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www.nano4me.org  

 

The NACK Network : 

Providing Nano4Me …… 

And For You 

Bob Ehrmann 
Managing Director 

Penn State University 

NACK National Network  

rke2@psu.edu  

  
 

 

Today’s Presenter 
      

 

www.nano4me.org   

 

Nanotechnology! 

• What is it?  What do 

you know about it? 

 • Broad term, referring 

to the manipulation 

of matter at the 

atomic level. 

• Encompasses many 

scientific disciplines. 

• Impacts daily life and 

our future greatly. 

 

http://www.tzhealth.com 

Diverse Applications

Cancer:  

Detection/ 

Treatment 

Movie 

Household 

Copying Nature 

(Biomimetics) 

Textiles 

Clean Water 

Energy 

mailto:rke2@psu.edu
http://www.flickr.com/photos/rubbermaid/7170383630/
http://www.youtube.com/watch?v=OG7dMUE0rII
http://www.nanotechproject.org/inventories/consumer/browse/products/toto_sanagloss_toilets/
http://www.youtube.com/watch?v=7is6r6zXFDc&feature=related
http://www.youtube.com/watch?v=apFyWc-fxO0
http://www.prweb.com/releases/OKOfilteredwaterbottle/01/prweb9100258.htm
http://www.youtube.com/watch?v=1GFst2IQBEM
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Nanotechnology is: 

 
the creation of functional materials, devices, and 

systems through control of matter at the scale of     

1 to 100 nanometers, and the exploitation of novel 

properties and phenomena at the same scale. 

 

National Nanotechnology Initiative 

NNI Vision 

A future in which the ability to understand and control matter at 

the nanoscale leads to a revolution in technology and 

industry that benefits society. 

National Nanotechnology Initiative 

An NSF study said 6 million 

nanotechnology workers will be 

needed worldwide by 2020, with 

2 million of those in the US. 

 

• There are more than 70 nano-

specific degree programs in 

higher education institutions 

across the U.S. 

 
• Many of these jobs can be filled by workers with 2-year degrees 

 

• There are currently at least 2 dozen Associate’s Degree programs  

in the US, with new programs launching every semester 

  

A New Industrial Sector 

National Nanotechnology Initiative 

Goals 

• Advance world-class nanotechnology research and development 

• Foster the transfer of new technologies into products for 

commercial and public benefit 

NNI Strategic Plan:  

Organizing the Innovation Pipeline 

• Develop and sustain educational     

resources, a skilled workforce, and            

the supporting infrastructure and             

tools to advance nanotechnology 

• Support responsible development of 

nanotechnology 
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Because nanotechnology’s unique phenomena are based on size it is studied and 
implemented in a broad range of scientific fields and industries. 

So..where is nanotechnology used today? 

Electronics 
Industry 

Materials 
Science 

Polymer 
Science 

Colloidal 
Chemistry 

Semiconductor 
Processing 

Pharmaceuticals  

Medical & 
Biotechnology 

On a typical day... Anywhere in 
the world…. 

Intelligent Credit Card 
Integrated Circuits 

GMR Read Head 
Magnetic  
Multilayers 

LED Display 
Photonic Materials 

Exact Time via satellite 
Semiconductíng devices 
Micro-Batteries 

Artificial Lens 
Biocompatible 
Polymers 

Digital Camera 
CCD Chip 

Glasses and Coatings 
Optical Materials 
UV Filter 

Artificial Hips 
Biocompatible 
Materials 

Mobile Phone 
SAW Structures 

Bike Frame 
Carbon Fibres 
Composite Materials 

Cosmetics 
TiO2 Nanoparticle     

Air Bag 
Accelaration Sensors 
MEMS 

GPS Navigation 
Functional Materials 

Pace Maker 
Li-Batteries 
New Materials for Energy 

Taylored Materials at Work …. 

Catalyzer 
Nanoparticles 
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The Mission of NACK is to 
enable Nanotechnology 
Education at: 

• 2-year Community & Technical 
Colleges 

• 4-year Universities and Colleges 
in Partnership with Community 
& Technical Colleges 

NACK’s Approach 

• Build Partnerships 
 

 

• Educate for a Wide Spectrum of Industries 
 

 

• Broad Foundational Nano Education 

  

 

• Enable CC/TC Delivery in Entire US   

 

 

 

 

 

From our labs…  

…to any classroom 

Remote Access & Control REMOTE  ACCESS 

• Bringing nano-scale characterization and the experience 
of practitioners into your classroom via audio and video 
immersion 

 

• Learning the background and scientific fundamentals of 
tools, processes, and their application 

 

• Performing relevant hands-on lab activities with instant 
qualitative outcomes and quantitative observations done 
remotely 
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What Tools Are Available? 

Optical Microscope 

Scanning Probe Microscope 

UV-Vis Spectrophotometer 

FESEM with EDS  

Profilometer 

Remote Access can be utilized 

• For an Outreach Experience  

• For Workshop Demonstrations 

• For Class Demonstrations 

• To Supplement the Equipment at  your 
Institution 

• For “Hands-On” Access by your students in 
your laboratory experiences 

Would you recommend this type of activity to 

another teacher/classmate , faculty 

member/colleague? 
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Let’s Try It !!!! 
 

From our lab… 

…to this room 
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The Mission of NACK is to 
enable Nanotechnology 
Education at: 

• 2-year Community & Technical 
Colleges 

• 4-year Universities and Colleges 
in Partnership with Community 
& Technical Colleges 

NACK’s Approach 

• Build Partnerships 
 

 

• Educate for a Wide Spectrum of Industries 
 

 

• Broad Foundational Nano Education 

  

 

• Enable CC/TC Delivery in Entire US   

 

 

 

 

 

PCAST Report (April, 2012, page 12) 

“With the support of  
the NSF ATE program, 
Penn State has 
developed a nation-
wide partnership of 
research universities 
and community 
colleges that is bring 
meaningful core-skills 
nanotechnology 
workforce education to 

technical and 
community colleges 
across the United 
States……” 

A working, productive nanotechnology workforce development network involving  
research universities and community and technical colleges across the U.S. 

Northwest Vista College 

University of Texas 

  

Puerto Rico 

  

Ivy Tech Community College 

University of Notre Dame 

NACK - ATE Center in PA 

PA Community Colleges 

Penn State University 

  

University of Puerto Rico, 

Humacao 

North Seattle Community College 

University of Washington 

NEATEC - ATE Center in NY 

University at Albany (SUNY)  

  

Dakota County Technical College 

University of Minnesota 

Central Arizona Community College 

Maricopa Community Colleges 

Arizona State University 

MATEC - ATE Center in AZ 

  

AZ 

  

MN 

  

NY 

  

WA 

  

IN 

  

PA 

  

TX 

  

NACK Network  

Nanotechnology Education Hub Areas 

www.nano4me.org 

 

http://www.nano4me.org/
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• This suite of six courses is taught twice/year – as a 

service by Penn State – for PA 2-year and 4-year 

degree-granting institutions  

 

• Credits come from “home” school 

 

• Taken to-date at University Park by 774 students from 

community colleges, colleges, and  universities. 

 

• Central Facility Model—i.e., facility for a region 

  

 NACK Courses — 

“Physical” offering at University Park 

What is the PA NMT Partnership 

“Hands-On” Capstone Semester 
@ PSU 

PA Associate & Baccalaureate 
Students 

Grads to PA Industry / 
Academia 

Capstone Semester = 18 credit hands-on immersion experience offered at Penn State for all PA partner 

schools 

National Advisory Council 

• Alcatel-Lucent 

• Bio-Link Center 

• Boeing 

• Corning 

• Cyoptics 

• Dupont 

• General Electric 

• Imerys 

• Information & Communications 
Technology Center  

• Johnson & Johnson 

• Lockheed Martin 

• 3M 

 

 

 

 

 

 

 

• National Council for Advanced 
Manufacturing 

• National Coalition for Advanced 
Technology Centers 

• Northrop Grumman 

• PPG 

• Plextronics  

• Semiconductor Research 
Corporation 

• Strategic Polymers 

• Stryker 

• Tyco  

• University of Minnesota  

 
As of  May 2013 

Diversity & Growth of Disciplines of  
PA Degree Programs in Nanotechnology 
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A General Approach to Nanotechnology/Nanofabrication with the 
Objectives of: 

  
1) Providing a solid, broad information base that an individual 

can build upon; and 
2) Creating a versatile nanotechnology workforce that can move 

from industry to industry with the ebb and flow of 
international market forces   

 

What approach is taken? Basic Nanotechnology EHS Awareness 

 Basics of Chemical and Material Properties—Role of Scale 

 Chemical and Materials Handling, Storage, and Disposal 

 Nanotechnology Health, Safety, and  Environmental issues 

 

Nanotechnology Equipment and Processing Foundation Skills 

 Chemical Hoods and Glove Boxes: Use and Maintenance 

 Cleanrooms: Use and Maintenance 

 Pumps, Flow Control Systems, Scrubbers, Sensors: Use  

 and Maintenance 

 Vacuum Systems: Use and Maintenance 

 Plasma Generating Systems: Use and Maintenance 

 Furnaces, Ovens, and Rapid Thermal Annealing Equipment: Use 
and Maintenance 

 Chemical Facilities and Maintenance 

 Contamination Control 

 Process Integration 

 Introduction to Statistical Process Control 

 

Nanotechnology Patterning 

 Optical, e-beam, and Ion Beam Lithography 

 Stamping and Imprinting Lithography 

 Chemical techniques; e.g., Block co-polymer and SAMs 

 

Nanotechnology Fabrication 

 Top-down Fabrication 

 Reactive Ion, Sputter, and Wet Etching 

 Chemical Vapor and Physical Vapor Deposition Systems 

 Ion Beam, Plasma, and Chemical Materials Modification  

 Nanoparticles: Etching and Grinding Approaches  

 Bottom-up Fabrication 

 Chemical, Physical, and Biological Self-Assembly 

 Nanoparticles: Colloidal Chemistry 

 Nanoparticles: Plasma Approaches 

 Nanoparticles: Chemical Vapor Deposition Approaches  

Nanotechnology Characterization  

 Optical Microscopy 

 Scanning Probe Microscopy 

 Atomic Force Microscopy 

 Electron Microscopy  

 Scanning Electron Microscopy (SEM and FE-SEM)  

 Transmission Electron Microscopy (TEM and FE-
TEM)  

 Chemical Characterization  

 X-ray (EDS) 

 Secondary Ion Mass Spectroscopy     

 Auger Electron Spectroscopy    

 Fourier Transform Infrared Spectroscopy  

 Electrical Characterization  

 Current-Voltage Measurements 

 Capacitance Measurements 

 Opto-electronic Device Measurements 

 Physical Characterization  

 Spectrophotometer 

 Profilometer 

 X-ray Diffraction  

 

Nanotechnology Professional Skills  

 Team Building 

 Problem Solving 

 Project Organization and Planning 

 Research Skills 

 Assessing Cost of Ownership 

 Presentation Skills 

 Technical Reporting and Documentation 

 Handling and Generating Intellectual Property 

Summary of Skill Sets Taught in the 6 Nanotechnology Courses 

The suite of 6 Courses 

E SC 211   Material, Safety and Equipment           
  Overview for Nanotechnology 
E SC 212   Basic Nanotechnology Processes 
E SC 213   Materials in Nanotechnology 
E SC 214   Patterning for Nanotechnology 
E SC 215 Materials Modification for                        
  Nanotechnology Applications 
E SC 216   Characterization, Testing of              
          Nanotechnology Structures and Materials 
  

 

Institutions That Have Hired Capstone Semester Graduates for  

Micro- and Nanotechnology Jobs 

 
II-VI Corporation 
Accellent 
Adhesives Research, Inc 
Advanced Acoustic Concepts 
Advanced Cooling Technologies 
Advanced Gas Technologies 
Advanced Powder Products  
Advantech 
AGAM 
Agere 
Alcoa 
Allied Electronics 
Alden Products 
AMAX Minerals 
Amedeo 
Amgen Inc. 
Apogee Photonics 
Arrow International 
Avail Technologies 
BioElectroSpec 
B. Braun 
Boston Applied Technologies 
BD (Becton, Dickinson) 
BP Solar 
Bridge Semiconductor 
Busch Vacuum 
Cabot 
Cabot Microelectronics 
Carbon NanoProbes 
Celgene-LifebankUSA 
Chemcut 
Correge Sensors 
Cosmos Technologies 
Crystalplex 
Cyoptics 
Dendreon 
DRS Laurel Technologies 
Dana Corporation 
Doucette 
Don’s Salads 
Dow Chemical  
Drexel University 
Eastman Chemical Company 
East Penn Manufacturing 
Ex One 
Fairchild Semiconductor 
Fincor Automation 
 

Penn State Dubois 
Penn State Applied Research Lab 
Penn State Electro-Optics Center 
Pfister Energy  
Philips Medical Systems 
Philips Respironics 
Plextronics 
Probes Unlimited 
Proconex 
PPG 
PPL 
QorTek 
Restek 
Rhetech 
Rohm and Haas  
Ross Technologies 
RJ Lee 
Schroeder Industries 
Scientific Systems 
Seagate Technologies 
Siemens Co. 
SI International 
Slack Pek 
Solar Innovations 
Solarity 
Spectrum Technologies 
Strainrite 
Strategic Polymers 
Structure Probes Inc. 
Synthes  
Telecardia 
Textron Lycoming 
Thermo Electric PA 
Transene 
Tyco Electronics  
US Air Force 
Uniroyal Optoelectronics 
University of Florida 
University of North Carolina - Charlotte 
University of Pittsburgh 
Vectron International 
Velox Semiconductor 
Western Digital 
Westfalia Technologies 
Westmoreland Mech. Testing & Research 
Xactix 

First Energy 
F.S. Elliott 
General Dynamics Robotic System 
General Electric 
Glass automatic 
GlaxoSmithKline 
Globalfoundries 
GTS 
Haraeus Noblelight 
Hale Products 
Hershey Medical Center 
Illuminex  
Infinera 
Inovative Micro Technology  
Intel Corporation 
iNOEX 
IQE 
Johnson & Johnson 
Johnson Matthey 
Judson Technologies  
Keystone Communications  
Keystone Engineering 
Keystone Research & Pharmaceuticals 
Kongsberg Defense 
Kurt J. Lesker 
Kyowa America 
LCM Technologies 
Lehighton Electronics 
Lockheed Martin 
Lucent Technologies 
Lutron Electronics 
Maxima Technologies 
Max Levy Autograph 
Meadow Burke Products 
Membrane Assays 
Merck 
Mintera Corporation 
NanoHorizons 
Natural Nano, Inc 
North American Hoganas 
North Carolina State University 
Northrup Grumman, Inc 
Optellios 
Optinel Systems 
P2i 
Penn State CNEU 

 

7-2-13 

110/141 
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Job Titles for Nanotechnology Graduates 

Nano in the Title … Maybe Not?? 

Biological Laboratory Tech. Laboratory Tech. Production Scientist 

Biofuels Tech. Lithography Tech. Quality Control Tech. 

Chemical Laboratory Tech. Materials Science Lab 

Tech. 

Research Assistant 

Cleanroom Tech. Medical Devices Tech. SEM Operator 

Deposition Tech. Microfabrication Tech. SPM Operator 

Device Tech. Nanobiotech Researcher Scientist Specialist 

Equipment Maintenance 

Tech. 

Nanoelectronics Expert Solid State Tech. 

Engineering Tech. Nanofabrication Tech. Test Tech. 

Etch Tech. Nanotechnologist Thin Films Tech. 

Failure Analysis Tech. Process Tech. Vacuum Tech. 

Source - NACK Alumni Committee  

Survey of PA NMT Capstone Graduates  
(Completed March, 2011) 

Some Survey Findings: 
  

• When they completed the nanotechnology 6 course suite, 59% were enrolled in a 
2-year associate’s degree program and 41% in a baccalaureate program. 

  

• 95% said it was a valuable education experience and 90% said it influenced their 
educational pathway 

  

• At the time of the survey, 69% are employed in a nano field & 65% said the 
capstone influenced their career pathway 

  

• 95% are currently either working or in a degree program full-time 

  

 

What does industry say about PA NMT Grads? 

• Cyoptics, Inc. (Breiningsville, PA): 

– … relies heavily on PA NMT graduates to staff 
manufacturing operations. 

– “combination of nano-scale theoretical as well as 
hands-on training have in their educational 
toolbox enable them to “hit the ground running”, 
significantly reduce in house training time and 
enable them to be valuable long term contributors 
to bottom line company profitability.” 

 

 

What does PA industry say? 
Plextronics Testimonial 

Robert J. Kumpf, Ph.D. 

http://youtu.be/d5aQmWmv8tA
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The Advantages of the  
Central Offering Model 

• Resource sharing (Equipment and staff needed to 
support equipment only at one place) 

 

• Expensive equipment dedicated only needed at one 
location 

 

• Staff available at research university with awareness 
of, and giving attention to, health, safety, and 
environment issues 

Some of the advantages to  Community Colleges in 
partnering with research  universities 

• Not necessary to create new nano courses 

• Course materials kept up-to-date by research 
university partners 

• No need to invest in expensive equipment 

• Staff for equipment support is not needed 

• Able to offer nano program attractive to multiple 
disciplines  

• Can create pathways for student articulation 

 

 
 
• Service to the State and community 
• Supports local economic development 
• Can build support for user facilities at research university 

(resource sharing) 
• Graduate student support (need TAs) 
• Post-doc support (need skilled teachers) 
• Research support 
• Pipeline of students from community colleges to 4-year degree 

programs and beyond 
 

 

Some advantages to a research university in partnering 
with local community colleges, colleges, and small 

universities  
 

Overview of some  
NACK resources  

developed to-date 
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Want Some More Nano Overview 

Information? 

Try 

The Portal to 

NACK 

Resources 
 

 

 

 

 

 

  
Students  
Alumni 
Educators  
Industry 

For 

NACK Educator 
Resources 

 

 

•Post Secondary Resources 

•Educator Workshops 

•Webinars 

•Remote Access to Tools 

•K-12 Resources 

•Interactive Multimedia 
 

 

 

 

Undergraduate Level 

Course Material for 6 

NACK Courses 

• Classroom  

presentation material 

• Arranged in modular 

units 

• Videotaped lectures are 

available  

• Hands-on labs for the 

courses 

• Matrix for each 

course 

http://www.nano4me.org/
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From our labs…  

…to any classroom 

Remote Access & Control 

REMOTE  ACCESS 

• Bringing nano-scale characterization and the experience 
of practitioners into your classroom via audio and video 
immersion 

 

• Learning the background and scientific fundamentals of 
tools, processes, and their application 

 

• Performing relevant hands-on lab activities with instant 
qualitative outcomes and quantitative observations done 
remotely 

What Tools Are Available? 

Optical Microscope 

Scanning Probe Microscope 

UV-Vis Spectrophotometer 

FESEM with EDS  

Profilometer 
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Remote Access can be utilized 

• For an Outreach Experience  

• For Workshop Demonstrations 

• For Class Demonstrations 

• To Supplement the Equipment at  your 
Institution 

• For “Hands-On” Access by your students in 
your laboratory experiences 

Would you recommend this type of activity to 

another teacher/classmate , faculty 

member/colleague? 
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Let’s Try It !!!! 
 

From our lab… 

…to this room 

Professional Development 

Opportunities 

Webinars 

Workshops 

Conferences 
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• Introductory Workshops  

– “Hands-On 
Nanofabrication 
Workshop” 

• Workshops for 
Educators to Learn how 
to Implement NACK’s 
suite of 6 Courses 

 

 Two Types: 

Workshops Available  
(for Educators and Administrators) 

Attendees to Date 

•1143 Educators 

•36 States, DC, and                    
Puerto Rico 

2013 NACK Educator Workshop Schedule   
•May 7-9      &    Nov 12-14 Hands On – Intro Workshops 
•Apr 15-18   &    Sep 16-19 Nanotechnology Course Resources I  

         (Safety, Processing, & Materials) 

•Aug 12-15   &    Oct 7-10 Nanotechnology Course Resources II  

        ( Patterning,, Characterization & Applications) 

Educator Workshops 

 

 

• Live monthly webinars  

• hosted by MATEC NetWorks 

• To engage and educate 

 
• Last one  September 27: 

– Fundamentals and 

Applications of  Atomic 

Force Microscopy 

– 2013-2014 Webinar 

Schedule is Available 

NACK Webinars NACK Alumni 
Network 

•To help graduates of nanotech 
degree  programs enhance their 
professional opportunities, inform them 
of educational opportunities, and 
connect them with networking groups.  

•Provides online networking 
opportunities. 

•Access career resources 

•Connect s interested alumni and 
students in mentoring relationships.  

•Keeps alumni informed of current 
nanotechnology events and activities.  

•Shares alumni success stories 
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Companies Who 
Have Hired 
Graduates 

Listing of companies 
arranged by industry 
sector that have hired 
program graduates of 
nanotech programs 
across the nation 

Companies Who 
Have Hired 
Graduates 

•An example company 
listing in one  Industry 
Sector 

MATEC – Arizona 

NACK – Pennsylvania 

Nano-Link – Minnesota 

NEATEC – New York 

SCME – New Mexico 

SHINE – Washington 
 

Purpose: 

Build and foster nanotechnology 
communities across the country 

 

 

Micro Nano Tech (MNT) 2014 Conference 
Albuquerque, NM    June 4-6 

Produced by 6 ATE Centers 

Taking MNT to New Heights 

MNT Conference Goals 

Participants will:  

• Augment their existing MNT technical expertise and / or 

expand their expertise in related technologies 

• Gain ideas for program development and improvement 

and access and apply nationally developed resource 

materials 

• Apply an understanding of workplace knowledge, skills, 

and abilities requirements' in education programs 

• Recognize leaders in their efforts to promote students 

success and workforce development 

 



2/25/2014 

16 

Past MNT Conferences  
 

MNT 2011  May 2011  Albuquerque, NM  SCME  

MNT 2012 May 2012 State College, PA NACK 

MNT 2013 May 2013 Minneapolis, MN  Nano-Link 

 

 

Presentations are available at: 

www.mnt-conference.net  

 

 

MNT Resources –  
www.mnt-conference.net  
 

1. Nano and Micro Technology in the High School 

Curriculum (Megan McCarville) 

2. How to Have a Nano Day (Tom Deits)  

3. Building Blocks to Nanotechnology: Resources for 

Cross- Disciplinary Integration (Sheryl Hale) 

 
Teaching Cleanroom 

 

NACK                 
K-12 Resources 

 

 

•Introductory Level Activities 

•Nanotech Academy Activities 

•High School Experiments 

•Multimedia 

•Remote Access 

http://www.mnt-conference.net
http://www.mnt-conference.net/
http://www.mnt-conference.net/
http://www.mnt-conference.net/
http://www.mnt-conference.net
http://www.mnt-conference.net
http://www.mnt-conference.net
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Introductory 
Level Modules 

 

 

•series of thought-provoking 
nanotechnology presentations  

• in-depth material for students and 
workers of all knowledge levels.  

•designed to be used in workshops, 
courses, and overview lectures  

• introduce nanotechnology and its 
applications. 

 

•can be integrated into secondary and 
post-secondary curriculum  as well as 
for nanotechnology outreach 

Questions ?? 

  

  

NACK Center Contacts 

Stephen J. Fonash, Ph. D 
Director 
112 Lubert Building 
814-865-4931 
sfonash@psu.edu 
 
Osama Awadelkarim, Ph. D 
Associate Director 
407D  EES Building 
814-863-1773 
ooaesm@engr.psu.edu 
 
Robert Ehrmann 
Managing Director, NACK Network 
112 Lubert Building 
814-865-7558 
rke2@psu.edu 
 
 

 

 

Terry Kuzma 
NMT Instructor 
114 Lubert Building 
814-863-5484 
txk107@psu.edu 
 
Wook Jun Nam, Ph. D. 
Research Associate  
111 MRI Building 
814-865-9081 
wxn105@psu.edu 
 
Daniel Cavanaugh 
Outreach / Research Assistant 
114 Lubert Building 
814-867-2948 
dwc174@psu.edu 
 

 

 

Zac Gray 
Laboratory Coordinator 
114 Lubert Building 
814-865-0319 
zrg102@psu.edu 
 
Lisa Daub 
Administrative Support 
Coordinator 
112 Lubert Building 
814-865-9635 
ldaub@engr.psu.edu 
 
Susan Barger 
Administrative Support Assistant 
112 Lubert Building 
814-863-2955 
sbarger@engr.psu.edu 
 
 
 

www.nano4me.org 
 

Bringing Nanotechnology to Education & Industry!  

Supplemental Material 

Some Resources for You 

mailto:sfonash@psu.edu
mailto:ooaesm@engr.psu.edu
mailto:rke2@psu.edu
mailto:txk107@psu.edu
mailto:wxn105@psu.edu
mailto:dwc174@psu.edu
mailto:zrg102@psu.edu
mailto:ldaub@engr.psu.edu
mailto:sbarger@engr.psu.edu
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Need Helpful Web Resources? 

• The Project on Emerging Nanotechnologies has 

kept track of the impact nanotechnology has in 

the economy and public and environmental 

health 

• Searchable inventory of over 1,000 consumer 

products  

• Funded by Woodrow Wilson International Center 

for Scholars and The Pew Heritage Trust 

http://www.nanotechproject.org/inventories/consumer/ 

(included in handout) 

 

Some Videos on Nano-Applications: 

 

 • NOVA Making Stuff Series (2011): 

– Making Stuff:  Stronger 

– Making Stuff:  Smaller 

– Making Stuff:  Cleaner 

– Making Stuff:  Smarter 

• Each is one hour long 

http://www.pbs.org/wgbh/nova/tech/making-stuff.html 
 (included in handout)  

Some Local PA Applications: 

• Nano in the Bathroom…. Really??? 
http://www.youtube.com/watch?v=VgrA5vNryQk 

http://www.flickr.com/photos/rubbermaid/7170383630/ 

 

• Never Wet Coatings 
http://www.youtube.com/watch?v=7is6r6zXFDc&feature=related    

• Nano Filtration 
http://www.prweb.com/releases/OKOfilteredwaterbottle/01/prweb9100258.htm  

You can buy these on Amazon!   - I Have! 

• Nano Silver   
http://www.smartsilver.com/ 

 http://www.youtube.com/watch?v=apFyWc-fxO0  

• Safer More Effective Drug Delivery 
http://www.keystonenano.com/  

http://www.youtube.com/watch?v=OG7dMUE0rII  

Some Helpful Web Resources 
• National Nanotechnology Institute (NNI):  www.nano.gov  

• Nano-Link:  http://www.nano-link.org/  

• NNIN.org education portal – RET lessons and more: 

http://www.nnin.org/nnin_k12teachers.html  

• Mid-continent Research for Education and Learning McREL:  

http://www.mcrel.org/NanoLeap/ 

• SCME: http://scme-

nm.net/scme_2009/index.php?option=com_docman&Itemid=53  

• NCLT - Materials World Modules: 

http://www.materialsworldmodules.org/ 

• University of Wisconsin – Madison – MRSEC: 

http://mrsec.wisc.edu/Edetc/modules/index.html   

• NanoHUB: http://nanohub.org/education/nanocurriculum/  

• Molecular Workbench – http://mw.concord.org/modeler/  

• NanoProfessor: www.nanoprofessor.net  
 

• Others ???                                    Refer to your handout!  

http://www.nanotechproject.org/inventories/consumer/
http://www.nanotechproject.org/inventories/consumer/
http://www.pbs.org/wgbh/nova/tech/making-stuff.html
http://www.pbs.org/wgbh/nova/tech/making-stuff.html
http://www.pbs.org/wgbh/nova/tech/making-stuff.html
http://www.pbs.org/wgbh/nova/tech/making-stuff.html
http://www.pbs.org/wgbh/nova/tech/making-stuff.html
http://www.youtube.com/watch?v=VgrA5vNryQk
http://www.youtube.com/watch?v=VgrA5vNryQk
http://www.youtube.com/watch?v=VgrA5vNryQk
http://www.flickr.com/photos/rubbermaid/7170383630/
http://www.youtube.com/watch?v=7is6r6zXFDc&feature=related
http://www.youtube.com/watch?v=7is6r6zXFDc&feature=related
http://www.youtube.com/watch?v=7is6r6zXFDc&feature=related
http://www.prweb.com/releases/OKOfilteredwaterbottle/01/prweb9100258.htm
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Want a Nano Intro Course or Nano - 

Modules? 

• Visit Nano-Link 

• Primary mission: Provide topical, nanoscience content in 

an easy to integrate modularized format for high school, 

college educators, and industry. 

• Modules: 

– Require 3 to 5 hours of class time  

– Inclusive package of activities, experiments, 

background information slides, questions and other 

related material.  

• Tailor the modules to meet needs of your classroom. 

 

Want to Integrate into Nano Into Your Science 

Curriculum? 

Try 

Want More Curriculum Integration? 

Try 

Want  to integrate MEMS Technology? 

Kits?  

  

Try 
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Some of the advantages to  Community Colleges in 
partnering with research  universities 

• Not necessary to create new nano courses 

• Course materials kept up-to-date by research 
university partners 

• No need to invest in expensive equipment 

• Staff for equipment support is not needed 

• Able to offer nano program attractive to multiple 
disciplines  

• Can create pathways for student articulation 

 

 
 
• Service to the State and community 
• Supports local economic development 
• Can build support for user facilities at research university 

(resource sharing) 
• Graduate student support (need TAs) 
• Post-doc support (need skilled teachers) 
• Research support 
• Pipeline of students from community colleges to 4-year degree 

programs and beyond 
 

 

Some advantages to a research university in partnering 
with local community colleges, colleges, and small 

universities  
 

Why Workshops? 

"Impressive to learn about the partnerships and educational 

opportunities that are available"  

"Really cool! It was nice to actually run the equipment."  

"I could easily use this in my classroom” 

 “The excellent interaction of the instructors with the students. 

They were informative and professional. The explanations 

coupled with the extensive hands-on aspect.”  

“The ‘industry’ point of view reiterated important points and gave 

practical applications – very important and interesting.” 

"Real science!!  It has been quite a few years since I learned new 

scientific techniques.  I feel so much more knowledgeable and up to 

date." 

 

  

Focus on: Conferences 

• Micro Nano Technology (MNT) Conference 

• Produced by 5 NSF Advanced Technology 

Education (ATE) Centers: 

  

 

• Build and foster nanotechnology communities 

across the country 
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Need Helpful Web Resources? 

• The Project on Emerging Nanotechnologies has 

kept track of the impact nanotechnology has in 

the economy and public and environmental 

health 

• Searchable inventory of over 1,000 consumer 

products  

• Funded by Woodrow Wilson International Center 

for Scholars and The Pew Heritage Trust 

http://www.nanotechproject.org/inventories/consumer/ 

(included in handout) 

 

Some Videos on Nano-Applications: 

 

 • NOVA Making Stuff Series (2011): 

– Making Stuff:  Stronger 

– Making Stuff:  Smaller 

– Making Stuff:  Cleaner 

– Making Stuff:  Smarter 

• Each is one hour long 

http://www.pbs.org/wgbh/nova/tech/making-stuff.html 
 (included in handout)  

Some Local PA Applications: 

• Nano in the Bathroom…. Really??? 
http://www.youtube.com/watch?v=VgrA5vNryQk 

http://www.flickr.com/photos/rubbermaid/7170383630/ 

 

• Never Wet Coatings 
http://www.youtube.com/watch?v=7is6r6zXFDc&feature=related    

• Nano Filtration 
http://www.prweb.com/releases/OKOfilteredwaterbottle/01/prweb9100258.htm  

You can buy these on Amazon!   - I Have! 

• Nano Silver   
http://www.smartsilver.com/ 

 http://www.youtube.com/watch?v=apFyWc-fxO0  

• Safer More Effective Drug Delivery 
http://www.keystonenano.com/  

http://www.youtube.com/watch?v=OG7dMUE0rII  

Some Helpful Web Resources 
• National Nanotechnology Institute (NNI):  www.nano.gov  

• Nano-Link:  http://www.nano-link.org/  

• NNIN.org education portal – RET lessons and more: 

http://www.nnin.org/nnin_k12teachers.html  

• Mid-continent Research for Education and Learning McREL:  

http://www.mcrel.org/NanoLeap/ 

• SCME: http://scme-

nm.net/scme_2009/index.php?option=com_docman&Itemid=53  

• NCLT - Materials World Modules: 

http://www.materialsworldmodules.org/ 

• University of Wisconsin – Madison – MRSEC: 

http://mrsec.wisc.edu/Edetc/modules/index.html   

• NanoHUB: http://nanohub.org/education/nanocurriculum/  

• Molecular Workbench – http://mw.concord.org/modeler/  

• NanoProfessor: www.nanoprofessor.net  
 

• Others ???                                    Refer to your handout!  
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Want a Nano Intro Course or Nano - 

Modules? 

• Visit Nano-Link 

• Primary mission: Provide topical, nanoscience content in 

an easy to integrate modularized format for high school, 

college educators, and industry. 

• Modules: 

– Require 3 to 5 hours of class time  

– Inclusive package of activities, experiments, 

background information slides, questions and other 

related material.  

• Tailor the modules to meet needs of your classroom. 

 

Want to Integrate into Nano Into Your Science 

Curriculum? 

Try 

Want More Curriculum Integration? 

Try 

Want  to integrate MEMS Technology? 

Kits?  

  

Try 
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Some of the advantages to  Community Colleges in 
partnering with research  universities 

• Not necessary to create new nano courses 

• Course materials kept up-to-date by research 
university partners 

• No need to invest in expensive equipment 

• Staff for equipment support is not needed 

• Able to offer nano program attractive to multiple 
disciplines  

• Can create pathways for student articulation 

 

 
 
• Service to the State and community 
• Supports local economic development 
• Can build support for user facilities at research university 

(resource sharing) 
• Graduate student support (need TAs) 
• Post-doc support (need skilled teachers) 
• Research support 
• Pipeline of students from community colleges to 4-year degree 

programs and beyond 
 

 

Some advantages to a research university in partnering 
with local community colleges, colleges, and small 

universities  
 

Why Workshops? 

"Impressive to learn about the partnerships and educational 

opportunities that are available"  

"Really cool! It was nice to actually run the equipment."  

"I could easily use this in my classroom” 

 “The excellent interaction of the instructors with the students. 

They were informative and professional. The explanations 

coupled with the extensive hands-on aspect.”  

“The ‘industry’ point of view reiterated important points and gave 

practical applications – very important and interesting.” 

"Real science!!  It has been quite a few years since I learned new 

scientific techniques.  I feel so much more knowledgeable and up to 

date." 

 

  

Focus on: Conferences 

• Micro Nano Technology (MNT) Conference 

• Produced by 5 NSF Advanced Technology 

Education (ATE) Centers: 

  

 

• Build and foster nanotechnology communities 

across the country 


