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Three-dimensional nanoscale elemental analysis in human teeth by atom probe
tomography towards their soundness evaluation
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In this study, three-dimensional (3D) elemental distribution in human teeth with
nanoscale was investigated by utilizing 3D atom probe (3D-AP), which was conventionally applicable to
metals and inorganic materials. First, the shape of needle specimen of hydroxyapatite (HAp) crystals for
3D-AP analysis was optimized by means of a focused ion beam technique. After determining a proper
condition of 3D-AP equipped with an ultraviolet pulsed laser for HAB, we could apply it for a human tooth
(enamel and dentin regions) in order to obtain the elemental distribution. By performing a detailed
analysis in 3D, clear segregation and clustering of magnesium in the enamel region were found.
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