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Lipid nanoparticles (LNPs) are the most clinically advanced non-viral delivery system

for nucleic acid delivery
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PEGylation is a breakthrough in the field of drug delivery
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Anti-PEG antibodies lead to accelerated blood clearance of systemically delivered
PEGylated therapeutics and limit their efficacy
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Clinical impact?

e Accelerated clearance
of PEGylated medicines

e Altered vaccine
immunogenicity and
reactogenicity
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Can alternative surface polymer chemistries and
architectures reduce formation of anti-PEG antibodies
to improve repeat dose delivery outcomes?
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A series of polymer lipids were synthesized by atom transfer radical polymerization
(ATRP) with similar molecular weight (MW) to DMG-PEG2000
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Polymer chemical structure modulates mRNA delivery efficacy
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We prepared systematically modulated polymer architectures to correlate structure

with mRNA delivery efficacy
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MRNA delivery efficacy correlated with polymer architecture
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BPL LNPs reduce protein adsorption due to the comb structure
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BPL LNPs reduce anti-PEG antibody binding more than DMG-PEG2000 LNPs
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The “mushroom regime” architecture is critical to most effectively repel protein binding

due to high surface coverage
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BPL LNPs prolong blood circulation with weaker immune response in repeat doses
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BPL LNPs overcome anti-PEG antibody inhibitory effects and maintain high protein
production
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FAH mRNA BPL LNPs extended survival (100%) in FAH"- mice over DMG-PEG2000

LNPs (37.5%)
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FAH mRNA BPL LNPs maintain high FAH protein expression following multiple doses
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BPL LNPs achieve higher levels of CRISPR/Cas genome editing than the DMG-

PEG2000 LNP benchmark
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Co-delivery of Cas9 mRNA and sgPCSK9 using BPL LNPs reduced liver and serum
PCSKO9 protein levels more effectively than benchmark PEG-DMG2000 LNPs
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Co-delivery of Cas9 mRNA and sgPCSK9 using BPL LNPs reduced serum cholesterol

and triglyceride levels more effectively than benchmark PEG-DMG2000 LNPs
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