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ABSTRACT
Biocatalysis presents certain challenges such as high cost reduction of the expression and purification of enzymes, increase of enzyme stability and resistance under hard reaction conditions such as extreme pHs, moderate temperatures or impurities. Enzyme immobilization on different nanocarbon materials could be an efficient alternative to cope with the above challenges.
The main objective of this dissertation is the use of different nanocarbonaceous materials for the immobilization of enzymes in order to achieve an improvement in the stability and strength of enzymes for analytical purposes, as well as, bioelectrosynthesis processes. With this regard, we have employed enzymes such as lactate oxidase and glucose oxidase for the manufacture of electrochemical biosensors for the determination of lactate and glucose present in embryo culture media [1], and the formate dehydrogenase for the electrochemical CO2 reduction to formate [2]. Furthermore, the influence of the pore size and pore distribution, chemistry surface and 3D-structure of the different nanocarbon materials will be examined on the adequate immobilization of enzyme in terms of activity retention. Optimization of variables for the immobilization of enzymes will lead to the fabrication of electrochemical biosensors and the manufacture of a biocathode for the electrochemical reduction of CO2 in an electrochemical reactor.
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