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Effects of the elastic modulus of single trabeculae and nanostructure on the
stiffness and strength of cancellous bone
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Mechanical and structural factors for determining the stiffness and strength
of the cancellous bone need to be fully elucidated to further understand the impact of osteoporosis
and medicines on the risk of bone fracture. The cancellous bone is organized into a
three-dimensional network of single trabeculae, and the apparent elastic modulus and strength depend
on the network. The mechanical properties and nanostructure of each trabecula are also important
factors in determining the mechanical properties of the cancellous bone. Therefore, this study
investigated the elastic modulus of the single trabeculae taken from bovine femurs by
micro-cantilever bending tests and its nanostructure by X-ray diffraction and small-angle X-ray
scattering. Furthermore, the stiffness and strength of cubic cancellous bone specimens taken from
bovine femurs were investigated to understand the effects of the elastic modulus of a single
trabecula.
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