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Impedance spectroscopy, coupled to disposable gold electrodes and enzyme
amplification of the hybridization event, was used for the development of
biosensors for the detection of miRNAs. miRNAs are naturally occurring
small RNAs, implicated in a number of diseases including a broad range of
cancers, heart disease, immunological and neurological diseases.
Consequently, miRNAs are intensely studied as candidates for diagnostic
and prognostic biomarkers.

In order to increase the sensitivity of the assay, biotin labeled liposomes
were employed as nanointerfaces that amplify the primary miRNA-sensing
events by their association to the probe-miRNA complex generated onto the
transducer. In particular, biotin-labeled liposomes were used as a functional
tether for the enzyme Alkaline Phosphatase (AP) and owing to their large
surface area, are capable of carrying a large number of enzyme molecules.
AP biocatalyze the precipitation of an insoluble product onto the electrode
surface, once in presence of BCIP/NBT as substrate. The alteration of the
interfacial properties of the electrode surface by the association of the
liposomes or upon the precipitation of the insoluble product are followed by
Faradaic Impedance Spectroscopy.

Analysis of real samples was also reported.
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