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Tumor microenvironment has a significant impact on tumor progression
and response to therapy. Nitric oxide (NO) regulates angiogenesis and
fibrosis, suggesting that it may serve as a candidate anti-cancer agent via
modulation of tumor microenvironment. However, the lack of a
tumor-targeting NO delivery system, with a prolonged half-life and
sustained NO release mechanism, has hindered the application of this
approach to cancer treatment. We engineer several nanoscale NO
carriers with a sustained release profile that efficiently delivers NO into
hepatocellular carcinoma (HCC) and pancreatic ductal
adenocarcinoma (PDAC). We demonstrate that targeting the tumor
microenvironment with nanoscale NO results in tumor vessel
normalization and desmoplasia alleviation, leading to the enhanced
delivery and effectiveness of chemotherapeutic and macromolecular
tumor necrosis factor-related apoptosis-inducing ligand (TRAIL)-based
biological therapies. Furthermore, nanoscale NO polarizes
tumor-associated macrophages towards an immune stimulatory
phenotype and increases T cell tumor infiltration, thereby improving the
efficacy of cancer vaccine immunotherapy. Our findings demonstrate the
delivery of NO by the tumor-targeted nanocarriers to efficiently remodel
tumor vasculature and immune/fibrotic microenvironments and overcome
resistance to cancer therapy, resulting in a therapeutic benefit for cancer.
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