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Development of a new biodegradable magnesium alloy for medical equipment
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We focus on Mg aIIo% because it is biodegradable, and has excellent
biocompatibility. Mg-based medical devices have already been clinically used as vascular stents and
orthopaedic screws. However, Mg staples can easily fracture or degrade at the corners of the B-shape
after stapling because of their vulnerability to stress corrosion. Another concern is the
production of hydrogen gas caused by the rapid corrosion of Mg in physiological environments.

To address the above challenges, we first redesigned the optimal staple shape to a more rounded form
without acute bending points to reduce stress concentrations introduced by stapling and
anastomosing. We also developed a novel Mg alloy with sufficiently high ductility to be finely
processed to form the shape of a staple and stapled without fracturing. These two patents made us
successful in developing Mg alloy staples, and we have confirmed them to be suitable for surgical
stapling by rabbit intestinal anastomosis.
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