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A key limitation of many front-line cancer chemotherapy drugs is dose-limiting host
tissue toxicity. Nanoparticles may be able to effectively bypass this limitation by
preferentially concentrating a drug payload at tumors. Despite impressive advances in
nanoparticle fabrication, several critical factors concerning nanoparticle behavior and
efficacy in vivo must be addressed; (1) the contribution of passive leakage versus
targeting has to be characterized, (2) the relative importance of targeting tumor vessels
versus tumor cells, (3) the dynamics of particle - drug penetration into the tumor, and the
significance of local blood flow, and (4) so-called ‘Theranostic Nanoparticles’ are
needed, i.e., particles that can be tracked to the tumor by conventional imaging modalities
and yet retain high drug loading efficiencies. These studies need to be conducted in vivo
using appropriate model systems, and this talk will present our efforts to target, treat and
image pancreatic and brain tumors in specialized models that we have developed. An
overview of our translational research in pancreatic and brain cancer, and the biological
underpinnings of our approaches will be described.
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