Polymer-Conjugated Enzyme Biohybrid Carriers for Detoxification Processes to Aid in Liver Regeneration

Robert Compton1, Robert Chambers2

Auburn University1,2
Department of Chemical Engineering
212 Ross Hall
Auburn University, Alabama, 36845-5127, USA

rcompton@auburn.edu1	chambro@auburn.edu2



Biohybrid materials, or materials utilizing biological materials in their rational design, are prime candidates to act as therapeutic carriers for detoxification processes. Liver disease is the 12th highest cause of death in the United States for 2009 and 2010. Liver toxicity is a primary contributor and promoter of liver disease. To this end, a biomimetic polymer enzyme system was produced and characterized to ascertain its ability for detoxification to aid in liver regeneration.
Poly(ethylene glycol) with a succinimidyl  end group was used to covalently attach to the primary amine groups of  lactate dehydrogenase enzyme. Lactate dehydrogenase was used as cofactor regeneration for alcohol and aldehyde dehydrogenases, the two toxins our system is focused on metabolizing. To produce a mechanically useable structure the polymer-conjugated enzyme was gelled using alginate. Alginate was chosen for its muco-adhesive properties in alkaline environments such as the small intestine, our target for therapeutic activity. The degree of modification of the newly formed PEGylated enzyme was determined by using a barium iodide colorimetric assay and the Pierce BCA protein assay kit. Using the activity of vary degrees of modification the optimum level of PEGylation was determined. The optimized PEGylated enzyme’s kinetic properties were characterized at a range of pHs found in the digestive tract. 
[bookmark: _GoBack]Activity of the PEG-Enzyme system was shown to be considerably higher than previous polymer systems. This increase in activity was attributed to a separation of the polymerization and the conjugation steps. Using the studied methods, we were able to maintain sufficiently high activities to assist in biological reactions. The activity was also maintained for a broader range of pH, although the activity was similar when assayed within the varying pH concentrations. The enzyme was greatly protected against pepsin, trypsin and chymotrypsin enzymes as compared to the un-PEGylated enzyme. These qualities are important for the delivery of therapeutic enzymes through the digestive system.
Enzyme conjugated polymer systems show great potential for therapeutic carriers for detoxification enzyme systems.

