Glypican-1 targeted nanobubbles as an advanced
nanomedicine for pancreatic adenocarcinoma treatment
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INTRODUCTION

Systemic chemotherapeutic agents show limited efficacy in pancreatic ductal adenocarcinoma (PDAC), due to poor tumor penetration, intrinsic resistance
mechanisms, and the occurrence of off-target toxicity [1]. To address these limitations, antibody-conjugated nanoplatforms have emerged as a promising strategy to
selectively target PDAC cells. Among potential targets, the proteoglycan Glypican-1 (GPC1) is particularly attractive because it is highly and specifically expressed on
the surface of PDAC cells [2]. Chitosan shelled nanobubbles (NBs) have demonstrated strong potential for anticancer drug delivery and their polymer shell can be
easily functionalized with specific ligands for an active targeted delivery [3]. AIM OF THE WORK - development of doxorubicin-loaded AT101 mAb-conjugated
chitosan NBs as targeted nanomedicine for PDAC treatment.
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Stable nanosuspensions of NBs with an average diameter of about 350 nm, low polydispersity index and positive surface charge were obtained. The NBs were able to load doxo
with good encapsulation efficiency (more than 90%) and release it with a slow and prolonged in vitro release kinetics. The blank NBs exhibited high biocompatibility and doxo
retained its cytotoxic activity when loaded into the NBs. In vivo biodistribution studies in PDAC xenograft mice showed that the NBs can accumulate in the tumor and that their
conjugation with AT101 significantly increased the amount of NBs reaching the tumor mass. Doxo-loaded NBs were able to reduce tumor growth and statistically increase the
survival rate of mice compared to free doxo. The efficacy of doxo-CS-NBs was significantly enhanced by the presence of AT101 as targeting agents. The toxicity of free doxo was
decrease by the loading in CS-NBs. AT101 further decrease the off-target toxicity, improving biodistribution and tumor-specific administration. Particularly, AT101 reduce renal
accumulation and the resulting renal burden.
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