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Fluorescent nanoobjects have received increasing interest for their high potential in biology and
biochemistry imaging. Recent works in controlled radical polymerization (CRP), allow the use
of amphiphilic macromolecular RAFT agents and miniemulsion in order to both stabilise the
nanoparticles and control the polymerisation of hydrophobic monomers.

Based on this methodology we developed a new strategy to prepare fluorescent nanoobjects
where the fluorophore is copolymerised in the hydrophobic centre of the polymeric micelle.
This approach afforded fluorescent nanoparticles of well-defined size, via a miniemulsion
process in water based on a phase inversion, without the use of surfactants and hydrophobic
cosolvent.[ Using this methodology it was possible to obtain nanoparticles with increasing
amounts of BODIPY fluorophores (from 500 to 5000 fluorophores per particle). Increasing the
concentration of BODIPY lowered both the fluorescence quantum yield and the lifetime.
However the brightness of the individual particles increases up to 8.107 (Figure 1). In order to
understand the loss of fluorescence efficiency, fluorescence decays were recorded and fitted
with a mathematical model using a stretched exponential function. This result gave an insight
into the fluorophores arrangement within the hydrophobic core.[?
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Figure 1. Schematic representation of the nanoparticles (left) and
variation of fluorescence quantum vyield and brightness of the
nanoparticles as a function of the BODIPY concentration (right).

The presence of carboxylic acid functions in the hydrophobic shell allowed preparing

fluorescein grafted nanoparticles that are pH sensitive. These nanoparticles could be used for
the rapid and accurate detection of Escherichia coli growth.
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