Mercury pollution in water sources and its
bioaccumulation in marine species is a
worldwide issue. Since exposure leads to
negative health effects,
contaminant is essential. Although North

Americans are generally not at risk from
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monitoring is more laborious.

The current approaches to quantify mercury are efficient, but are costly and require bulky

instrumentation. Hence, many research advances rely on fluorimetry as a more portable

alternative for rapid and selective in-the-field sensing.

Fluorophores

Thanks to interesting photophysical properties, many fluorophores have been chemically

modified to be Hg(ll)-responsive. In fact, fluorescence can be induced or prevented by

exploiting the affinity of Hg towards sulfur atoms.

Example for Hg-assisted hydrolysis of a coumarin compound3
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Plasmonic nanoparticles

collective oscillation of its conduction
electrons when under an incident light. This
phenomenon is called localized surface
plasmon resonance (LSPR) and leads to an

amplification of the electric field at the cloud

Combining fluorophores into a concentric nano-architecture can lead to metal-

enhanced fluorescence (MEF), allowing a better sensitivity for detection.#

Metal core (Au, Ag)

Dielectric spacer (SiO2)

Surface available for conjugation
(i.e. fluorophore incorporation)

enable the monitoring of food quality in the Northern environment.
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Objective and Strategy

The project targets the development of a Hg(ll)-responsive fluorescent probe providing

an enhanced performance in terms of sensitivity and reusability to replace the bulky lab-

based instruments for in-field applications.
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Tasks
= Synthesis of the Hg-responsive probe
= Evaluation of its analytical performance
* |Implementation onto substrates for MEF
= Regeneration of the Hg-sensitive surface

* |Implementation into a pfluidic chamber
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neutral fluorescein
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dianionic fluorescein

MEF of fluorescein has been
studied thoroughly in the
Boudreau lab as a pH sensor >

: anchoring point

Molecular probe and its Hg-sensing properties

Probe synthesis through a one-step, high yield procedure3
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Hg-sensing mechanism

Mass spectrometry (MS) allows ionization of chemical species in order to identify
S o S0 —
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by MS, the results suggest its slow o @Loio I OJSLOQ
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which accelerate the hydrolysis
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and allows detection of fluorescein

rapidly.
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Implementation to substrates

Synthesis of a functionalized molecular probe to allow grafting onto surfaces
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Conclusions

A new Hg-sensitive molecule based on fluorescein has been synthesized and proved

quite selective towards Hg(ll) across a series of competitive cations. The strategy can

be applied to a functionalized fluorescein derivative, allowing immobilisation on silica.

Current work includes quantification of Hg(ll) using the molecular probe and its grafting
on AgNPs to study MEF. By combining these results with further reversibility studies, a

fluidic detection chamber will be built as a preliminary reusable and sensitive platform.
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