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Nanoparticles in vivo tend to be cleared by macrophages and can exert toxic effects on these cells or at least limit targeting to other cell types. This project aims to assess the hypothesis that the protein CD47 – which is expressed by all cells in the body as a putative "marker of self" – can inhibit uptake of nanoparticles by macrophages, especially in the spleen and liver. This should improve the efficacy of drug carrier platforms (e.g. liposomes, spherical micelles, polymersomes) whose primary limitation is that poor circulation time in vivo limits the bioavailability of the encapsulated therapeutics. The goal of every drug carrier platform is to increase the efficacy of the therapeutic by targeting delivery to the site of disease, which is generally not the liver or spleen macrophage. Uptake by macrophages in other tissues can also limit drug bioavailability and the ability to treat disease sites such as tumors. By increasing nanocarrier bioavailability, there is an increased opportunity to circulate through a tumor or other disease site and permeate a leaky vasculature to deliver an encapsulated therapeutic. To enhance such bioavailability of nanocarriers, we will attach the functional domain of protein CD4, which we have recently attached to particles and shown in culture will inhibit macrophage uptake of nanoparticles (1). We have also shown that this protein is species-specific (mouse and human are not compatible), and so we will study clearance in immune-deficient mice that are known to be compatable with human-CD47 and that are also known to be permissive to the reconstitution of a full human immune system as done already in studies of our co-Investigator here, Dr. Gwenn Danet-Desnoyers.
CD47 attachment to the surface of polystyrene particles and polymersomes is expected to minimize spleen and liver accumulation of particles and enhance circulation kinetics. This will provide a more fundamental understanding of how the immune system recognizes and clears foreign nanoparticles in general. In addition, improvement in circulation kinetics and specific delivery of therapeutics to the tumor represents a significant technological advance with the use of a conjugated protein to evade the immune system separate from targeting a specific tissue type. This new methodology of immune system evasion by the novel application of CD47 would certainly open the door for future clinical and commercial opportunities.
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