
 
 
 

REPLACING PEG: LIPID-POLY(N-METHYL N-VINYLACETAMIDE) CONJUGATES FOR THE SURFACE 
MODIFICATION OF LIPIDIC NANOVECTORS DEDICATED TO GENE THERAPY 

 
Stefano Pedergnanaa, François Toussainta, Manon Bergerb, Géraldine Pielb, Antoine Debuignea.  
 
 
a Center for Education and Research on Macromolecules (CERM), CESAM Research Unit, University 

of Liège, Belgium 

 
b Laboratory of Pharmaceutical Technology and Biopharmacy, CIRM, University of Liège, Belgium 

 
 

Surface modification of lipid carriers with polyethylene glycol (PEG) is a well-established strategy to 
prevent particle aggregation and to provide “stealth” properties, thereby prolonging blood 
circulation. Nevertheless, PEGylation suffers from important drawbacks, including the accelerated 
blood clearance (ABC) effect upon repeated dosing, hypersensitivity reactions, and the so-called 
“PEG dilemma,” which hampers both cellular uptake and endosomal escape. Poly(N-methyl N-
vinylacetamide) (PNMVA) has recently emerged as a promising alternative to PEG, offering non-
toxic, efficient, and less immunogenic coatings for lipid-based carriers, especially siRNA-loaded lipid 
nanoparticles.1-3 In this work, we report the precision synthesis of a library of lipid–PNMVA 
conjugates via reversible addition–fragmentation chain transfer (RAFT) polymerization. The lipid 
structure and PNMVA chain length were systematically varied to evaluate their influence on the 
interaction with lipid bilayers, as well as on the morphology and surface properties of the resulting 
lipid nanocarriers. These results provide new insights into the design of PEG alternatives for 
advanced nucleic acid delivery systems. 
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