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Chitosan-based colloidal polyelectrolyte complexes: Safe and green drug/vaccine nano-delivery 
systems

Drug Delivery Systems (DDS) prove essential for a better efficacy and safety of the chemotherapies and that fight 
diseases and improve the quality of life of patients. 

The efficiency of DDS lies in their capabilities at delivering the right amount of an Active Pharmaceutical Ingredient (API), 
at the right location in the body, in the safest manner and more comfortable way for the patients. Moreover, DDS should 
be efficiently manufactured via robust, green and low cost processes involving the use of raw materials complying with a 
sustainable development. Hence, new generations of DDS will need a global and multidisciplinary approach, addressing 
the above-mentioned challenges.

Here, we report on our strategy of DDS elaboration, using polyelectrolyte complexes (PECs) of biosourced polysaccharides 
leading to tailored and multifunctional nanodelivery systems.

PECs result from the self-assembly of oppositely charged polymers in water.  During the charge neutralization step, 
counter-ions and water molecules are released, inducing a gain in entropy of the system. Therefore, PECS formation is 
spontaneous, energy efficient as it takes place in water under mild experimental conditions, without needing high shear 
rates nor organic solvents. In that sense, polyelectrolyte complexation is a safe and green process. When this process is 
used with biosourced polysaccharides, generally regarded as safe, we have at hand a formulation process that meets many 
of the above requirements. 

We will establish that by a precise control of the physico-chemistry properties of chitosan, and also of the parameters of the 
assembly (for example by switching the assembly from a kinetically controlled to a more thermodynamically controlled 
process) we produced carriers featuring a fair colloidal stability in physiological media, a capacity at encapsulating 
molecular drugs and at interacting with macromolecules like proteins, either for targeting purposes or for inducing 
appropriate immune responses for vaccine delivery purposes.
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