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In my TDK work I developed a new method for enzyme immobilization, combining the formation of silica nanoparticles with CLEAs (cross-linked enzyme aggregates) technology.
The principle of the CLEAs method is the following: after precipitation of the enzyme molecules, covalent bonds are formed between the side chains of amino acids with the help of a bifunctional reagent. The method is very simple, almost successful for any enzyme, but the stability and mechanical properties of the enzyme preparation are poor.
Silica nanoparticles are able to immobilize enzymes effectively after appropriate functionalization, but their treatment and recovery are difficult and uneconomical because of their small size.
However, combining the above mentioned two methods a hybrid (we call it nanohybrid) matrix can be formed, which alloys universal adaptability of the CLEAs method with significantly better mechanical and morphological properties of silica nanoparticles. On one hand, bifunctional epoxides used in the CLEAs method can be reacted with any kind of amino acid side-chains, making our matrix able to fix practically any kind of enzymes. On the other hand, significantly better mechanical and morphological properties can be obtained compared to the enzyme preparations produced by conventional CLEAs technique, consisting purely of enzymes.
In the present work the effect of nanoparticle size, surface and cross-linking agents on biocatalyst activity were investigated. The new nano-hybrid matrix system was used for two different enzymes.




