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Disclaimer

The opinions expressed In this
presentation are my own and do not

reflect the position of the U.S. government
or my home institution.



The National Nanotechnology Initiative
(NNI)

“Just imagine, materials with 10 times the strength of steel and only a
fraction of the weight; shrinking all the information at the Library of
Congress into a device the size of a sugar cube; detecting cancerous
tumors that are only a few cells in size. Some of these research goals
will take 20 or more years to achieve. But that is why—precisely why there
IS such a critical role for the Federal Government.”

President Clinton, California Institute of Technology, January 21, 2000




Vision of the NNI

A U.S. Government research and development
(R&D) initiative involving 20 Federal department,
Independent agencies, or commissions working
together toward the shared and challenging vision
of "a future In which the ability to understand and
control matter at the nanoscale leads to a
revolution Iin technology and industry that benefits
soclety.”
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Collaborative research and development
that will advance understanding and
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« National economic benefit
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Reporting NNI Activities and Progress

THE NATIONAL NANOTECHNOLOGY INITIATIVE

Supplement to the President’s 2017 Budget NNI Sensor Fabrication, Integration,

and Commercialization Workshop

Proceedings
September 11-12, 2014 NATIONAL NANOTECHNOLOGY
INITIATIVE

STRATEGIC PLAN

National Science and Technology Council
Committee on Technology

Subcommittee on Nanoscale Science,
Engineering, and Technology

October 2016

Reports can be accessed at www.nano.gov
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Increase in the submissions
of drug products containing
nanomaterials over the last
two decades

Most products focused on
cancer treatment (35%)

15% approval rate of NDASs
from the submitted 234
INDs

D’Mello, S. R. et al. Nature Nanotechnology (2017)



Nanotechnology Characterization
| aboratorv

Assay Cascade for Cancer Nanotech

Physicochemical
Characterization

Sterility & Endotoxin

R&D
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Government Pharmacology Efficacy Development

Pharma Clinical
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R&D for All Nanomaterials
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Mechanistic Studies Instrument Optimization

Formulation Lead Selection & Optimization

And more...

NCL encompasses nanotech expertise & resources from multiple disciplines all in one
location. NCL has 10+ years of knowledge and expertise in nanoparticle characterization.

ncl.cancer.gov




Nanotechnology Characterization
Laboratory
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Different nanomaterials characterized with a wide range of
nanotechnologies and APIs
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NCL collaborators in clinical trials
Extensive pharmacokinetic and toxicological preclinical studies

Peer-reviewed publications
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Transnational Collaboration In
Nanomedicine

NCL is a partner in the establishment of a multinational NCL-like entity
In Europe

« EU NCL is consortia of 8 labs across 7 countries

- US-EU collaboration aimed at facilitating ®
regulatory gonvergence for | S A
nanomedicine, FDA, EU National Dublin (IF) ’ | Broanlytle J
Authorities, & EMA :

« Collaboration expands much-needed [ Liverpoel (0)

access to nanomaterial characterization
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*Funded by Europe



Nanomedicine: An Evolution or
Revolution?
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THERMOMETRY
Brownian motion in detail

SILICON NANOCRYSTALS
In situ amorphization

RAPAMYCIN PARTICLES
Fresh hope for failed drugs
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The long way to the market

Nanotechnology is starting to play a role in a number of commercial products, though in an evolutionary,
rather than revolutionary way, says Peter Dobson.

In the 1990s, some of us were convinced
that nanotechnology was going tobe a
transformative technology that would have
major impacts on many sectors, would
spawn a new generation of electronic and
optical devices, change healthcare and
give rise to many new materials. After
over 20 years, it is interesting to reflect
on whether and in what way the field has
delivered on its potential.

I have to confess to being one of those
who initially showed a degree of optimism

the titanium dioxide with manganese to
transform the material from an n-type
semiconductor to a slightly p-type one.

So, from the initial idea we succeeded to
make a material that blocked ultraviolet
light but also prevented the formation of
OH' free radicals. We filed a patent and this
was licensed to Oxonica and it very quickly
attracted the attention of the pharmaceutical
and healthcare company Boots, who
incorporated it in its Soltan sunscreen
product, and it is available to this day, in the

with the Stagecoach bus company being one
of their largest customers.

These examples as well as my experience
more generally have taught me that
attempts to create new companies by simply
concentrating on a ‘technology push’ seldom
works. In pushing a particular technology, the
engineer or scientist begins to believe in their
own idea so much that they become blind to
the needs of the users or customers. In fact,
it is difficult to think of any such approaches
that have been successful. On the other hand,

Nature Nanotechnology, 2016 Volume 11 No 10
Dobson, P. Nature Nanotechnology, November 2016 Volume 11 No 11
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