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Fluorescence imaging is a very popular optical bioimaging technique for cellular and small 
animal imaging. However the poor water-solubility of most organic dyes limits their use as 
molecular fluorescent probes in biological samples. The nanoprecipitation method offers a way 
to convert specifically engineered hydrophobic dyes into fluorescent nanoprobes called dye-
based Fluorescent Organic Nanoparticles (dFONs). The LAGON team has developed a 
bottom up molecular engineering approach towards dFONs made from dedicated multipolar 
and polarizable dyes (PPD). These dFONs can be prepared using a green process via 
nanoprecipitation in water resulting via self-aggregation in a self-stabilized colloidal 
nanoparticle solution. Such dFONs made from PPDs show giant absorption thanks to ultimate 
molecular confinement of a large number of strongly absorbing dyes. Subtle molecular 
engineering of the PPDs building blocks leads to dFONs combining controlled size (in the 10 
to 100 nm diameter range), tunable emission, huge brightness as well as excellent colloidal 
and (photo-)stability in bioenvironments. Herein we achieved binary core-shell dFONs. Their 
design relies on the smart association of two complementary PPD combining structural 
similarity and finely tuned electronic and photophysical properties for efficient Förster 
Resonance Energy Transfer when confined into close proximity. Core-shell dFONs show 
highly efficient energy harvesting from shell to core, as well as an enhanced quantum yield 
due to a nano-interfacial emission enhancement (NIEE) effect, giving rise to ultra-bright, near 
infrared (NIR) two-photon absorbing and red emitting nano-objects.  

 

~ 10:50 Coffee break ~ 

Light harvesting and enhanced emission in core-shell dye-based 
fluorescent organic nanoparticles (dFONs) for bioimaging 
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1 Maldonado-Carmona N., DOI: 10.1039/c9pp00398c 
2 Maldonado-Carmona N., et al, DOI : 10.3390/antibiotics10050513 

Using lignin nanoparticles as a versatile and environmentally friendly 
formulation for porphyrin for photodynamic antimicrobial chemotherapy 
applications. 
 

Photodynamic antimicrobial therapy aims to develop disinfecting strategies using light, oxygen 
and a photosensitizer molecule, to form reactive oxygen species, capable of unspecifically 
killing bacteria, without the risk of developing antimicrobial resistance. However, most 
photosensitizers are prone to highly aggregate in aqueous media, diminishing their efficiency. 
Aiming to avert this, the use of photosensitizers conjugated in bio-based formulations is a topic 
that has been received with enthusiasm by the scientific community1.   
In the present work, as part of the H2020 EJD project “POLYTHEA: How light can save lives”
(http://www.polythea.eu/), we developed a formulation based on acetylated lignin 
nanoparticles for the transport of five different porphyrin compounds2.   
The loaded nanoparticles were fully characterized and the nanoparticles were tested against 
a Gram-negative (Eschericha coli) and a Gram-positive (Staphylococcus aureus) bacteria. 
Depending on the nature of the photosensitizer (cationic or non-cationic), the nanoparticles 
were able to affect the survival of the E. coli (cationic), while most of them were efficient against 
S. aureus. Interestingly, the formulation attenuated a dark toxicity effect found for the free 
photosensitizers. 
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