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Shape Memory Polymer-Nylon Lycra Composites for Orthopedic Cast 
The goal of this research is to develop and prototype a shape memory polymer-Nylon Lycra 
orthopedic cast and to demonstrate tunability of the polymer glass transition temperature (Tg) 
and mechanical properties such as rubbery modulus and Tan Delta.  The proposed cast consists 
of poly(methyl acrylate-co-isobornyl acrylate) crosslinked with a trimethylolpropane triacrylate 
and reinforced with Nylon Lycra.  The properties of this polymer composite were determined 
through Dynamic Mechanical Analyses, Differential Scanning Calorimetry, and strain-to-failure 
tests in uniaxial tension.  
 
The results show control over polymer T&shy;g between about 0°C and 80°C.  Analysis of the 
stress-strain response shows that the composite is durable enough to operate as an orthopedic 
cast across a wide range of temperatures and has shape memory properties sufficient to 
undergo the large shape-change necessary during initial patient fitting and subsequent 
deployment.  This allows the cast to fit over any limb and shrink about the extremity to produce 
requisite pressure to facilitate bone stabilization and fusion.  The viability of shape memory 
polymer composites for an orthopedic cast allows for a much more versatile and potentially 
effective cast system than current plaster and gauze casts or polyester-epoxy casts. 
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