A degradable bacterial cellulose composite for bone replacement
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Bacterial cellulose (BC) is biocompatible hydrogel with a similar morphology to natural mammalian tissue, and is currently being investigated for a variety of medical applications.  A major limitation to using BC for tissue substitution is its inability to degrade in-vivo.  In this study, periodate oxidation was performed to produce a modified BC that can break down at physiological pH.  To create an osteoconductive matrix for bone replacement, calcium-deficient hydroxyapatite (CdHAP) nanocrystallites were biomimetically formed within the oxidized BC matrix.  It was shown that BC retains its hydrogel structure, crystallinity, and ability to form CdHAP after periodate oxidation.  When subjected to a simulated physiological environment, the oxidized BC and oxidized BC-CdHAP composites both lost significant mass indicating degradation.  The in-vitro degradation properties and material properties of the modified composite will be presented. A composite consisting of CdHAP in a degradable BC carrier should stimulate bone in-growth and resorb over time to be replaced by new osseous tissue.
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