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Pegylation of cationic polyplexes is a promising approach to enhance their stability and reduce unwanted
interactions with biomolecules. However, this process generally has a negative effect on cellular uptake and
transfection to target cells. In this work, we evaluate the impact of PEGylation on biological and physicochemical
properties of poly (2-aminoethyl methacrylate) (PAMA)-based polyplexes. For this purpose, different PEG-b-PAMA
block copolymers, and the respective homopolymers, were synthesized varying the molecular weight of the cationic
segment. The obtained data show that PEG-b-PAMA-based polyplexes exhibited much better transfection activity/
cytotoxicity relationship than the corresponding non-PEGylated nanocarriers. The best formulation, prepared with
the largest block copolymer (PEG45-b-PAMA168) at the 25/1 N/P ratio, presented a 350-fold higher transfection
activity than that obtained with polyplexes generated with gold standard bPEL The highest transfection activity of
the best formulation was not only associated to a higher cellular uptake but most notably to a more efficient escape
from the endolysosomal pathway. Moreover, these nanosystems present suitable physicochemical properties for gene
delivery namely reduced sizes and high DNA protection. Overall, these findings demonstrate the high potential of
the PEG45-b-PAMA168 block copolymer as gene delivery system.
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