Electrochemical methods for the investigation of bioaffinity interactions based on gold nanoparticles modified sensors
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Gold nanoparticles (AuNP), stabilized with the synthetic membrane-like compound didodecyldimethylammonium bromide (DDAB), were used for modification of graphite screen-printed electrodes (SPE). Two different electrochemical approaches based on AuNP modified sensors for the detection of bioaffinity interactions were developed [1]. As a model systems human cardiac myoglobin – complementary anti-myoglobin antibody couple and thrombin – thrombin binding aptamer were taken. The aptamer was immobilized on a screen-printed electrode modified with gold nanoparticles by avidin-biotin technology. Cathodic peak area was found proportional to thrombin quantity specifically adsorbed onto electrode surface. Sigmoidal calibration curve as is typical for immunoassay was obtained, with thrombin detection limit of 10-9 M. Linear range corresponds to 10-8 – 10-5M thrombin concentration or 2×10-14 – 2×10-11 mol/electrode (R=0.996). Cardiac myoglobin is one of the earliest biomarker of acute myocardial infarction. Express determination of cardiac myoglobin in blood or plasma is very important in clinical diagnostics. In the first method gold nanoparticles worked as an electrochemical sensing platform: the oxidation of gold surface (resulted in gold oxide formation) upon polarization served as a basis for analytical response. In the second assay, gold nanoparticles served as effective electro catalysts of Fe3+/Fe2+ electrode reaction of myoglobin. For both assays the same AuNP synthesis and electrodes modification procedures were used. These strategies can be applied to the determination of various biomolecules of interest. The signals are measured at low working potentials. For biosensor construction combination of antibody or aptemers for selectivity and specificity and gold nanoparticles for electrochemical signal registration are proposed. As compared with other methods for myoglobin detection based on “sandwich” analysis, the suggested schemes are direct, not time and reactive consuming. 
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