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Nanoparticles enhance gemcitabine

efficacy by overcoming fibroblast
barriers in pancreatic cancer
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ceramide (G5C3) to target both CAFs and pancreati

zation of macropha;
and hypoxic conditions. G5C3 exhibit selective cytotoxicity toward cancer cells and suppress CAF activity, thereby reducing
factors and remodeling the TME. The in vitro experiments demonstrate that the liposomes undergo tran:
r cells, highlighting their ability to penetrate the ECM and deliver therapeutic agents deep within tumor tissue, ultimately
nducible and growth factor expression. Moreover, the treatment enhances reactive oxygen species (ROS) accumulation in
biting M2 polarization, further disrupting the tumor-supportive microenv: nent. ROS generation in ¢ r cell
Collec these findings support the potential of this liposomal delivery system to overcome ECM-mediated drug
When combined with gemcitabine, the current first-line chemotherapeutic, a strong synergistic effect
nise of this strategy for advanced pancreatic cancer treatment.
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