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Guiding principles for design of ultra-anisotropic stiffness function of
metallic implants for bone fixation
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Low stiffness in the axial direction is required to suppress stress
shielding, whereas high stiffness in the shear direction is required to promote bone healing in
metallic implants. Therefore, using an additive manufacturing technique, metallic plates having a
low Young"s modulus in the longitudinal direction and high Young"s modulus in the lateral direction
were tried to be fabricated by controlling crystallographic orientation. 316L stainless steel was
used as a material, and two types of crystallographic orientations were set to be <100>/<110> and
<110>/<111> along two in-plane orthogonal directions. As the results, the fabricated plates with the

Young®s modulus higher in the lateral direction than that in the longitudinal direction could be
obtained successfully. However, the Young"s modulus of fabricated plates was different from that of
single crystal. It is considered that this difference can be decreased by optimizing the fabrication

process.
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