N

N

Stimulable, stable and biocompatible W/O /W emulsions
for encapsulation and controlled delivery of drugs
Noémie Bodin, Marine Protat, Florent Malloggi, Nadege Pantoustier, Patrick

Perrin, Véronique Rosilio, Patrick P. Guenoun

» To cite this version:

Noémie Bodin, Marine Protat, Florent Malloggi, Nadége Pantoustier, Patrick Perrin, et al.. Stimula-
ble, stable and biocompatible W/O/W emulsions for encapsulation and controlled delivery of drugs.
Bubbles and Drops 2017, Jun 2017, Lyon, France. cea-02341865

HAL 1d: cea-02341865
https://cea.hal.science/cea-02341865
Submitted on 31 Oct 2019

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://cea.hal.science/cea-02341865
https://hal.archives-ouvertes.fr

STIMULABLE, STABLE AND BiocoMPATIBLE W/O/W EMULSIONS FOR
ENCAPSULATION AND CONTROLLED DELIVERY OF DRUGS

Noémie Bodin®?**, Marine Protat'?, Florent Malloggi*, Nadége Pantoustier®, Patrick Perrin®,
Véronique Rosilio?, Patrick Guenoun?

1) LIONS, NIMBE, CEA, CNRS, Université Paris-Saclay, CEA Saclay 91191 Gif sur Yvette
Cedex, France

2) Institut Galien Paris-Sud, CNRS UMR 8612, 5 rue Jean-Baptiste Clément, 92290 Chéatenay-
Malabry, France

3) PSL Res Univ, ESPCI, SIMM, UMR 7615, 10 rue Vauquelin, 75005 Paris, France

* Email: noemie.bodin@cea.fr

Keywords: Multiple emulsion, stimulable, encapsulation

Main Topic: Foams and emulsions

Water-in-oil-in-water (w/o/w) emulsions are promising systems for encapsulation and
controlled delivery of drugs. A new amphiphilic copolymer (PDMS-b-PDMAEMA) was
developed as an emulsifier for preventing the notorious instability of those emulsions and was
capable of stabilizing multiple emulsions for more than a year!. This polymer is stimuli
responsive, allowing the formation in a single mixing step, of direct, inverse and w/o/w
emulsions, depending on the pH and ionic strength of the aqueous phase. Consequently, by
changing pH, w/o/w emulsions can be destabilized and a compound encapsulated in the internal
water phase is released in a controlled way. The use of microfluidic PDMS chips for a better
control of the size and the morphology of the emulsions was also studied.
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Left: Emulsion diagram showing the type of the emulsion obtained in a single mixing step as function of pH
and ionic strenght — Right: Confocal microscopy image of a w/o/w emulsion (oil appears in blue)

The aim is to use this promising system to coencapsulate and protect two molecules of
interest for health: catechin, an hydrophilic molecule from green tea, and curcumin, an
hydrophobic molecule from turmeric. These two antioxidants have lots of potential health
benefits?® but are very fragile and difficult to deliver: formulating them in a double emulsion
will allow to preserve them during storage and should improve the absorption.
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