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Abstract: Nanotechnologies are of great interest in the context of the drive toward individualized medicine, and may prove to be the
necessary catalyst for its large-scale implementation. In this talk | will present nanoporous-silicon-based approaches for the
individualization of medical intervention: multistage vectors for the preferential localization of therapeutic agents; therapeutic
monitoring nanotextured chips for the proteomic and peptidomic content profiling of biological samples; nanochannel delivery
systems for intelligent time-release from implants, and bionanoscaffolds for post-traumatic osteoregeneration. While novel
nanoplatforms engender direct clinical applications, at the same time they afford the formulation of novel frameworks and hypotheses
for the basic understanding of pathological processes. In particular, multistage particulates are the probes that afford the exploration of
a new perspective of cancer, that is, that the unifying aspect of the canonical ‘hallmarks of cancers’ all relate to dys-regulation of mass
transport at scales including the molecular, cellular, microenvironmental, and systemic. These considerations are the starting point for
“Transport OncoPhysics”. In this talk | will present a series of fundamental problems in mechanics that not only underlie the entire
field of nanomedicine, but actually offer yet unexplored opportunities for new approaches to understanding the very foundations of
health and disease.
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