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The focus of the work is to examine the performance of an immobilized enzyme micro-reactor constructed by microfabrication techniques.  Enzymes are immobilized on channel walls with cross dimensions on the order of tens to hundreds of micrometers.  

Micro-scale bioreactors are constructed as systems of polydimethylsiloxane (PDMS) micro-channels fabricated on silicon wafer molds upon which a three dimensional SU-8 photoresist surface has been cast using lithographic techniques.  Reactors employing channels with micro-scale cross dimensions minimize reactant diffusion path lengths to the catalyst-coated walls.  The extremely high surface area to volume ratio creates a highly efficient continuous flow reaction system.  It is also an excellent material forming the reactor body as it is tough, light, flexible, and relatively inexpensive.

Experimental results will be presented for several immobilized enzyme microreactor configurations and dimensions.  The microreactor system has been demonstrated with three enzyme systems—urease, catalase and amyloglucosidase.  System performance is presented as a function of operating conditions and microchannel geometry.







