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Abstract
BIOENGINEERED STIMULATED-CANCER CELL MEMBRANE COATED NANOPARTICLES FOR ENHANCED DELIVERY TO THE BONE
Jamboor K. Vishwanatha, Amalendu P. Ranjan, and Andrew Gdowski
UNT Health Science Center, Fort Worth, Texas, USA
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New therapeutic designs are crucial for improved quality of life and better treatment outcomes for metastatic cancer patients.  Targeting therapeutic agents to specific organs in the body remains a challenge despite advances in the science of systemic drug delivery. We have engineered a Cabazitaxel encapsulated PLGA nanoparticle. The targeting was carried out by a unique method wherein the stimulated cancer cell-membrane was coated onto the nanoparticle (SCCNP), thereby using the cancer cells own homing mechanism to our advantage in delivering the drug to the cancer cells metastasized to the bone microenvironment. We have engineered a delivery system to simultaneously target the bone and increase uptake in homotypic tumor cells by coating polymeric nanoparticles with stimulated cancer cell membranes. This approach is unique in that we have incorporated relevant clinical bioinformatics data to guide the design and enhancement of biological processes that these nanoparticles are engineered to mimic. To achieve this, an analysis of RNA expression from metastatic prostate cancer patients identified ITGB3 (a subunit of integrin ɑVβ3) as overexpressed in patients with bone metastasis. Cancer cells were stimulated to increase this integrin expression on the cell surface and these membranes were subsequently used to coat cargo carrying polymeric nanoparticles. Physicochemical optimization and characterization of the SCCNP showed desirable qualities regarding size, zeta potential, and stability. In vitro testing confirmed enhanced homotypic binding and uptake in cancer cells. SCCNP also demonstrated improved bone localization in vivo with a murine model. This novel approach of identifying clinically relevant targets for dual homotypic and bone targeting has potential as a strategy for treatment and imaging modalities in diseases that affect the bone as well as broader implications for delivering nanoparticles to other organs of interest.
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