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DESIGN, SYNTHESIS AND ELECTROPOLYMERIZATION OF HYBRID PYRROLE BASED COMPOUNDS, FOR USE IN BIOSENSORS
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We suggest herein a novel method for immobilization of proteins to the surface of an amperometric biosensor, using a polymer containing aldehyde external groups (Aromatic aldehyde substituted polypyrrole), which can create a covalent bond with proteins.

The pyrrole- aldehyde monomer was synthesized, characterized by NMR and MS, and showed to electropolymerize into a dark poly-pyrrole film, on either electrodes or ITO deposited slides. The polymer was checked by cyclic voltametry, to show new reduction and oxidation peaks, when compared to polypyrrole. 

A new Cholera toxin B biosensor was designed. The electropolymerization, reaction with CTB, primary antibody and HRP labeled secondary antibody, reduction and washing, were all made on the electrode tip surface. Then, the electrode was returned to the electrochemistry cell, with an aqueous solution of Hydroquinone. The current was measured while adding peroxide to get an indication of the presence of HRP in the solution. The results showed good sensitivity and reproducibility.

In order to decrease the unspecific binding of proteins and cells, and to create non adhesive conductive surfaces, a new protein repellent polymer- Polyethylene Glycol (PEG) substituted Pyrrole was created. PEG is known for its protein adsorption and cell adhesion resisting properties. Different PEG size monomers were synthesized, characterized and electro polymerized.

Adhesion test were done by observing the growth of 3T3 cells on electropolymerized ITO slides.
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