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SiRNA-loaded lipoplexes, resulting from electrostatic interactions between the polar
headgroups of cationic phospholipids and the phosphate groups of siRNA, are promising
drug delivery vehicles for cancer therapy.! Pegylation of the latter is commonly used to
prevent their rapid elimination by macrophages but poly(ethylene glycol) (PEG) may cause
immunological responses as well as Accelerated Blood Clearance (ABC effect).? As alternative
to PEG, we explored the potential of poly(N-vinylpyrrolidone) (PNVP) derivatives for the
modification of siRNA-loaded lipoplexes. A series of well-defined amphiphilic PNVP-based
polymers composed of single or double aliphatic chains was prepared by Reversible Addition
Fragmentation chain Transfer (RAFT). The amphiphilicity of these PNVP-based derivatives
and their interaction with phospholipid bilayers were studied by Langmuir film balance and
quartz crystal microbalance with dissipation monitoring (QCM-D), respectively. The
anchoring of some PNVP derivatives onto siRNA lipoplexes and their ability to prevent
protein adsorption were demonstrated by DLS, zeta potential and Nanoparticle Tracking
Analysis (NTA). Overall, this functional PNVP synthesis platform not only allowed to identify
the key macromolecular characteristics necessary for the successful modification of
lipoplexes but also evidenced the potential of PNVP as PEG alternative for siRNA delivery
application.
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