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Abstract: 
Tumors are difficult to deliver drugs to and durable cures are also difficult because of selection for resistance.
We and many other have learned such lessons while trying to push the boundaries with various reductionist drug delivery systems. This includes our development and computations of worm-like polymer micelles – ‘filomicelles’ – that persist in the circulation and deliver better than spheres of the same polymer [1,2].  However, particles of any type interact with innate immune phagocytes while nearby ‘Self’ cells are spared due to a polypeptide that limits phagocytic clearance [3]. The phagocyte’s cytoskeleton forcibly drives the decision downstream of adhesion, leading to a materials-inspired cell therapy [4].  Repeated dosing with the engineered macrophages is safe and effective, but repeated dosing seems necessary in part because of pathways related to how cell fates are directed by matrix elasticity [5,6].   
References: [1] Geng, et al.  Shape effects of filaments versus spherical particles in flow and drug delivery. Nature Nanotechnology (2007). [2] Nair, et al. Filomicelles from aromatic di-block copolymers increase paclitaxel-induced tumor cell death and aneuploidy compared to aliphatic copolymer.  Nanomedicine (2016). [3] Rodriguez, et al.  Minimal 'Self' peptides that inhibit phagocytic clearance and enhance delivery of nanoparticles. Science (2013). [4] Alvey, et al.  SIRPA-inhibited, marrow-derived macrophages engorge, accumulate, and differentiate in antibody-targeted regression of solid tumors. Current Biology (2017).              [5] Engler, et al.   Matrix elasticity directs stem cell lineage specification. Cell (2006). [6] Swift, et al.  Nuclear Lamin-A Scales with Tissue Stiffness and Enhances Matrix-directed Differentiation. Science (2013).
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