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This work addresses the barriers to enzyme use in bioreactors, such as, enzyme inactivation during immobilization, product inhibition of enzymatic activity, and destruction of attachment site upon removal of inactive enzyme.  The ANL separative bioreactor simultaneously produces and separates ionized bioproducts and is based on modified electrodeionization technology comprised of a unique porous ion-exchange resin wafer.  The enzymes of the separative bioreactor are genetically engineered with a specific “tag” that facilitates chemically reversible immobilization to a specific “capture” resin.  Selective enzyme capture-resins are incorporated in the resin wafer, thus the tagged enzymes are immobilized within the bioreactor to create the ANL two-in-one separative bioreactor.  The tagged-enzyme/capture-resin technology overcomes the barriers to enzyme-based separative bioreactors with: a chosen site on the enzyme for immobilization (non-destructive enzyme immobilization), simultaneous product formation and separation (removal of product inhibition), and non-destructive removal of enzymes from the bioreactor (in situ enzyme regeneration).  The tagged-enzyme capture-resin immobilization provides a technology platform for enzyme-based bioreactors of future biorefineries.

