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Abstract 

The purpose of this Engineering Research Center (ERC) is to transform current medical and surgical treatments by creating 
"smart" implants for craniofacial, dental, orthopedic, cardiovascular, thoracic and neural interventions. The ERC is 
developing biodegradable metals with the premise that new kinds of implants can adapt to the human body and eventually 
dissolve when no longer needed, eliminating multiple surgeries and reduce health care costs. Biodegradable systems offer 
significant therapeutic advantages over implants used today. These innovations would particularly benefit pediatric patients 
suffering from cleft palate, angular deformities of long bones, limb length discrepancies, or trauma including fractures that 
require pins and screws for repair. Biodegradable metal implants would reduce the expense and spare children the pain of 
multiple procedures used to implant, then later remove, refit and re-implant the current generation of devices. Biodegradable 
stents could reduce or eliminate the need for additional invasive procedures. Sensors and other neural applications developed 
by the ERC will provide new information on the biological response of the body to implanted devices. Breakthrough 
activities include new alloying techniques to produce tunable degradable metallic implants, new improved versions of 
existing clinical-use plates and screws, innovative nanocoating technologies to yield special surface functionalities and 
methods to develop new sensors for monitoring/controlling implant corrosion and studying bone growth. 
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