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Multiscale 3D printing with polymers

3D printing is part of the family of Direct Digital Manufacturing processes in which a part is prepared with a particular
external form defined in a digital manner without the use of complex tooling or moulds. Such an approach is revolutionising
manufacturing. It creates a new paradigm for design and in aerospace, the concept is already in use to prepare parts such as
turbine blades with shapes which hitherto were impossible. The fact that each part can have an individual design identifies that
this technology has much to offer to medical devices. Now of course a part is not just defined by its external form but also by the
microscale structure which develops in the part during the manufacturing process. In this presentation we review the materials
and molecular mechanisms available to deliver controlled and defined morphology during 3D printing technology and how this
influences properties. We present a novel methodology for delivering orthogonal control of the semi-crystalline morphology of
poly(e-caprolactone) in biomedical devices. We take examples from recent research at CDRSP and consider its impact on scaffolds
for tissue engineering.
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