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Utilizing Flexible Polymer Linkers in a Continuous Monitoring Plasmonic Biosensor for Detecting Low Molecular Weight Analytes
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This research aims to develop a plasmonic sensor for continuous monitoring low molecular weight analytes such as therapeutic drugs. It relies on a reversible interaction between the analyte and a ligand with an optical readout based on plasmonically enhanced fluorescence (PEF) energy transfer readout [1] in combination of a flexible polymer linker (FPL) [2] and specific split aptamer forming a complex in presence of the target abalyte.[3] In this configuration one aptamer fragment is immobilized on the surface close to the FPL anchor and the second fragment is attached to an outer end with a fluorophore. As illustrated in the figure below, the distance of the fluorophore from the surface is modulated by affinity interaction with the target analyte, which switches the system between enhancing (>15 nm) and quenching (<10 nm) the fluorescence signal via plasmonic effects4. The readout based on PEF with surface plasmons travelling along a flat metal surface and by using of plasmonic nanoparticle arrays supporting localized surface plasmons will be studied in dependence on the level of confinement of enhanced electromagnetic field intensity. The potential application for continuous monitoring of the antibiotic Vancomycin5 is presented with sensitivity at low nM range and time resolution of < 10 min. This approach aims to enhance therapeutic drug monitoring in clinical applications as future application area.
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