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HIGHLY SENSITIVE NANOPARTICLES MODIFIED ELECTRODES FOR FAST DIAGNOSTICS
Miri Yemini, Yael Pascal, Lilach Barkat, Michal Buch, Michal Mosberg & Judith Rishpon
Molecular Microbiology and Biotechnology, TelAviv University, Tel Aviv, Israel
E-mail: Judithri@tauex.tau.ac.il
Interest is increasing in exploring the unique properties and potential technological applications of various nanostructures. Unique electric properties together with significant surface enlargement make the nanoparticles an important component in electrochemical sensing applications.

Here we present the implementation of nanoparicles in the detection of pathogens and diseases markers.

We used amperometric detection of enzymatic activities, quantified and optimized the effect of the nanoparticles on the obtained signals.  The following examples will be discussed:

a. Antibodies against Hepatitic C virus (HCV) were attached to carbon or gold electrodes modified with carbon nanotubes (CNT) and employed in electrochemical enzyme immunoassays for hepatitis C Virus (HCV).  

b. Nanoparticles were also employed in sensitive and specific identification of several bacteria by monitoring of intrinsic or induced enzymatic activity of the target bacteria, such as M.  Smegmatis, a model system of Mycobacterium Tuberculosis.  

c. In light of the similarity and possible advantages of peptide nanotubes  (PNT) as compared with CNT, we extended our studies to characterize the possible use of the diphenylalanine-based peptide nanotubes in electrochemical applications. PNT modified electrode were also used for the detection KatG acivity of M. Smegmatis

In summary, the possibility of enhancing the electrochemical activity and improving the selectivity of the nanotubes based electrodes offers novel perspectives for the development of sensors and biosensors having promising analytical performances. 
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