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Elucidation of the absorption mechanism of magnesium alloys in bone marrow and
exploration of their optimization as bone fracture treatment devices
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Bioresorbable magnesium (Mga alloy-based implants offer promising
alternatives to traditional metallic implants for the treatment of bone fractures because they
eliminate the need for implant removal after healing. The Mg-Y-rare-earth (RE)-Zr alloy WE43,
designed for orthopedic implants, has received European Conformity mark approval. However,
currently, WE43 is not clinically used in certain countries possibly because of concerns related to
RE metals. In this study, we investigated the use of a RE-free alloy, namely, Mg-Zn-Zr alloy (ZK30),

as an implant for bone fractures. Hydrofluoric acid (HF) treatment was performed to improve the
corrosion resistance of ZK30. HF-treated ZK30 (HF-ZK30) exhibited lower corrosion rate and higher
biocompatibility than those of WE43 in in vitro experiments. After implanting a rod of HF-ZK30 into
the fractured femoral bones of mice, HF-ZK30 held the bones and healed the fracture without
deformation.
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