
Session: Molecular and Inorganic Materials 
 
 

Switching Optical Signal with Fluorescent Organic Nanoparticles 
 

Eléna Ishow 

 

Université de Nantes, CEISAM-UMR CNRS 6230, 44322 Nantes, France  

 

E-mail: elena.ishow@univ-nantes.fr  

 

Photoactive organic nanoparticles, made exclusively of small functional molecules, have 
recently emerged as very attractive nanomaterials in the field of bioimaging owing to their 
easy fabrication process and high payload of active units. Most of these organic nanoparticles, 
obtained by nanoprecipitation, involve self-assembled fluorophores whose structure meets 
specific structural requirements to avoid self-quenching.[1,2,3] Little attention has however 
been paid to the dynamics of such structures,[4] especially in live cells and their extension to 
photoswitchable entities to benefit from on-command drug delivery.  

We want to show here that fluorescent organic nanoparticles (FONs) can be used as efficient 
cargos to carry and deliver hydrophobic drugs inside cancerous cells. We thus chose 
solvatochromic fluorophores, amenable to form FONs that are readily engulfed by cells and 
macrophages without notable cytotoxicity (Fig. 1a).[5] Their originality relies on the distinct 
emission colors displayed between compounds, self-assembled as nanoparticles, and 
dissociated as individual molecules in apolar surroundings. Spectral follow-up of various cells 
incubated with FONs revealed that the latter could be fully dissembled into single 
fluorophores (Fig. 1b).[4,6] We thus harnessed the potentiality of these supramolecular 
nanoscale architectures to encapsulate hydrophobic anti-cancerous drugs, like doxorubicin®, 
and release them within the cells with a time-delayed kinetics. Strong interactions between 
both fluorophores and drugs within the nanoassemblies were revealed by time-resolved and 
steady-state fluorescent measurements, thereby proving drug encapsulation inside the FONs.  

 
Figure 1. a) TEM imaging of FONs. b) FON solvatochromism and 
dissembling by macrophages. c) Dual fluorescent and 
photochromic nanoparticles for fast photoinduced emission 
quenching.  

To go a step further and photomodulate FONs’ integrity for on-command drug delivery, we 
devised novel architectures comprising fluorescent and photochromic units. The latter, based 
on diarylethene units, were selected such that the absorption band of their closed forms 
strongly overlaps with the emission band of the fluorophores (Fig. 1c). Highly efficient 
photoswitching to an almost dark state (0.5 % residual emission) could be obtained within a 
few seconds, which was ascribed to cooperative energy transfer throughout the nanoparticles 
as already demonstrated for covalently coupled photochromic and fluorescent units.[7] The 
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absence of complete reversibility and the morphological changes observed by electron 
microscopy tend to reveal progressive FON dissolution that could be exploited for 
phototherapy or light-induced staining.  
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