Starch materials for resorbable medical devices, application for a
shape memory stent
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ABSTRACT :

Starch-basedmaterials have attractedsignificantinterestfor ~ the development  of
innovativematerials for biomedical applicationsl.Thanks to itsthermoplasticbehaviour,3D
objectscanbefabricated by use of processsuch as extrusion, thermomoulding or injection.
Moreover, naturalextrudedthermoplasticstarchpresents efficient shapememoryproperties,
whichcanbetriggered by body temperature or humidity2It allows applications in
outpatientsurgery, thusminimizing the need for anesthesia and reducinghospitalization time.The
structure, swelling and mechanicalproperties of starchbased-materialsfrompotato and amylose-
richmaizestarches, with and withoutplasticizer have been studied on materialsimmersed in
physiological conditions on a period of 30 days. It isshownthatglycerolplasticization favorise
afastcrystallization of potatostarchmaterialswhichenhancedtheirmechanicalstrength  and
durability and a weak swelling3.Potato starchpresented a good tissue integration and no
significant inflammation or foreign body responseafter 30 days intra-muscular implantation in a
rat model, contrary to amylose-richmaizestarchmaterials. This allowsthem to beused as a
bioresorbable and biocompatible material for innovativeimplantable medicaldevices.Finally the
design and the evaluation of a shape memory starch-basedstent for the treatment of
asalivaryductdiseasewillbepresented. We propose an overview of thesestudiesrealised in our
group sinceseveralyears.
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