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Plasmonic Ag-nanodumbbells as highly sensitive SERS sensors

Nekane Guarrotxena
ICTP, CSIC, Spain

Protein detection is of fundamental importance in the field of biosensing. In recent years surface enhanced Raman
spectroscopy (SERS) has proven to be very effective technique due to its non-destructive, single molecule detection, high
selectivity and fluorescence-quenching properties. The enormous signal enhancement associated with the use of gold or silver
nanoparticle amplifying labels (AuNPs or AgNPs) and with the formation of nanoparticle-biomolecule assemblies provides the
basis for high sensitive optical biodetection. The multiplexing potential of SERS nanotags relies on the narrow bandwidths of the
vibrational Raman spectra of the reporter molecules, and allows the simultaneous recognition of closely related targets. A suitable
environment of high SERS activity resides between closely spaced nanoparticles readily obtained in suspensions of NP dimers
and small aggregates. This Communication reports a demonstration of SERS analog to the widely used ELISA test for protein
detection and identification. Actually, proper control of agglomeration and ligand exchange of those NP-assemblies “hot-spots”
enable SERS-based immunosensors with multiplexing capabilities and better detection thresholds than commercially available
and widely used ELISA Kits.
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