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In this study, the conventional quantitative analysis of the trace elements
was combined with the elemental distribution, chemical state, and micro structural analyses using
the synchrotron X-ray and focused charged particle beams. Using those combined analyses, the
characteristic elemental accumulations in the lesional hard and soft tissues were observed and the
relations between the accumulated elements and lesions were suggested. The absorption behavior of
the tooth for ions which released from the functional dental materials and ion doping agents was
estimated with above methods. The chemical state and local structure of absorbed ions in tooth were
also estimated. The obtained information was applied for the development of ion releasing endodontic

materials.
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