
FRET signal from chitosan-based NCs

Release and FRET stability studies

During 24 hours, the amount of fluorophore released after its dilution in water or culture medium
(cMEM) was almost 46%. FRET efficiency stayed unchanged, meaning that fluorophores were released
in the same proportion and that the remaining part of the fluorophores was still confined in close-
proximity inside the nanocapsules.
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Cell viability and nanocapsules’ internalization assays

Formation of cellular monolayer
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Calu-3 cells (Human lung adenocarcinoma cell line) 
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Tight Junctions

Calu-3 are able to express ZO-1 just when
intercellular adhesion occurs through the
formation of tight junctions.
Immunofluorescence assays using antibodies
anti-ZO-1 proteins can be used to monitor the
monolayer formation. 2

Results

FRET signal is detected in water and 
in culture media (cMEM)
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Nanocapsules (NCs), composed by an oily core and
a chitosan shell, 1 were synthesized for the
encapsulation of two fluorophores, suitable for the
appearance of Förster Resonance Energy Transfer
(FRET) phenomenon, to monitor the nanocapsules
integrity during in vitro tests.

Chitosan-based NCs 
are easily uptaken

by cells

Conclusions
• Fluorescent chitosan-based nanocapsules, capable of showing FRET phenomenon, were 

developed to study their behavior upon intranasal administration.
• A simplified in vitro model of nasal mucosa in a Transwell device was set up, to establish the 

best conditions for the formation of a cellular monolayer. 
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Next steps…

The developed material
will be tested in the in
vitro model to study the
interaction mechanism
between nasal mucosa
and chitosan-based NCs,
for the evaluation of NCs
fate and integrity.
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In vitro model set-upFluorophore-loaded nanocapsulesFörster Resonance Energy Transfer

The treatment of neurodegenerative diseases is difficult due to the presence of the blood brain barrier. Intranasal administration of a nanocarrier can combine the efficacy of a tailor-
made nanodrug and the non-invasive way of administration. Because of its mucoadhesive properties, chitosan coated nanocapsules could provide efficient mucosal absorption and
the enhancement of the bioavailability of the drug.
The aim of this work is to use Förster Resonance Energy Transfer (FRET) technique as a tool for testing the integrity and so the suitability of the material for the intranasal
administration of drugs in an in vitro model emulating nasal biological environment. Chitosan-based nanocapsules capable of showing FRET have been developed to be used as a
trackers. Furthermore, an in vitro model for nasal epithelium was settled.
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