscopy techniques, has given us
remarkable new insights into nanoscale structure and
composition that is integral to the mechanical properties of
teeth and their resistance to corrosion." > 3 4 Here, I will
report on the distribution of Mg?*, Na*, F-, and COs* in the
amorphous intergranular phase that cements together
crystallites in human enamel. I will further describe highly
characteristic gradients of these ions across individual
crystallites and discuss implications of these gradients for the
mechanical properties of enamel, its dissolution behavior, and
enamel formation during tooth development.
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