Continuous droplet interface crossing encapsulation for high through-put monodisperse vesicle design

Etienne Loiseaua,b, Manouk Abkariana,b, Gladys Massieraa,b

a Université Montpellier 2, Laboratoire Charles Coulomb UMR5221 - 34095 Montpellier, France

b CNRS, Laboratoire Charles Coulomb UMR5221 - 34095 Montpellier, France

Fabrication of vesicles, a close membrane made of an amphiphile bilayer, has great potentiality for encapsulation and controlled release in chemical, food or biomedical industries but also from a more fundamental point of view for the design of biomimetic objects.

Methods based on lipid film hydratation1, inverse emulsion techniques2 and more recently  microfluidic techniques such as double emulsion3 or jetting4 method are limited either by a low yield, a low reproducibility, a poor control on the size, or by the presence of remaining solvent or defects. 

We propose a fast and robust method5 easy to implement: Continuous droplet interface crossing encapsulation (cDICE), that allows the production of defect-free vesicles at high-yield with a control in size and content. The vesicles have controlled bilayer composition with a polydispersity in size lower than 11%. we have shown that solutions as diverse as actin, cells, micrometric colloids, protein and high ionic strength solutions can easily be encapsulated using this process. By adjusting the parameters of our set-up, we are able to produce vesicles in the range 4-100 µm in diameter, stable for weeks. We believe this method open new perspectives for the design of biomimetic systems and even artificial tissues.
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