
 

JCOTS Nanotechnology Whitepaper Draft 
 
Nanotechnology is the enabling force behind the next industrial revolution which will 
impact nearly every aspect of our lives.  In fact, the revolution has already begun.  Last 
year, thirty billion dollars worth of manufactured goods incorporated nanotechnology.  
Commercial products from skin cream and stain resistant clothing to nanoelectronics and 
magnetic storage devices are in the market and havehas entered 
the mainstream.  The true potential of nanotechnology, however, 
has yet to be realized in advanced electronics, healthcare, energy, 
homeland security and defense.  All of these are important 
economic sectors for Virginia.  To help realize this potential, $9.6 
billion was invested worldwide by corporations, governments, 
and venture capitalists on nanotechnology research and 
development.  Companies from the developers and manufacturers 
of nanomaterials to the defense contractors who will eventually 
integrate the technology are doing business in Virginia.  These organizations are 
supported by strong research programs at the Commonwealth’s academic institutions and 
federal laboratories.   
 
Nanotechnology is the understanding, design and manipulation of matter at dimensions of 
less than a billionth of a meter, (approximately 1/100,000th the thickness of a typical 
sheet of paper).  Since it is not a particular material or application but the understanding 
and control at the atomic and molecular level, the impact will be pervasive. 
Nanotechnology will not only enable our computers to get smaller and faster, but will 
impact the way we diagnose and treat disease, provide cleaner and more efficient energy, 
stronger, lighter materials for everything from golf clubs to airplanes, enable smart 
clothing not just stain resistant, but with sensors to keep us comfortable and safe, and 
even impact the food we eat.   
  
Nanotechnology in Virginia 
Nanotechnology is a part of today’s industry in Virginia.  Nanomaterials are being 
commercially produced for application in sectors such as lifesciences, microelectronics, 
energy, and defense.  Virginia firms active in nanotechnology range from the equipment 
manufacturers that enable fabrication or imaging at the nanoscale (4Wave, Inc. (Sterling) 
Vistec Semiconductor Systems (Chantilly)), to those that make the nanomaterials (Luna 
nanoWorks (Danville), NanoChemonics (Pulaski) Materials 
Modification, Inc. (McLean), NanoMatrix, Inc. (Richmond), 
and NBE (Blacksburg)), and to companies that are or will 
become the integrators and end users of nanotechnology, (see 
insert on page two).   
 
Microelectronics 
Microelectronic devices are now the leading manufactured export of the Commonwealth. 
In 2005 the value of memory devices exported ($645.6M) by Micron Technology and 
Infineon surpassed tobacco products ($439.5M), it is understood that this is the first time 
in the 400 year history of Virginia that a technology product has surpassed agriculture in 

Nano is here now. 
 
In 2005: $30 billion manufactured 
goods incorporated nanotechnology. 
 
By 2014: $2.6 trillion in global 
manufactured good will incorporate 
nanotechnology.   
 
-LuxResearch 2006

“It’s (nanotechnology) going to impact 
virtually every one of our business areas 
and products.”  
-Sharon Smith, Director of Technology, 
Lockheed Martin Corporation.  
(Orlando Sentinel, Sept. 11, 2006) 



 

export.  Nanotechnology is already impacting microelectronics and will continue to 
become more significant as electronics get increasingly faster and smaller.  The 
microelectronics industry drives the application of nanotechnology in high volume 
production through the use of materials, structures that approach atomic dimensions to 
create new electronic device properties. Virginia companies engaged in nanotechnology 
include Micron Technology (Manassas), Qimonda (Richmond), BAE Systems 
(Manassas), and NBE (Blacksburg).  For example, Micron continues to expand in 
Virginia and is investing $1.2 B in 2006 to ramp up production in Manassas,  creating 
860 new jobs since late 2005, and hiring from our institutes including Virginia Tech, 
University of Virginia, Old Dominion, Virginia Commonwealth , George Mason, and 
Northern Virginia Community College.  The impact of this investment goes beyond the 
individual hires and impacts the economy of the 
surrounding area and the Commonwealth. (See 
Micron’s Multiplying effect in Manasas, 
Washington Post 9/25/06  
http://www.washingtonpost.com/wp-
dyn/content/article/2006/09/24/AR2006092400791
_pf.html ) 
Important research programs at our universities are 
advancing future generations of nanoelectronics, 
(see research section below).  Cutting edge research 
in collaboration with industry will help Virginia 
maintain and build this economic sector. 
Furthermore, active research programs are building 
relationships with companies outside of Virginia, 
including IBM, Intel, Honeywell, Freescale, 
Seagate, Rockwell, and Hewlett Packard, in areas 
such as spintronics, quantum dot electronics, and 
molecular electronics.  Virginia also has active 
programs in carbon nanotube-based electronics. 
This is an area of particular interest to Virginia 
businesses, for example, in July of 2004, BAE 
Systems (Manassas) announced a joint effort with 
Nantero, Inc. to investigate the potential 
development of carbon nanotube-based devices for 
aerospace and advanced defense systems 
(http://www.nanotechwire.com/news.asp?nid=955).  
Furthermore, there are other efforts focused on the 
production, properties, and use of carbonaceous 
nanomaterials, at academic institutions across the 
Commonwealth such as Luna nanoWorks, 
Jefferson Laboratory and NASA Langley.   
 
Lifesciences 
Nanotechnology will have a profound impact on how we prevent, detect and treat 
disease.  Nanoscale materials will allow evaluation and treatment at the cellular level.  It 

Sample of Virginia Companies Interested in Nanotechnology 
 
Equipment Manufacturers 
4Wave, Inc (Sterling) 
Vistec Semiconductor Systems (Chantilly) 
 
NanoMaterials 
Luna nanoWorks (Danville) 
NanoChemonics (Pulaski) 
Materials Modification, Inc. (McLean) 
NanoMatrix, Inc. (Richmond) 
NBE (Blacksburg) 
 
Coatings and films 
CPFilms, Inc (Martinsville) 
NanoSonic (Blacksburg) 
Materials Modification, Inc. (McLean) 
 
Microelectronics  
Micron Technology (Manassas) 
Qimonda (Richmond) 
BAE Systems (Manassas) 
NBE (Blacksburg) 
 
Lifesciences 
Abtech Scientific, Inc. (Richmond) 
Luna Innovations, Inc. (Blacksburg, Charlottesville) 
NanoMatrix, Inc. (Richmond) 
 
Defense 
Luna Innovations, Inc. (Blacksburg, Charlottesville) 
Lockheed Martin Corporation (Manasas) 
NanoSonic, Inc. (Blacksburg) 
Northrop Grumman Newport News (Newport News) 
Science Applications International Corporation, SAIC (McLean) 
 
Other 
Phillip Morris (Richmond) 
NanoTITAN (Potomac Falls) 

http://www.washingtonpost.com/wp-dyn/content/article/2006/09/24/AR2006092400791_pf.html
http://www.washingtonpost.com/wp-dyn/content/article/2006/09/24/AR2006092400791_pf.html
http://www.washingtonpost.com/wp-dyn/content/article/2006/09/24/AR2006092400791_pf.html
http://www.nanotechwire.com/news.asp?nid=955


 

will be possible, for example, for nanoparticles treated to target cancerous cells to be sent 
directly to the tumor leaving healthy cells undamaged, or magnetic nanomaterials with 
thereputics may be directed to a point of injury to promote retinal repair. Advanced 
imaging will allow detection of disease at a much earlier stage and lab-on-a-chip 
technologies will enable rapid and cheap diagnosis in a physician’s office or the field. 
Virginia has unique strengths in nanomedicine.  Originally developed at Virginia Tech, 
Luna has exclusive rights to a new composition of matter called TRIMETASPHERE™ 
carbon nanomaterials - a fullerene sphere enclosing three metal atoms in a nitride 
molecule.  The entrapped metals provide unique physical, chemical, thermal, magnetic, 
biological, optical and electronic properties that differentiate them from other carbon 
nanomaterials. Luna’s nanoWorks Division is working with imaging experts to develop 
enhanced Magnetic Resonance Imaging (MRI) contrast agents (a $ billion/year industry)  
to reduce toxicity while having increased sensitivity for diagnostic imaging to detect 
disease earlier.   
 
Another Virginia strength is the engineering of nanoscale fiberous biopolymers for cell 
and tissue scaffolds and controlled drug delivery platforms.  NanoMatrix (Richmond) is 
using an  electrospinning technology for the preparation of artificial blood vessels, skin 
and tissue scaffolds that may be used in wound healing, surgical applications, and in 
battlefield tourniquets.  Supporting research efforts are underway at VCU and UVA.   
 
Nanotechnology enables the opportunity to directly probe sub-cellular biochemical 
activity.  The development of detection systems, specifically, nanobiosensors and 
nanobioprobes, that are capable of penetration and location at specific sites within single 
living cells is made possible through nano-biotechnology.   Single walled carbon 
nanotubes, chemically modified and selectively coupled to biological indicator 
molecules, enable the development of such sensors that could be used as alternatives to 
whole animal chemical toxicity assessments and as biological warfare agent detection 
and monitoring systems.  Carbon nanotube research is strong across Virginia with efforts 
in academia, at Jefferson Laboratory, NASA-Langley, and commercial production at 
Luna nanoWorks.  Nanoscale materials also play a critical role in lab-on-a-chip 
applications (Abtech Scientific, Inc. (Richmond)) for the separation and identification of 
biomarkers.  With technology developed at the University of Virginia in collaboration 
with VCU and JMU, a diagnosis that would typically take a laboratory with three 
technicians and substantial equipment a week, can be made in just thirty minutes with a 
lab-on-a chip. 
 
Energy 
Energy is one of the most significant challenges of our generation.  Improvements in the 
efficient use of fossil fuels, collection of combustion by-products, development of 
alternative energy sources, and conservation efforts will need to be pursued in concert to 
meet all of our future energy demand.  Nanotechnology will be key to development of 
alternative energy sources such as biorenewables, photovoltaics (solar cells), fuel cells, 
and wind power.  Much of this work, however, remains in the research stage.  Nanoscale 
catalysts will be critical in the development of biodiesels as well as for improved 
combustion kinetics to facilitate clean coal technologies.  Many approaches and materials 



 

are being investigated for photovoltaics, such as improving traditional silicon based 
systems with surface modifications and amorphous silicon.  Lighter, cheaper, and flexible 
organic based photovoltaic systems are of interest and may eventually be incorporated in 
windows, paint on buildings, etc. These systems have the potential for a tremendous 
impact on local energy production and will affect the way new buildings are designed.  
Organic materials such as self assembled monolayers, organic systems involving 
fullerenes, carbon nanotubes, titanium oxide nanoparticles and silicon/germanium 
quantum dots are under investigation at many of the Commonwealth’s universities and at 
Luna nanoWorks.  The Surface Meteorology and Solar Energy Project, an applied 
science program at NASA-Langley, provides satellite derived solar and meteorological 
data which will help show regional viability of solar power and will complement the 
research efforts at the universities.  Fuel cells may have a tremendous impact on reducing 
the country’s dependency on foreign oil. Solid oxide fuel cells (SOFC) may see more 
rapid and broader implementation as research and development enables them to use a 
range of combustible fuels such as gasoline, diesel, or biofuel.  SOFC’s are ideal for 
applications such as home use and distributed power production.  A number of efforts are 
active across the Commonwealth to investigate the materials and catalysts required to 
optimize their operation, as well as in modeling and experimental measurement of 
reaction rate kinetics for candidate materials.  Another strong topic area is materials 
development for proton exchange membranes (PEMs) for use in hydrogen or methanol-
based fuel cells.  Before the ‘hydrogen economy’ can be feasible, significant technical 
challenges need to be addressed. Beyond the issues of materials, catalysts, and reaction 
kinetics common in fuel cells as mentioned above, methods for clean production and safe 
distribution and storage of hydrogen must be established. Current research includes 
technology for hydrogen storage in nanostructured materials to achieve potentially large 
gravimetric and volumetric storage capacity suitable for commercial applications.  The 
Virginia Coastal Energy Research Consortium is investigating the potential to develop 
offshore renewables that currently focuses on the development of wind energy.  
Nanotechnology will play a role in the turbine applications for coatings to prevent 
corrosion and reduce drag. 
 
Homeland Security and Defense 
Nanotechnology is already seeing significant application in the defense sector.  For the 
soldier or first responder, nanosensors will warn of possible dangers, and use of 
nanomaterials will provide improved filtering of nuclear, biological, and chemical toxins 
in gas masks as well as lightweight protective clothing.  Fuel cell and photovoltaic 
technologies will enable light, portable power supplies.  Nanotechnology is also playing a 
role in all forms of vehicles, from enhanced armor, stronger, lighter materials for ships 
and aircraft, and in coatings for corrosion control and stealth. (NanoSonic (Blacksburg), 
Luna Innovations, (Blacksburg, Charlottesville, Danville), Northrop Grumman 
Newport News (Newport News), Lockheed Martin (Manasas)).  Advanced electronics 
for military applications will involve nanotechnology, in areas such as spintronics, 
molecular electronics, quantum dot electronics, and nanotube electronics and will impact 
the microelectronics industry (see above) as well as those integrating the technology into 
advanced systems. (Lockheed Martin (Manasas), Science Applications International 



 

Corporation, SAIC (McLean), Northrop Grumman Newport News (Newport News), 
BAE Systems (Manassas)) 
 
 
Vision Statement:  “Position Virginia in the forefront of nanotechnology from research 
to manufacturing with the ultimate goal of growing and attracting vibrant nanotechnology 
businesses thus creating a multitude of high technology jobs.”   
 
 
 
Mission to Achieve Vision 
(These sections to be fleshed out during the remaining JCOTS meetings) 
 
 
Education and Workforce Development 
In order to compete globally in the research, development and manufacturing of 
nanotechnology in the future it is necessary for the educational system in Virginia to 
produce large numbers of highly educated personnel and to support the continuing 
education needs of working professionals. Overall science and technology education 
trends in the U.S. however are in the opposite direction. Here are a few of the facts as 
noted by the National Academies of Science’s study released in October of 2005 entitled; 
“Rising Above The Gathering Storm:. Energizing and Employing America for a 
Brighter Economic Future”. This study can be read at the following site: 
http://www.nap.edu/catalog/11463.html 
 
- In South Korea, 38% of all undergraduates receive their degrees in natural science or 
engineering. In France, the figure is 47%, in China, 50%, and in Singapore 67%. In the 
United States, the corresponding figure is 15%.  
 
- Some 34% percent of doctoral degrees in natural sciences and 56% of engineering PhDs 
in the United States are awarded to foreign-born students. 
 
- In the U.S. science and technology workforce in 2000, 38% of PhDs were foreign-born. 
 
- Fewer than one-third of U.S. 4th grade and 8th grade students performed at or above a 
level called “proficient” in mathematics; “proficiency” was considered the ability to 
exhibit competence with challenging subject matter. Alarmingly, about one-third of the 
4th graders and one-fifth of the 8th graders lacked the competence to perform even basic 
mathematical computations. 
 
- U.S. 15-year-olds ranked 24th out of 40 countries that participated in a 2003 
administration of the Program for International Student Assessment (PISA) examination, 
which assessed students’ ability to apply mathematical concepts to real-world problems. 
 

http://www.nap.edu/catalog/11463.html


 

- In 1995 (the most recent data available), U.S. 12th graders performed below the 
international average for 21 countries on a test of general knowledge in mathematics and 
science. 
 
To prepare the necessary workforce, education needs to be addressed at all levels.  The 
National Academies Gathering Storm report provides some excellent recommendations 
for addressing these educational needs and the federal government is pursuing legislation 
to implement many of the report’s recommendations. (A current status on the U.S. 
Congress activities to address the report’s recommendations can be found in the power 
point labeled “Report” located at the following National Academies website: 
http://www7.nationalacademies.org/gatheringstorm/index.html) It is up to the 
Commonwealth to do its piece to align with these federal activities and ensure that 
current and future educational initiatives in the Commonwealth represent a truly 
comprehensive program for driving science, technology, engineering and mathematics 
(STEM) education in Virginia.  
 
In order to implement a comprehensive STEM plan and make an impact on the future of 
K-12, a set of tangible curriculum supports must be developed and delivered to the 
superintendents of school systems in the Commonwealth. These tangible activities that 
align with the National Standards as well as with the Virginia Standards of Learning have 
to be presented to superintendents, district level curriculum supervisors and building level 
administrators demonstrating that this comprehensive program will be a vehicle with 
which to deliver instruction and at the same time enhance the curriculum. Subsequently, 
the curricular activities that are integrated in this plan will stimulate interest in teachers 
and make them feel the desire to learn more about STEM supplemental activities that will 
not only excite students about science, technology, engineering and mathematics, but at 
the same time increase their students’ analytical and critical thinking skills. Through the 
implementation of this K-12 comprehensive program, teachers will have the opportunity 
to engage students in solving scientific problems and provide the foundation of skills that 
will allow them to achieve success from postsecondary education all the way through 
their career.  
 
In K-12 outreach several Commonwealth universities are pursuing their own programs, 
each with a different approach. Many companies involved in the nanotechnology industry 
are also pursuing outreach programs of various types. While each of these activities is 
valuable and has significant impact, a more collaborative effort could be created across 
the university system with the additional goal of getting industry involvement. The 
Commonwealth’s K-12 STEM plan should build upon these elements. Virginia should 
consider partnering with industry to create programs with common goals for driving 
STEM education so the Commonwealth’s actions can be further amplified. Perhaps the 
Commonwealth should create its own version of the Gathering Storm action list in order 
to have a coherent plan that Government, Universities and Industry can rally behind. 
Science, Technology, Engineering and Math education will be the foundation upon which 
the nanotechnology industry continues to build.  
 

http://www7.nationalacademies.org/gatheringstorm/index.html


 

Even with a coherent program focused on developing strong STEM skills in grades K-12 
across the Commonwealth, additional focus needs to be maintained on developing 
programs supporting current engineering technologies and emerging technologies such as  
nanotechnology.  Community colleges will be critical, not just for training technicians, 
but for educating students working toward transfer to four year or advanced degrees.  The 
Commonwealth’s colleges and universities will need to continue and expand their 
nanotechnology offerings in related science and engineering disciplines for degree, 
minor, and certificate programs.     
 
Currently, there are many nanotechnology education initiatives underway with focus on 
developing future candidates for employment in the industry as well as providing for 
continuing education opportunities for the current workforce. At the community college 
level there are actions already being pursued. Danville Community College is working 
with Luna nanoWorks to develop a technician training program focusing on the needs of 
nanomaterials manufacturing and Northern Virginia Community College is working with 
Micron Technology to develop a manufacturing technician certificate program to allow 
for the hiring of production employees that can work in a highly automated production 
environment. On October 19, 2006, U.S. Secretary of Labor Elaine L. Chao announced 
the awarding of $16.8 million in grants to 11 organizations in 10 states to prepare 
workers for careers in advanced manufacturing. The eleven organizations were selected 
from among 186 applicants competing under the President’s High Growth Job Training 
Initiative. An Advanced Manufacturing grant committee comprised of industrial 
members of the Virginia Biotechnology Association, the Virginia Manufacturing 
Association and the Virginia Community College System was one of the eleven groups 
that received an award of $1.5 million to address the further development of 
Manufacturing Technician training in the Commonwealth.     
 
At the university level there are multiple activities and continuing needs. Several 
universities have NSF Research Experience for Teachers (RET) and Research Experience 
for Undergraduate (REU) programs.  These are often tied to research centers or large 
research programs that give teachers or undergraduate students an opportunity to conduct 
research in the laboratories during the summer.  The undergraduate programs have been 
quite successful, drawing students from across the country to our research institutions.  In 
the RET programs, however, it is often quite difficult to find enough teachers interested 
in participating to fill the available slots.  In a comprehensive STEM plan created and 
well communicated in the Commonwealth education providers should be more motivated 
to pursue these types of educational opportunities.  
 
At the undergraduate level, there are several courses being offered that focus on 
nanotechnology.  Several universities have received Nanotechnology Undergraduate 
Education awards from NSF, including JMU, VT, and UVA.  These programs enable the 
development of classes and/or laboratories that focus on nanotechnology.  The program 
at James Madison University has integrated nanotechnology throughout the chemistry 
curriculum.  A unique aspect of their program is the use pre-service science teachers 
(upper level teaching students) as laboratory assistants in the nanotechnology laboratory 
classes to give them exposure to nanotechnology as well as experience running a lab.  



 

The organization and operation of a chemistry laboratory is often a difficult skill for new 
teachers to obtain and master.  This program not only impacts the chemistry students at 
JMU, but the middle and high school students that are subsequently taught by the trained 
teachers also benefit and the exposure to nanotechnology is much broader. 
 
Another key need for the continuing education of the current workforce in the 
Commonwealth is the development of asynchronous undergraduate engineering degree 
programs to support several engineering disciplines. This type of program is required to 
support the increasing needs of working professionals in Virginia’s nanotechnology, 
microelectronics, energy, and automotive industries who want to pursue Bachelors 
degrees while working shift schedules or are located remotely from educational 
providers. These programs require a significant commitment of resources but would 
support continued professional development needs across the Commonwealth.   
 
Graduate level nanotechnology courses are being offered as part of the science and 
engineering curriculum at multiple Commonwealth engineering institutions.  The recent 
National Science Foundation Partnership for Innovation ($600,000) grant awarded to 
George Mason University, the College of William & Mary, Old Dominion University, 
the University of Virginia, Virginia Commonwealth University and Virginia Tech will 
help lay the foundation for shared graduate level nanotechnology courses through the 
Commonwealth Graduate Engineering Program (CGEP). CGEP also received some 
funding from the Commonwealth of Virginia this year in support of this program to 
deliver shared nanotechnology courses for its member institutions and industry. 
Expanding the CGEP graduate engineering education program to a full asynchronous 
capability would benefit working professionals. By driving Virginia’s educational system 
towards more flexibility for the continuing education of our current and future workforce 
the Commonwealth will continue to advance towards a leadership position in the 
development of the nanotechnology industry.  
 
Research 
Virginia’s academic institutions are host to hundreds of faculty members actively 
engaged in nanotechnology research and development that support each of these industry 
sectors.  Excellent research programs and facilities have been established, but with so 
much of the promise of nanotechnology yet to be realized, it is critical to maintain and 
strengthen the research infrastructure in Virginia.   
 
Critical need: Research instrumentation 
 
A network of critical instrumentation: Nanotechnology research and development 
requires state-of-the-art synthesis and fabrication equipment and characterization 
facilities.  Some of these individual instruments can be several million dollars to 
purchase, which can be difficult or prohibitive for a single institution to buy or maintain.  
Although some general purpose instruments are needed at every institution, it is 
unnecessary and unreasonable to duplicate some of the high-end pieces of equipment 
critical to this research. 



 

Over the past 5 years, a solution to this issue has frequently been proposed: a “virtual 
center” was proposed as VMEC was being founded; more recently, a users network was 
suggested by a working group commissioned by VRTAC to develop a white paper for 
nanomanufacturing in 2003. In May 2006, the same concept was presented to VRTAC 
outlining the need to establish a cooperative network of state-of-the-art characterization 
and fabrication facilities at academic institutions across the Commonwealth.  The key 
elements required to form this network are the identification of existing instruments to be 
included, development of policies to enable assess, a one time purchase of a few critical 
instruments currently unavailable in the Commonwealth, a mechanism for future annual 
purchases and upgrades (i.e. a targeted ETF), and sustained support for the operating 
scientists that are necessary to maximize the potential of this equipment.  There exists a 
strong foundation, however, and many facilities with excellent capabilities are present.  
Virginia Commonwealth University, the University of Virginia, and Virginia Tech have 
cleanroom facilities which encompass micro and nanoelectronics research and are 
equipped with state-of-the art semiconductor deposition, fabrication, and testing 
equipment.  Relevant facilities and equipment (with cleanrooms in some cases) also exist 
at James Madison, William and Mary, Old Dominion, Norfolk State, the Applied 
Research Center (ARC) located next to Jefferson Laboratory, George Mason, NASA 
Langley and across the Commonwealth. 
 
Potential Research Directions to be discussed at Oct 3rd meeting. 
 
The Virginia Research and Technology Advisory Commission VRTAC has identified three 
research themes, listed below, based on current strengths and potential for Virginia.  Not 
all of these areas involve nanotechnology, this is just to make the JCOTS Nanotech 
Advisory Committees aware of other statewide activities. 
 
Energy, Conservation and the Environment 

• Alternative Energy 
• Biorenewables (UVA, VT, JMU, VCU, VSU) 
• Fuel Cells (VT, UVA, VCU, JMU) 
• Hydrogen (UVA, VT, JMU, VCU) 
• Photovoltaics (UVA, VT, JMU, VCU, ODU, NSU, NASA) 
• Wind and Coastal (ODU, JMU, VT, WM, NSU) 

• Conservation and Sustainability (UVA, VT, GMU, HU, NASA) 
• Environment (UVA, JMU, VT, NASA) 
• Societal Implications of Policy (VT, UVA, WM, JMU GMU) 

 
Future of Microelectronics in Virginia 

• Advanced silicon-based systems (UVA, VT, VCU, ODU, WM, JMU, GMU) 
• Spintronics (UVA,WM, VCU, GMU, VT, NSU) 
• Molecular Electronics (UVA, VCU, WM, VT, GMU) 
• Quantum Dot Electronics (UVA, VCU, VT, ODU) 
• Nanotube-based Electronics (VT, ODU, VCU, UVA, JMU, WM, GMU, JLAB, 

NASA) 
 



 

Lifespan Biology and Medicine 
• Biological Processes (UVA, VCU, JMU, EVMS, GMU) 
• Regenerative Medicine (UVA, VCU, VT, WM, JMU) 
• Diabetes/Obesity (VT, UVA, EVMS, GMU) 
• Cancer and the Virginia Biomarker Network (EVMS, WM, VCU, VT, GMU, 

ODU, JMU, UVA) 
• Healthy Aging (EVMS, UVA, GMU, WM) 

 
Business Development 
Over the past couple of years, we have discussed as a committee many issues related to 
business development and looked at other state’s activities as potential models, such as 
the Ben Franklin Technology Partners in Pennsylvania,( http://www.benfranklin.org/ ).  
We may want a subgroup to look more closely at these models for the roadmapping of 
this section. Jim Kadtke recommends an evaluation of innovation-based economic 
growth models and preliminary study of innovation activities to create a Virginia 
Innovation Initiative.  Please see his summary suggestions, also attached. 
 
Virginia has a solid entry into the nanoelectronics business arena with the major 
investments that companies such as Micron Technology, BAE Systems, and Qimonda 
have made in their corporate facilities in Virginia.  The other nanotechnology markets are 
emerging with small businesses taking the lead, and much of the risks, in developing 
products.  Virginia must work with the existing corporations to insure the continued 
investments are made so that Virginia stays a leader in the nanoelectronics.  Furthermore, 
Virginia should establish a support network to target the establishment and initial 
expansion stages of the nanotechnology startups.  The network should develop a set of 
core expertise to assist in the growth of nanotechnology businesses to build a national 
reputation as a leader in nanotechnology.  This can be accomplished by nurturing 
nanotechnology companies that complement existing regional areas of technical expertise 
as well as provide opportunities to support the transfer of new technologies into the 
marketplace to develop additional nano-related businesses. 
 
Under an umbrella organization, business groups will coordinate and distribute resources 
as it best meets the needs of the small businesses and start-ups in its market niche.  
Resources can include: 

 
Financial Assistance 
• Capital for seed and bridge funding.  This funding can include Phase 0 funding to 

stimulate SBIR/STTR proposal development, matching of angel investments in 
nanotechnology start-ups, and staged grants to support product development and 
investments in manufacturing infrastructure. 

• Development of an angel investor network and actively recruitment of venture 
capital investment. 

• Incentives for assist technology transfer from state universities into the 
marketplace. 

• Provide mechanisms for small businesses to access to laboratory facilities for 
product development to reduce the initial R&D costs. 

http://www.benfranklin.org/


 

Business Consulting and Services 
• Provide mentoring to small businesses on business finance and management 

issues. 
• Develop centralized business administration services such as accounting and 

human resources. 
• Identify and promote sales and distribution networks. 
• Establish networking opportunities, which can include small business forums, the 

development of a business-to-business and university-business network. 
Policy Development 
• Provide data to state legislature on workforce development needs of the 

nanotechnology companies in the Commonwealth. 
• Work with the Commonwealth to develop policies that stimulate a strong climate 

for nanotechnology business start-up and growth and relocation of existing 
businesses to Virginia. 

Outreach 
• Promote nanotechnology businesses and products. 
• Promote the pro-nanotechnology business environment in Commonwealth of 

Virginia  
 
 
 
Manufacturing 
Manufacturing remains a major component of Virginia’s economy with over 295,000 
people working in this sector in 2005.  While this represents Virginia’s third largest 
sector, its future health is fragile.  Between 2000 and 2005, the sector lost 66,000 jobs 
which constitutes nearly one-fifth of all manufacturing jobs in Virginia. 
 
The future of manufacturing in Virginia lies with the rapid adoption of modern 
technological and process improvements.  High tech manufacturing processes drive 
productivity.  Between 1995 and 2005, U.S. manufacturing output per person increased 
more than 50 percent due to improvements in productivity gained from automation and 
other process developments.    
 
High tech manufacturing requires two key ingredients: automation coupled with a skilled 
workforce to operate an automated manufacturing process.  
 
The ability for a Virginia manufacturer to compete globally is directly tied to adopting 
the most advanced manufacturing processes. This requires substantial capital resources to 
automate processes and constantly modernize tools to ensure that the most advanced - 
and productive – processes are in place to compete in a global market.  State level 
policies are required to encourage the spending of capital to modernize facilities.   
 
Currently, the machinery and tools tax is applied to all tangible property “used directly” 
in manufacturing. This rate is determined at the local government level.  This tax is a 
disincentive to modernize and automate manufacturing facilities. A recent study by the 



 

General Assembly, SJR 361, found manufacturers have a higher effective tax rate than 
agriculture, retail, professional services, or information sectors.   
 
Virginia’s tax regime should be encouraging a healthy environment for manufacturing to 
remain in Virginia and generate high quality, high wage and high tech manufacturing 
jobs.  
 
Information provided by: Commission Draft, Impact of Regulations on Virginia’s 
Manufacturing Sector, October 10, 2006, Joint Legislative Audit and Review 
Commission) 
 
Based upon research compiled from the National Center for Manufacturing Sciences 
(NCMS) there is, indeed, a global transition to nanomanufacturing. However, challenges 
exist for Virginia companies evaluating how nanotechnology can make their respective 
enterprises more competitive. Some of the Commonwealth’s leading manufacturers are 
developing their own strategies for products that can have nanotechnology applications. 
 
One of the greatest challenges associated with nanomanufacturing is the raising of capital 
to make needed infrastructure adjustments to incorporate nanotechnology into their 
manufacturing process. To keep Virginia manufacturers competitive, the Commonwealth 
should provide incentive funds in the form of matching grants for such transition needs.  
 
RECOMMENDATION: The Manufacturing Extension Partnership should be charged 
with the task, by request from the General Assembly, to survey in collaboration with the 
Virginia Manufacturers Association and other interested parties, the existing 
manufacturers of the Commonwealth to determine the potential applications of 
nanotechnology to their production processes. Such an assessment should entail 
developing a cost estimate for needed transition tasks, and discussions on how 
nanotechnology can enhance the overall competitiveness of that given industry. 
 
Whereas Intellectual Property and the lack of clear regulatory policies over 
nanotechnology issues remain a concern of those directly involved in nanotechnology, as 
well as basic manufacturers considering nanotechnology applications, the following may 
be of assistance: 
 
RECOMMENDATION: That the Office of the Attorney General of the Commonwealth 
be called upon to establish a task force to evaluate potential intellectual property, tort 
reform, and regulatory concerns that may impede Virginia from becoming a national 
leader in nanotechnology. Such issues could involve federal, as well as, state issues, and 
the final report of this task force should therefore include policy recommendations for all 
levels, to insure that Virginia based nanotechnology and related manufacturing 
enterprises are in a competitive and viable business environment. 
 
As the NCSM final report determined, it is unlikely that in the field of nanotechnology 
that there will be levels of real maturity in our lifetime. This justifies the case for 
sustained long-term government investment in nanotechnology. To accelerate the pace of 



 

success and direct application of positive nanotechnology advances, public-private 
partnerships must be developed between industry and supporting academic research 
institutions. This will hasten societal and governmental support for near-term Virginia 
and national concerns, such as: increasing productivity and profitability in basic 
manufacturing; improving energy resources and utilization; environmental remediation 
measures; enhancing healthcare; improving agriculture and food production; and 
expanding computational and information technologies. 
 
Virginia can lead the nation in defining and funding a collection of Commonwealth 
priorities as it applies to nanotechnology, and create a concise set of incentives for 
growing prospective and existing nanotechnology enterprises, in addition to existing 
manufacturers needing a competitive edge in the global market place.  
 
RECOMMEDATIONS: 1) Establish the “Virginia Nanotechnology Manufacturing 
Partnership Act” which was would be initially capitalized by $25 million from the 
Commonwealth, which by legislative budget language would have to be matched by $25 
million from the federal government, or other non-state resources. To access these funds 
from the Virginia Nanotechnology Manufacturing Partnership Act, a Virginia based 
research institution MUST be teamed with a private sector employer from within the 
Commonwealth to address new product development or applications of nanotechnology 
to research needs within that given industry; 2) Add nanotechnology to the list of eligible 
uses for financing from the Virginia Small Business Financing Authority; 3) Consider 
adjusting the eligibility requirements for accessing the Governor’s Economic Opportunity 
Fund for nanotechnology enterprises that may not meet current employment and 
investment criteria. 
 
Nanotechnology is one of the few advanced sciences capable of having a meaningful 
economic impact in areas beyond major metropolitan markets, and university centers. To 
encourage the location and growth of nanotechnology enterprises within the 
Commonwealth, the following is a strategy to encourage such growth: 
 
RECOMMEDATION: 1) Nanotechnology should be specifically added to the list of 
eligible industries targeted for location in Virginia Technology Zones, which enables 
local governments to design incentive programs for the recruitment and growth of 
technology-based enterprises; 2) Consider the provision of infrastructure and equipment 
grant funds through the Virginia Department of Housing and Community Development 
and the Virginia Center for Innovative Technology that allows for the creation of a 
network of technology business parks, geographically dispersed throughout the 
Commonwealth, for the location and expansion of nanotechnology and affiliated 
industries. Such grants could allow for the reduction in start-up costs for aspiring 
nanotechnology based enterprises, which is often cited as a barrier to industry growth; 3) 
Create the Virginia Nanotechnology Supply Chain Network, through the Virginia 
Department of Business Assistance, that would work to expose existing and prospective 
Virginia manufacturers to the capabilities of Virginia nanotechnology businesses, and 
means by which they can address applications of their technologies to enhance 
manufacturing competitiveness.  



 

 
 
 
 
 
 


