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ABSTRACT 
The last five decades have witnessed dramatic advances in the performance and application of engineering materials in 
the treatment of musculoskeletal disease and injury. This is particularly true for total joint arthroplasty, procedures 
popularized in the United States in the late 1960s (hip replacement) and 1970s (knee replacement). The design, 
manufacturing processes and materials deployed in contemporary joint replacement components have converged, 
reflecting effective solutions to implant fracture, implant loosening, modular junction tribocorrosion, and bearing 
surface wear that plagued earlier generations of joint replacement devices. However, challenges remain that limit 
survivorship and functionality of joint replacements. This presentation will address the current state-of-the-art through 
the lens of an orthopaedic surgeon with an undergraduate degree in materials science and engineering. Based on the 
findings in the analysis of failure mechanisms of metal-on-metal bearings in total hip replacements, the challenges and 
opportunities in contemporary orthopaedic biomaterials research and development will be delineated. 
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