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Musculoskeletal disorders, bone deficiencies or osteoporosis are among the most important human 
health conditions that exist today. Currently, repairing such bone defects involves surgical tech-
niques, including the use of autogenous grafts, allogenous grafts, internal and external fixation de-
vices, electrical stimulation, and replacement implants. Although effective in many cases, these 
existing technologies still need improvement to overcome many difficulties. Our research is fo-
cused on novel hard biomaterials and their manufacturing at different length-scales towards repair 
and reconstruction of bone disorders. The presentation will focus on our recent work on load-
bearing implants such as hip and knee joints to reduce stress shielding and minimize wear induced 
osteolysis and to enhance bone-tissue engineering via surface modification such as electrical po-
larization. Application of 3D printing towards novel implants designs will also be discussed.  
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