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Magnesium and its alloys has many properties that makes it an ideal material for use as 
implants for bone repair. The stiffness of the magnesium is close to that of bone, meaning 
that the bone experiences compatible forces promoting stronger regrowth. Furthermore, 
Magnesium is biodegradable allowing bone regrowth into the space occupied by the 
implant as the implant corrodes and recedes, avoiding the need for further surgery to 
remove the implant once the bone has healed.  
 
The PhD project involves the development and analysis of new mathematical models to  
investigate the role of the biodegraded implant products (mainly magnesium ions) in the 
bone healing process and the potential impact on the rest of the body. We will first model 
magnesium accumulation in the body resulting from the long term release of magnesium 
from a corroding implant or implants. Secondly we will examine the role of the released 
magnesium ions in enhancing the bone healing process, thereby providing an additional 
benefit over more conventional implant materials. The project will provide quantitative 
tools to assess the optimum properties of magnesium implant materials in the promotion of 
bone healing. 
 
The student must have a first or 2-1 in a degree with a strong mathematical background. In 
undertaking the PhD project, the student will be developing their skills in mathematical 
modelling, analysis of differential equations and computational methods as well as gaining 
valuable experience in multi-disciplinary research. 
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