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Pancreatic cancer is a lethal disease characterized by highly dense stroma fibrosis. Only 15-20% of patients
with pancreatic cancer have resectable tumors, and only around 20% of them survive to 5 years. Traditional
cancer treatments have little effect on their prognosis, and successful surgical resection combined with effective
perioperative therapy is the main method for maximizing long-term survival. For this reason, chemotherapy is an
adjunct treatment for resectable cancer and is the main therapy for incurable pancreatic cancer, including
metastatic pancreatic adenocarcinoma. However, there are various side effects of chemotherapeutic medicine
and low drug penetration because the complex tumor microenvironment limits the application of chemotherapy.
As a novel strategy, polymer nanoparticles make it possible to target the tumor microenvironment, release
cytotoxic agents through various responsive reactions, and thus overcome the treatment barrier. As drug carriers,
polymer nanoparticles show marked advantages, such as increased drug delivery and efficiency, controlled drug
release, decreased side effects, prolonged half-life, and evasion of immunogenic blockade. In this review, we
discuss the factors that cause chemotherapy obstacles in pancreatic cancer, and introduce the application of
polymer nanopatrticles to treat pancreatic cancer.

Chemotherapy obstacles toward pancreatic cancer

PSCs are normally quiescent and are termed qPSCs. The gPSCs can transit into an activated myofibroblast-like
phenotype, termed as aPSCs. The aPSCs express fibroblast activation proteins, such as a-smooth muscle actin
(a-SMA). It is now commonly accepted that aPSCs are essential for the desmoplastic reaction in pancreatic
cancer. Amrutkar and coworkers cocultured PSCs with seven different PCC lines, respectively, by both direct
and indirect means, and various degrees of chemoresistance were detected among all PCC lines. By examining
PSC-conditioned medium, they found several proteins that participated in the construction of ECM, such as
fibronectin and collagen.Koikawa and colleagues found that PSCs and PCCs frequently invaded the collagen
matrix successively to establish three-dimensional matrix remodeling. PCCs invade after the PSCs because
PSCs remodeled the ECM and increased parallel fibers along the direction of invading PSCs. In addition to
CAFs, PSCs are another main source of fibronectin and collagen in pancreatic cancer and they contribute to the

chemotherapy obstacles.



