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Remodeling Tumor Microenvironment to Improve Drug Delivery

Mature solid tumor contains many tumor associated fibroblasts (TAFs) which produce
extensive stroma structures to surround cluster of tumor cells. Tumor microvessels also
locate in the stroma such that nanoparticles (NPs) extravasate from the blood do not easily
penetrate to access tumor cells. High interstitial fluid pressure also tends to collapse the
vessels to limit blood perfusion in the tumor. This type of microenvironment prevents
efficient drug delivery by NPs or macromolecules. We have developed small (~30 nm)
lipid-coated nanoprecipitate of cisplatin, i.e. nano-cisplatin or simply Nano-C, and similarly
lipid-coated gemcitabine monophosphate NPs, i.e. nano-gemcitabine or Nano-G.
Combination of Nano-C and Nano-G efficiently inhibited growth of a stroma rich human
bladder cancer in a xenograft model. Combination of Nano-C and G primarily targets to
TAFs leading to reduction of the stroma structure and enhancement of EPR effect as shown
by the uptake of Evans Blue by the tumor. When Nano-C and —G were co-formulated in NPs
composed of PLGA in the optimal ratio for synergistic therapy activity, the major target in
the tumor was also TAFs. Thus, combination therapy using either nano approaches
significantly remodels the tumor microenvironment to improve NP penetration and access to

the tumor cells for subsequent injections, resulting in improved therapeutic efficacies.
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http://www.controlledreleasesociety.org/meetings/annual
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http://www.termis.org/wc2015/
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http://www.wbc2016.org/
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