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Fig. 1 Relationship between tissue stress ¢ and interplanar spacing d of HAp crystals. (a) Changes in the interplanar spacings
d of HAp crystals oriented in different directions in the cortical bone under tensile loading. (b) Vector diagram of the
interplanar spacing d of HAp crystals. The interplanar spacing of lattice planes oriented in the loading direction is the largest
and that oriented normal to the loading direction is the smallest. The difference depends on the magnitude of the stress o.
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Fig. 2 Coordinate system at a measurement position in the cortical bone
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Fig. 3 Diaphysis specimen. The specimen was taken from the middle diaphysis of a bovine femur. It was 60 mm long in the
bone axial direction and cut using a low speed diamond wheel saw. The measurement position was the center of the femur
and the diaphysis specimen, respectively.
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Fig. 4 Measurement positions in the diaphysis specimen. The positions are sited at 1Imm intervals from the outer surface
toward the inside of the specimen at four parts: anterior (A), posterior (P), lateral (L), and medial (IM).
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Fig. 5 Measurement setup for X-ray diffraction at the BL28B2 in SPring-8. The specimen was fixed on a swivel stage to
enable changes in the y angle (90.0°, 71.6°, 63.4°, and 56.8°). The synchrotron white X-ray beam was collimated with a slit
(Slit 1: 200 pwm high, 200 um wide). The diffracted X-rays were detected by a solid state detector (SSD). Scattered X-rays
were eliminated from the diffracted X-rays with two slits (Slits 2 and 3: 200 um high, 150 um wide).
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Fig. 6 Radial distribution of the residual stress in the bone axial direction from the outer surface to the inside of the
diaphysis specimen at the four parts: anterior (A), posterior (P), lateral (L), and medial (M).
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