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Evaluation of mechanical property by preferential alignment of biological apatite in
human mandible
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Biological apatite (BAp) crystallite c-axis alignment is known to be a factor in t
he mechanical function of bone. This study aimed to elucidate the relationship between BAp crystallite ali
gnment and Young®s modulus in the alveolar area and base of the mandible area in human mandible cortical b
one. A microbeam X-ray diffraction system was used to determine BAp crystallite alignment along the mesiod
istal direction (longitudinal axis). Young"s modulus along the mesiodistal direction in the same sites was

also measured with nanoindentation, and the relationship between BAp crystallite alignment and Young®"s mo
dulus was examined.

The present study suggests a close relationship between BAp crystallite alignment and Young®s modulus, su
ggesting the importance of determining BAp crystallite alignment when evaluating bone strength. Determinat
1on of BAp crystallite alignment at first molar in the human mandible may also be useful in examining the
effects of occlusal force.
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