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Has nanomedicine yet delivered
on its potential?

"We were particularly pleased to see that Congress passed the
American Innovation and Competitiveness Act before adjourning
its most recent session in December 2016. The Act continued to
endorse and embrace the NNI, and in its trust for the Initiative...”

The President’s Council of Advisors on S&T, Jan. 2017
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Brownian motion in detail
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RAPAMYCIN PARTICLES
Fresh hope for failed drugs

Sources: Nature Nanotechnology, 2016 Volume 11 No 10; Dobson, P. Nature Nanotechnology, November 2016 Volume 11 No 11 1



A case for evolution

e Asof 2016,~/5% of clinical trials for solid tumors are
reformulations of U.S. FDA-approved drugs

* The majority of nanomedicines currently incorporate off-
patent cytotoxic agents to de-risk requlatory evaluation.

Source: Wilhelm, S. et al. Nature Materials (2016)



What's approved for clinical use

& Nanosphere

See also: https://nano.cancer.gov/learn/now/clinical-trials.asp




Discussion Question

What are examples from your work that use
some emerging feature uniquely enabled

by the nanoscale”



How long does it take for a new
field to yield clinically approved
interventions?




Case study: biologics
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Source: Shi, J. Accounts of Chemical Research (2011)



Could we "see” the next revolution”?

* [ttook +20 years for monoclonal
antibody therapies to move from the
lab to the clinic

o Majority of FDA approvals occurred after
vear 2000,

o Now, we are getting more complex
emergent approaches such as
bispecifics.

Source: https://www.weforum.org/agenda/2016/01/the-fourth-industrial-

. Th @ ﬂ @XJ[ re\/O ‘ U JU O n revolution-what-it-means-and-how-to-respond/

o Pervasive? (blurring tech. boundaries;
e.g., cell phones)

o Personalized” (saving one life at a time;
e.g. iImmunotherapy) ;



Discussion Question Z

What are the big market pulls in healthcare
and biotech that nanotechnology could be

applied to tor revolutionary impact?
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