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I< Partnerships for Nanotechnology
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The National Nanotechnology Initiative
with a focus on Resources for Educators

Friday, September 16, 2016

Click here to watch the webinar recording
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https://youtu.be/x27WlnIGlEE

The National Nanotechnology Initiative
with a focus on Resources for Educators

Lisa E. Friedersdorf, PhD

Deputy Director,
National Nanotechnology Coordination Office

September 16, 2016

NACK Network Webinar
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Poll #1

How familiar are you with the National Nanotechnology
Initiative?

a.  \Very familiar
b. Somewhat familiar
C. Unfamiliar, tell me more

U.S. National Manotechnology Initiative



National Nanotechnology Initiative (NNI)

e Launched in 2000

e Collaborative R&D to advance
understanding and control of matter
THE NATIONAL NANOTECHNOLOGY INITIATIVE
at the nanoscale Supplement to the President’s 2017 Budget

o 20 Federal Departments and
Independent Agencies

» 2017 budget: $1.4 billion

— Cumulative ~$24 billion investment since
2001

A coordinated initiative, NOT a
distinct funding program.

U.S. National Manotechnology Initiative



National Nanotechnology Initiative

Vision: A future in which the ability to understand and
control matter on the nanoscale leads to a revolution In
technology and industry that benefits society.

Goals:

» Advance world-class nanotechnology R&D

 Foster the transfer of new technologies into products

e Develop and sustain physical, cyber, and human
Infrastructure

« Support responsible development of nanotechnology.

U.S. National Manotechnology Initiative



Key NNI Documents

THE NATIONAL NANOTECHNOLOGY INITIATIVE

Supplement to the President’s 2007 Budget

U.S. National Manotechnology Initiative



Guidance Documents on the Safe Use of Nanotechnologies

Approaches to Safe
Nanotechnology

CURRENT INTELLIGEMNCE BULLETIN &3

Ada r'|:lp.i|'||.'. ihe Health and Safetv Concerns
Associated with Engineered Nanomaterial

OSHA FactShect

Working Safely with Nanomaterials

Occupational Exposure
to Titanium Dioxide

Genaral Bafe Practices for Working
with Engleesred Mamomaterials in
Research Laboratories

Occupational Exposure
to Carbon Nanotubes
and Nanofibers

U.S. National Manotechnology Initiative



The NNI’s Nanotechnology Signature Initiatives

Intended to be dynamic; topical areas
rotate/evolve over time.
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Grand Challenges
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NNI Resources for Industrial Stakeholders
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e The NNCO has a dedicated liaison,
Dr. Mike Kiley
mKkiley@nnco.nano.gov et ok Qs o Bsivss G

R
ey
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NSF User Facility Network
National Nanotechnology Coordinated Infrastructure (NNCI)

@ Primary Awardee ®

< Partner Institution

Dan Sears, the University of
North Carolinaat Chapel Hill

U.S. National Manotechnology Initiative



U.S. DEPARTMENT OF Gﬁ"ce 'Df

ENERGY Science

Unique research facilities and scientific expertise for ultra high-resolution characterization,
synthesis, fabrication, theory and modeling of advanced materials

Argonne Notional Loboratory
Lawrence Berkeley National Laboratory Advanced Praten Source
Advonced Light Saurce Srfl e ey Certer far Nancscale Materials
Malecular Foundry <2 b,

. * Brookhaven Notional Loboratory

I L .'\-: o1 3 {i
g L
Sandia Nﬂrmmr[nbaramm:s ik

- Natonal Synchrotran Light Source-i

- Cave Eacifty for the Center far

1ﬂ* ——— )

1|. |
- ¥ g i
SLAC National Accelerator ' I
Laboratory -
Linas Coherent Light Source 4 , Oak Ridge Nationa! Laborato
- Stonford Spnchnatron Los Alomos National Laboratory ’ Emrrfnrfmme Matenats Sagnzes "
Badirtian Lightsource » Goteway Facility for the Center for - High Flux lsatope Beactor
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Engaging Community- Webinars

Small and Medium Sized Enterprise Series
best practices, insurance, etc.

Applysny o Lk Sabery Culturs 10 Mansiebaslogy:
Rdumiing ths Maxi Camsrwiion asaacian it

B L 1]

Applying o Lab Sadaty Culture i Manotechrology: Educating the Negt Genanatin
S afe ty ol M

Toekimss i g 21 P EIY

w of Manoscienlisis i, il b rmady st Frwagh pEa iy e

Applying a Lab Safety Culture to
Nanotechnology:
Educating the Next Generation of MNanoscientists

Part of the XNCO nancEHS Webinar Series

U5, Matisnal Namnicchmalogy Initimtive (NN

Mamstechnslogy Envirsnmental und Healih Implicatisns {SEHI)
working group of the
Sanmeal Sebinee, Esplncering, amd Technobegy (NSET) Subvommiltie:

http://www.nano.gov/node/1620

......
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Education and Outreach

NNCO OQOutreach
Shared resources e e e el S

Contests
* Image AU (0 g ¢
e Video
e  Superheroes!
Networks

. Teachers
. Students

U.S. National Manotechnology Initiative



Poll #2

At what level do you teach?
a. Elementary

b Middle School

C High School

d. Community College

e. Undergraduate




Education and Outreach
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Resources for Teachers and Students
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Resources for Instructors

EE MNanoeducational Resources Database

https://nanohub.org/publications/118

. -
Nano..
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https://nanohub.org/publications/118

Teaching Nano and Emerging Technologies Network

The network connects teachers so they can

o Share best practices;

« Exchange ideas for activities and examples;

 Promote local area events; and

«  Connect with like-minded teachers from across—
the country

Nano Education Resource Portal nanohub.org/publications/118

Search database by

Source organization Grade level

Inquiry-based learning Core discipline

Standards mapping Type of resource (video, lab, etc.)
Topic STEM Focus

“The Big Ideas of Nanoscale Sci & Eng”

. o -
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https://nanohub.org/publications/118

U.S. Nano and Emerging Technologies Student Network

Networked student groups

* raise awareness of current research;

 build an interdisciplinary community;

« facilitates connections between students, faculty, and

industry;
» and enable each club to leverage resources and activities

Student Leaders Conference

» Showcase student groups and research

» Share best practices

» Opportunity to network with experts from
industry, government, and academia

nanoed@nnco.nano.govVv

U.S. National Manotechnology Initiative
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Follow the Competition at: #GenNano National Nanotechnology Initiative

— L
. '~w (A ﬂ‘;,
'I"‘ 1] I %

High school students
A written entry, a 90 sec video, and 2-3 page comic strip introducing the superhero and the
student's nanotechnology-enabled mission
October 5, 2016 — January 31, 2017, EST
nsf.gov/GenNano

Why To promote early interest in science, technology, engineering and mathematics (STEM) and
nanotechnology and win cash prizes

More questions? Contact the Generation Nano Team at gennano@nsf.gov

-
Nano.. et
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Who		High school students 

What		A written entry, a 90 sec video, and 2-3 page comic strip introducing the superhero and the 		student's nanotechnology-enabled mission 

When		October 5, 2016 – January 31, 2017, EST

Where 		nsf.gov/GenNano

Why 		To promote early interest in science, technology, engineering and mathematics (STEM) and 		nanotechnology and win cash prizes

More questions?	Contact the Generation Nano Team at gennano@nsf.gov 





Follow the Competition at: #GenNano
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Poll#3

What Is your favorite application of nanotechnology to
highlight with your students?

a) Electronics (smart phones, displays/TVs)

b) Medicine (drug delivery, detection, tissue regeneration)
c) Energy (photovoltaics, batteries/fuel cells, wind turbines)
d) Environment (remediation, water treatment)

e) Food and Agriculture (sensors, precision farming)

U.S. National Manotechnology Initiative
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The Future i1s Here
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Nanofilm

Eddie Bauer NanoTex

ex Marine




Consumer
electronics
already ‘nano’

Nanoelectronics

Quantum Dots now in Mass Market Applications

QD Vision’s Color 1Q Technology

Wavelangth, nm

CdSe quantum dots Nanosys

| " '.. =
1Iﬂ#-_-:_-._ﬂ____-__
—

Samsung SUHD TV using Nanosys quantum dots

Sony Bravia LED TV

. o -
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Nanofiber Wound Dressings
Bowlin, VCU
FASTCLOT

Acute lymphoblastic leukemia (ALL)
Sigma-Tau Pharmaceuticals

e Pltaiag [
90 110 g -”- I ' '

Doxoruldcin

Lipasome
Maltonypolyetinlens

giycol (MPEG) 'a 'ﬁ 'ﬂ ﬂﬂﬂ '@

Nanosphere
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Nanotechnology has made it into Space

Silica Aerogels

Polyimide Aerogels

U.S. National Manotechnology Initiative



Many of the current applications of
nanotechnology improve existing products.

Easton Stealth CNT Bat

Future applications, however, will exploit the
novel properties of nanomaterials and enable
entirely new products.

U.S. National Manotechnology Initiative



Food & Agriculture

Sensing Applications

UV-blockers Antimicrobials
(Zn0, Ty [AgNPs, MONPs) [QDs, AulPs, etc.)
- s 0, Sensing
“i-'.i_iln

Processing Aids
(TIM)

High Barrier Plastics Anti-Counterfeiting Inks
[Semiconducting NPs}

{Nanoclay, Graphite, etc.)

T SR D

A. Mills, Chem. Soc. Rev. 34 (2005) 1003
Photonic gel for smart packaging

Nano-Immunomagnetic separation (IMS)
E-ml'
Lremamens o W waler, oxygen waler, guypen
E—— | E—
I | N

Rice & MIT

Binds ba E. ool gy
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B nitver waley rafleci fie face of FHEL reseacch scientis! Hao-Chis Yusn,
Bodora The wirker is wisted with 8 min of scids. The scide each holss,
sty A el ey e water [HICK. Gkt Teee, S

L.

e =

Power Felt http://www.complex.com/art-design/2012/07/ucla-researchers-develop-window-glass-
that-collects-solar-energy

Adaptive Textiles Technology with Active Cooling
and Heating, ATTACH

LLRRR
ALLEELE
WA

https://newsoffice.mit.edu/2015/graphene-
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Point of Use Water
Treatment

Smith, UVa http://spectrum.ieee.org/nanoclast/semiconductors/nanotechnology/
nanoparticle-sensor-detects-mercury-at-levels-a-million-times-
below-current-technology

.-y —

DAINNABLE

‘ Rice
. http://mww.youtube.com/w
F atch?v=0OCKyMn-2edo
= o o The Drinkable Book Nanosponges soak up oil again and again

http://phys.org/news/2012-04-nanosponges-

Point of use water treatment. .
oil.html

Bacterial Removal System Using CNT Clusters http://pagedrinkingpaper.com/the_drinkable_book/

University of Arkansas
http://theinstitute.ieee.org/technology-focus/technology-topic/
1rifying-water-with-nanotec
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- Medicine

NanoSpectra Biosciences

PR Tissue Scaffolds
:3.« Nair, UVA

CNN: Will Nanotechnology Allow You to "Swallow the Doctor?"

http://edition.cnn.com/2015/01/29/tech/mci-nanobots-eth/index.html

Artificial ACL-
Northwestern

Targeted Drug Delivery

wl !.-Iil.p-

The e ey e T -

://roers.matse.iIIinois.edu/fiIes/2011/eesscience.ﬁdf

Bind Theraputics

http://techcrunch.com/2015/06/10/nanometer-sized-
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Superheroes & magic
enabled by nanotechnology

Nano-Thin Invisibility Cloak Makes
3D Objects Disappear

D Berkeley Lab and UC Berely

Stanford University

U.S. National Manotechnology Initiative



National Nanotechnology Day! October 9t

How do YOU think nanotechnology
i — benefits society?

Matinnal Ma
Nano Nuggets are

What Are YOU Doing for National Manotechnology | Ttz e e

Dﬂf? e Mo e . -
Fam Femm EXPEI'tS, visionaries, and
s Doy il s, .k o Coruranty i i . s o - sl Ccint 1P i bl Pt Vo e artists sharing their thoughts
iy B 0 rLeyde e A B e, o da T o M WEerssrre egr Do
s Th s, e, g erange b s Amaemats 148 [PS——— on nanotechnology.
Do you hawve an event planned for Mational Nanotechnalogy DayT #M"HO nal Nano Day iS OCtOber gth!

oo mhéﬁnncn.mnn.w How faSt can LO——U run Ifa sphere 1 nm across were as big as a
L k. R 100 BILLION NANOMETERS??? e

ce, engineering, and technology at the nanoscale impacts:
Upload a picture or

video of yourself running ration « Water « Smart Materials
. + Medicine « Nanomachines
#100BillionNanometers for Manufacturi Superh
o . anufacturing . uperheroes
National Nanotechnology Day. . Computing A ———

[There are 1 bilion nanometers [1,000,000,000 nm]
In 1 metes, 5o 100 bilbon nanommeters = 100 meters)
your Nano Nuggets, too!

2 link to info@nnco.nano.gov or

#NationalNanoDay is October 9th!

Want to learn more? Go to Nano.gov
Wa sphere 1 Am ocrass were a3 big as a
softball, o softhall would be as big as
the Earthl

S e W e

What's the big deal about something so small?

Cool things happen at the nanoscale resulting in new materials and
devices with amazing properties that are already changing our way of life.

#NatlonalNanoDay
Nanotechnology is already in:
= Phones that are really pocket-sized super computers

= - Odor-resistant fabrics so our running and workout clothes don't stink A 0 G E TS
Te I I US What yo u are do I ng fo r =« Displays for our tablets and flat ?cragn‘l'\fs with more vibrant pictures ; . A : s o
Manstechnalogy willsocn be n:  short videos featuring experts, visionaries,

= Metamaterials that can be turned into invisibility cloaks :
and artists sharing their thoughts an

National Nanotechnology Day! j b SSie i e
nonotechnology.

Want to learn more? Go to Nano.gov

1 i | #100BNM
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NNI 2.0 Depends on You

The promise of nanotechnology can only be achieved
through community involvement. We want to hear from
you.

How to engage?

* \Webinars

* Workshops

e Respond to RFIs
e Contact NNCO




Thank you.

Lisa E. Friedersdorf, PhD
Deputy Director
National Nanotechnology Coordination Office

4201 Wilson Blvd

Stafford 11 Room 405
Arlington, VA 22230
http://www.nano.gov/
Ifriedersdorf@nnco.nano.gov
703-292-8626
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Brought to you by the Nanotechnology Applications and Career Knowledge (NACK) Network

RAIN

Remotely Accessible Instruments
for Nanotechnology

Enabling instructors to engage the next
generation STEM workforce using
instruments of nanotechnology remotely
In real-time.

Schedule an appointment with one of our
national remote access locations.

For more information visit:
www.nano4me.org/remoteaccess
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Weblnar Recordlngs & Slides \F

GRS <~ RS o |

To access this recording and slides

e | By uilding College-University
Partnerships for Nanotechnology
Workforce Development

http://nano4me.orq/weblnars.php
Or

NCI

Southwest
http://ncisouthwest.org/index.php/webinars/



http://nano4me.org/webinars.php
http://nano4me.org/webinars.php
http://ncisouthwest.org/index.php/webinars/

D . WTTUE LT RasE 1 LW SR e i
oo~
Thank You! \P

Thank you for attending the
NACK Network & NCI-SW webinar

Please take a moment to complete our
survey
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