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Development of a biomedical plasmonic device for real-
time monitoring of micro-ANRs and inflammatory
markers: the EPI-STORM device!
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Project Description

In organ donation, many factors come into play regarding the success of transplantation in a recipient. In particular, when a donor dies, a
strong inflammatory response occurs, leading to high levels of TNF-alpha (tumor necrosis factor, a cytokine), which degrades the quality of
donated organs and also requires the recipient to take a broad spectrum of drugs to avoid rejection.
Our project is based on a personalized approach to the treatment and regulation of TNF-α and micro-ANR (TNF-alpha precursor, less than
25 nucleotides) levels using a plasmonic nanostructured biochip [1-2] combined with a bedside instrumental system. Ultimately, this
improvement in the quality of donated organs has great potential for limiting rejection and reducing transplant waiting lists.

This highly innovative project will provide an opportunity for multidisciplinary work, from the design to using a plasmonic biosensor, with
many scientific challenges. Strong interaction between colleagues, physicists, engineers, clinicians, and biochemists will be central to this
project. It will enable the student, in addition to scientific skills, to have access to experts in each field for optimal supervision.

Depending on the candidate's profile, the project will focus on one or other of the following aspects:
• Conventional biochips: optimize LNA probes complementary to the project's new miRNAs in terms of limit of detection (LOD), selectivity,
sensitivity, binding kinetics, and regeneration; set up regeneration by photoisomerization on the probe/target pair using azobenzene
molecules integrated into the probe [3]; develop antibody biochips specific to TNF-alpha [4].
• Biochemical amplification: finalize optimization of our gold nanoparticle (AuNP) sandwich amplification protocol; validate the procedure
for new sequences; set up AuNP release to further increase LOD. Adapt procedure to TNF-alpha.
• Amplification by biochip nanostructuring: validate the compatibility of our nanofabrication protocols for gold nanodots buried in silica [5]
with the surface chemistry already developed; characterize the efficiency of this amplification; combine the two amplification methods;
optimize our electrochemical biochip cleaning protocol to enable reuse.
• Working in complex media: add a passivation step to enable working in complex media (plasma); test biochips with patient samples
supplied by our partners.
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• Use in real-life conditions: consider microfluidic, portable, and real-time data processing aspects to enable this biomedical device to be
used in hospital environments.
Requirements: Student with a Master's degree (Master 2 in France) in biology, biochemistry, or nanoscience, interested in biosensors.
Dynamic, he/she must demonstrate scientific rigor and curiosity to complete this multidisciplinary project successfully. The PhD student
will be interested in experimental work, most of which will be carried out within the LN2 and 3IT biophotonics teams at the Université de
Sherbrooke. This project will be carried out in collaboration with Julien Moreau of the Charles Fabry Laboratory in France. A stay in France
or even a cotutelle will be considered.
Application: Please enclose CV, cover letter, transcripts for the last two years, and two letters of reference.
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