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Nanotechnology guided delivery of siRNA in retinal vascular disease
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Cell adhesion molecules (CAMs) are markers of inflammation expressed on retinal endothelial cell surfaces in a broad
spectrum of ocular vascular diseases, including retinal neovascularization, and therefore constitute potential targets for
promoting homing, binding, and internalization of nanoscale imaging and therapeutic agents. We have developed a series of
nanocarriers targeted against CAMs which can bear imaging or therapeutic payloads and deliver them to the cytoplasm of
dysfunctional endothelial cells. The goal of this study was to demonstrate the utility of CAM targeted nanocarriers for site-
specific delivery of antiangiogenic siRNAs in two animal models of retinal neovascularization. CAM targeted nanocarriers
bearing VEGFR2 siRNAs were synthesized and characterized to determine optimal size, surface charge, and encapsulation
efficiencies. Cytotoxicity, delivery efficiency, and functional knockdown of several molecular targets were determined in
retinal microvascular endothelial cells. Biodistribution and efficacy of nanocarriers in animal models of laser-induced
choroidal neovascularization and oxygen-induced retinopathy were analyzed. CAM targeted nanocarriers were capable of
specific targeting of ICAM-1, endoglin, and VCAM-1 on inflamed retinal endothelial cells in vitro and triggered release of
siRNA following internalization was observed. Specific targeting of neovascular endothelial cells was observed in both animal
models of vascular disease, using CAMs on neovessel endothelial cells as a portal for delivery of therapy. Knockdown of
molecular targets via siRNAs was achieved in vitro and in vivo without adverse effects on cell and tissue function. CAM
targeted nanocarriers are a promising framework for the delivery of diverse imaging and therapeutic payloads to diseased
retinal endothelial cells in vivo.
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