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The ability of noble metal nanostructures to translate a local biochemical information into a
macroscopic optical signal has paved the way to the development of two commercial biosensing
techniques: Surface Plasmon Resonance (SPR) spectroscopy and colorimetric sensing. In this
project, we aim at miniaturizing a colorimetric sensor down to a single nanostructure to reach
sensitivities beyond SPR while maintaining a simple measurement strategy: color monitoring on a
consumer-grade CCD camera.

The sensor is based on a pair of gold nanoparticles that are able to translate optically a nanometer-
scale modification of their relative distance. These particles are assembled on DNA strands in order
to render the nanostructure sensitive to specific DNA single strands and micro-RNAs. The project
will aim at analyzing and optimizing the kinetics, sensitivity and specificity of these plasmonic
biosensors.

The student recruited will be tasked with fabricating the plasmonic nanostructures using biochemical
techniques and characterizing their biosensing ability. Optical measurements will be associated with
numerical simulations for quantitative analysis of the sensing response. The student will develop
data acquisition and analysis tools in order to probe the kinetics and sensitivity of the biosensor.
Experiments will be carried out with different analytes to infer the specificity and flexibility of the
platform. The student is expected to demonstrate independence, initiative spirit, strong motivation,
and a solid background in optical engineering.
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