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Abstract
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Although lipid nanoparticles (LNP) are an interesting platform for skin
diseases treatment, we observe formulation instability, especially when
polyethyleneimine (PEI) is used as a complexing agent. Hence, we
proposed synthesizing two small groups of cationic polymers via
aminolysis of poly(succinimide) (PSI), a non-dodecylated group, 1An, and
a dodecylated group 2An, in which An represents different amines from A1
to A6. Previously, DNA polyplexes were formed by complexing a plasmid
DNA pEGFP-N3 encoding a green fluorescent protein (GFP). Transfection
was carried out in HeLa cells and GFP expression was measured by flow
cytometer after 48 hours. Dodecylated PSI derivatives showed lower CMC
than their non-dodecylated counterparts, suggesting polymer-polymer
interactions by hydrophobic interactions and micelle-like structures
formation. Furthermore, 2An group had higher buffering capacities β (β >
40%) than 1An and bPEI 25 (β, 23%). Polyplexes formed with nondodecylated polycation containing A3 and A4 moieties provided higher
GFP expressing HeLa cells. Polyanion competition assay with heparin for
polyplexes at N:P 5 showed no release of the plasmid from the polyplex
for all dodecylated polymers. Cytotoxicity of all plain polymers showed that
dodecylated polycations do not decrease cellular viability, also all
polyplexes at N:P 5 have negligible cytotoxicity. Although no GFP
expressing was observed for dodecylated polycations polyplexes, we
hypothesize a different complexation behaviour in siRNA polyplexes and
other lipid systems.
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