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Micromechanical analysis of cortical bone in type 2 diabetes by using
synchrotron radiation X-ray diffraction and scattering
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In this study, we combined a simultaneous synchrotron radiation wide-angle
X-ray diffraction and small-angle X-ray scattering measurement with mechanical testing and applied
it to the micromechanical analysis of cortical bone in type 2 diabetes. We confirmed that
macromechanical properties tend to decrease in the diabetes model. As microscopic changes in the
diabetes model compared with the control model, we also confirmed that hydroxyapatite in bone
increases the strains, whereas collagen strains decrease. In addition, from the results of collagen
imaging with near-infrared light, we confirmed that the local region measured by the synchrotron
radiation experiment could be regarded as a representative region in the whole sample. In the
future, we plan to carry out synchrotron radiation experiments after unifying the experimental
conditions and then obtain new findings that can determine the effect of diabetes on the
micromechanical properties of bone.
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