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Development of highly biocompatible biodegradable elastomers exploiting liquid
crystals and their application to tissue engineering
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Flexible and stretchable scaffold materials are desired for regeneration of soft tissue,
and developing them by artificial and synthetic materials is scientifically significant.
Biodegradability and absorbability are essential for artificial scaffolds to assist tissue
repair. In addition, blood compatibility, which is recognized to be a higher level of
bioccompatibility, needs to be equipped for materials targeting repair of vascular tissue,
one of the most challenging regions.

We have developed side-chain functionalized aliphatic polycarbonates and its
elastomer derivatives, demonstrating blood compatibility and biodegradability. The
elastomer derivatives exhibited decent mechanical properties to enable them to form
self-standing films while retaining the high level of biocompatibility. However, more
pragmatic artificial blood vessels require further lower elastic modulus and higher
elongation at break.

To this end, we explore new macromolecular designs using a concept of liquid
crystalline elastomer in the blood compatible biodegradable polycarbonates,
evaluating a balance between biocompatibility and mechanical properties. As a
mesogenic moiety to be incorporated, derivatives of 4-hydroxybenzoic acid were
synthesized. We confirmed liquid crystallinity for the mesogen-containing oligomer
comprising the blood compatible polycarbonate by polarized optical microscope and
differential scanning calorimetry. Increasing molecular weight and evaluating
biological activities are under investigation.
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