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Introduction

Co-delivery of small molecule drugs and RNA therapeutics in a single nanoparticle can align pharmacokinetics, ensure spatiotemporal co-localization at the tumor site, and enhance
synergy against drug-resistant cancers. lonizable fulvestrant analogs have recently enabled drug-rich, siRNA-loaded nanoparticles with efficient endosomal escape and potent gene
silencing. Building on this platform, we hypothesized that combining fulvestrant with ionizable lipids would generate a novel “ionizable drug-lipid” nanoparticle with superior endosomal
escape and siRNA-mediated gene silencing relative to conventional LNPs, leading to more effective therapeutic outcomes in breast cancer.
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Graphical representation of the fluorescent endosomal and lysosome disruption
reporter used for assessing endo-lysosomal disruption with recruitment of
mCherry-Gal8 and representative images and quantitative data by FxNPs with
DOPC in SKOV3-mChG8 cells (scale bar: 25um). F; ;NP exhibited the highest

efficiency in endosomal disruption.
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Conclusions & Future work

lonizable fulvestrant-incorporated LNPs (F-LNPs) support high drug loading with efficient
sIRNA encapsulation, improved endosomal escape and cellular uptake, resulting in potent
gene silencing. Concurrent CCNE1 knockdown and GREB1 suppression in drug-resistant ER-
positive breast cancer highlight this platform as a promising strategy for combination gene
delivery and future gene-editing applications.

Target Gene Knockdown (Cyclin E1 & GREB1) Analysis by qPCR To overcome the tumor heterogeneity, dual-targeted F-LNPs will be developed to improve the
cancer-specific delivery followed by enhanced therapeutic effectiveness, achieving low off-
Cyclin E1 GREB1 - target effect as a future work.
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