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How MATRIC is Kickstarting the Region's 
Research & Development Activities 
Keith A. Pauley, President and Chief Executive Officer 
MATRIC

“For the first time in generations, the 
nation’s children could face poorer prospects 
than their parents and grandparents did.  
We owe our current prosperity, security, 
and good health to the investment of past 
generations, and we are obliged to renew 
those commitments in education, research 
and innovation policies...”

—Rising Above the Gathering Storm,  
National Academies Press, 2006.

This assessment of our nation can not  
be any truer than in the state of West 
Virginia.  For example, of the first 500 
commodity chemicals produced, 286  
were first discovered and brought to 
commercial scale production in the 
Kanawha Valley, which earned hundreds 
 of billions of dollars worldwide.  The 
Union Carbide Corporation alone created 
over 30,000 patents worth over $18 billion 
dollars at the Union Carbide Technology 
Center, now called the South Charleston 
Technology Park.

With this heritage behind us, the Mid-
Atlantic Technology Research and 
Innovation Center (MATRIC) is making  
a down payment on the future prosperity 
of the children of West Virginia through 
mentoring and research and innovation 
from their laboratory facilities at  
Dow Chemical’s South Charleston  
Technology Park.

MATRIC has a dual mission that focuses 
both on business return to assure long-
term economic viability and the social 
concerns of the Mountain State and the 
nation.  These concerns are like the double 
lens of a pair of binoculars that bring distant 
objects into clear and precise focus through 
what we do and how we do it.

Stewards of the Future

MATRIC has offices and laboratories in 
the South Charleston Technology Park,  
a location well suited for research and 
development activities.

In the first three years of MATRIC’s 
operation, over 50 projects have been 
completed for 29 different federal and state 
agencies, commercial companies and 
private foundations.  From 2005 to 2006, 
MATRIC’s contract revenue increased five 
fold and in 2007, is projected to double that 
impressive performance metric.   
 
Furthermore, commercialization of 
developed intellectual property has allowed 
MATRIC to create four new companies 
that will manufacture new polymers, natural 
gas purification systems, biodiesel fuels, 
ethanol and other biomass products.

MATRIC’s impact on the future of West 
Virginia’s economy is three-fold:

1) The long-term growth of the core  
	 MATRIC research organization which  
	 will in itself employ many highly-paid  
	 scientists and engineers;

2) The active partnering with local  
	 industry to revitalize their products and  
	 services through effective and efficient  
	 research and development, which will  
	 create new jobs in growing private sector  
	 companies; and

3) The goal of creating three to five new  
	 companies each year that are associated  
	 with MATRIC-developed technologies  
	 in order to provide these new products  
	 and services to the marketplace.

Following are some examples of 
MATRIC’s wide variety of research topics 
including biodiesel process development,  
land restoration, software assurance for 
spacecraft and mine safety technology.

soy and other oils to produce high quality 
biodiesel fuels.

As part of the agreement with BEST 
Energies, LLC, MATRIC has the right to 
develop up to 20 million gallons per year of 
production capacity using this novel 
process design.  Currently, several sites are 
being considered throughout the state and 
region for the construction of one or more 
facilities of this type.

Appalachian Land Restoration Center

MATRIC has recently developed an 
embedded research center that will create 
science and technology to restore economic 
value to mine-scarred lands throughout 
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In the first three years of MATRIC’s operation, over  
50 projects have been completed for 29 different  

federal and state agencies, commercial  
companies and private foundations. ""

Biodiesel

MATRIC has created a partnership with 
BEST Energies, LLC in Madison, 
Wisconsin to develop a new and innovative 
continuous process to manufacture 
biodiesel transportation fuels.  The process 
has the potential to nearly double the 
production capacity of traditional batch 
processes, which are the most common 
throughout the biodiesel industry.

This new approach was conceived and 
developed in MATRIC Biomass 
Chemistry Laboratory which has tested  
a wide variety of vegetable oil feedstocks 
and catalysts over the last year.  The optimal 
laboratory process was used to generate  
a detailed plant scale engineering design by 
MATRIC, which is now under construction 
in Cashton, Wisconsin.  The 8 million 
gallon per year Cashton Plant will use  

West Virginia.  Specifically, the Appalachian 
Land Restoration Center will conduct 
research activities on soil, water and plant 
species to develop valuable agricultural  
and forestation uses; alternate land uses;  
and K-12 education in natural resources, 
biology and overall ecology.

The Center will focus on science and 
technology and will present data, 
information and new technology so that 
landowners, mining companies, state and 
federal regulators, as well as state and 
federal policymakers can extract the 
maximum value for their land use in the 
overall recovery of mined lands.

With over 190,000 acres of surface-mined 
lands in the state, the important mission of 
the Center will be to give landowners the 
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grant leads to the creation of eight new  
jobs in and around the university.

 More importantly, a concentration of 
research laboratories almost invariably  
leads to private investment in developing 
the concepts created in the university 
setting.  Protea Biosciences, Inc. is a 
biotechnology firm that was launched in 
2002 to commercialize the work of several 
WVU scientists.  In 2006, the company 
introduced the Protea Explorer System.  
The $30,000 device, manufactured in 
Morgantown, allows scientists to complete 
a week’s worth of work in three hours.  It is 
expected to be in heavy demand among  
the 12,000 pharmaceutical, biotech and 
academic laboratories around the world 
where protein research is conducted. 

WVU’s healthcare enterprises are also  
tied to its research work.  Over the course  
of the next three years, WVU Hospitals 
and University Health Associates will 
install a $70 million health information 
system.  The main object of the investment is 

UK researchers and the Kentucky Tobacco 
Research & Development Center located  
at UK are leaders in plant-made 
pharmaceuticals (focusing on PMP 
regulation), plant-based natural products 
and plant production systems. 

In the medical field, UK is taking on 
Kentucky’s biggest health problems: 
cancer and heart disease. The Markey 
Cancer Center is a leader in cancer research, 
with projects under way to create a lung 
cancer vaccine, find cancer-killing genes, 
repair cancer-caused spinal cord injury, 
and target hard-to-treat thyroid cancer. 
The Gill Heart Institute, the focal point 
for patient care, research, education and 
prevention, has four specialty programs, 
including management programs for 
atherosclerosis, heart failure and lipids, 
and the Cardiovascular Women’s Health 
Clinic. And the Center for the 
Advancement of Women’s Health 
includes a new statewide health registry 
that will aid research on diseases and 
conditions that affect Kentucky women.

UK has a strong research focus in 
neurodegenerative diseases such as 
Parkinson’s and Alzheimer’s, as well as 
spinal cord injury and head trauma. UK is 
also home to a Morris K. Udall Parkinson’s 
Research Center, one of only 11 such 
centers in the United States funded by  
the NIH. The Sanders-Brown Center on 
Aging is one of the original 10 Alzheimer’s 
research centers in the nation. 

Biomedical research is advanced through 
interdisciplinary collaboration at UK that 
brings together scientists from Medicine, 
Engineering, Dentistry, Pharmacy, Arts & 
Sciences, Health Sciences, Nursing, Public 
Health, and others to develop and apply 
biomedical technologies. The Center for 
Oral Health Research in the College of 
Dentistry collaborates with 10 other UK 
colleges on research related to infection/
immunity and chronic diseases, health 
services research, orofacial pain, and 
craniofacial bone biology. 

The UK College of Pharmacy, year after 
year, is ranked among the top 10 in the 
nation. Researchers work in the areas of 
pharmaceutics & drug delivery, drug 
discovery, medicinal chemistry, natural 
product chemistry, pharmacokinetics & 
pharmacodynamics, drug metabolism, 
pharmacology, molecular biology, 
transporters, cell biology, pharmaco-
genomics and analytical chemistry.  
Ongoing projects include treatments  
for nicotine addiction, neuropharmacology 
and toxicology, discovery of new anti-tumor 
agents, nanoengineering of drug delivery 
systems for vaccines and cancer diagnostics / 
therapeutics, and the evaluation of drugs  
for transdermal therapy. Many of UK’s 
pharmaceutical scientists are involved  
in commercialization and startups.

Researchers in UK’s College of Engineering 
take on different challenges, focusing on 
fundamental research and translational 
research in the areas of biomaterials, 
computational fluid dynamics, the 
environment, energy, transportation and 
mining. Research-for-development teams 
include centers for aluminum technology, 
nanoscale engineering, micro-magnetic and 
electronic devices, manufacturing, fossil fuel 
science and vibro-acoustics. The Center  
for Visualization & Virtual Environments 
develops computer-generated immersive 
environments for a variety of applications. 
The Painting Technology Consortium,  
a leader in coating and surface technology, 
includes partners such as Toyota and 
Honda.

For more on UK’s research enterprise, 
including information on all UK research 
centers & institutes, sponsored projects 
database, core facilities and Odyssey 
Magazine, see www.research.uky.edu.

For more information on the Office of 
Commercialization & Economic 
Development, see www.research.uky.edu/ed, 
or contact EconDev@uky.edu.  

Daniel Flynn, Ph.D., deputy director of the Mary Babb 

Randolph Cancer Center at WVU, injects cells into  

a mass spectrometer at the cancer center as part  

of a research study. 

to improve the care of patients by making all 
information and medical records available 
to caregivers wherever and whenever a 
patient is treated.  

A side benefit will be the development  
of a massive health database, where 
medical information (stripped of patient 
identification) can be analyzed to detect 
health trends; study the effects of drugs, 
surgery, preventive treatments and other 
interventions; and analyze the factors that 
affect healthcare costs.  The development 
of the integrated health database has the 
potential to put WVU in the forefront  
of several areas of population-based  
health research. 

The Morgantown area is an ideal location 
for an expanding research enterprise – it 
has a strong existing network of research 
resources, both within the University and 
at the Federal research labs on campus and 
nearby; a community that values and 
supports research; and the support of the 
business community, the state government 
and our representatives in Washington.  
We expect the health research component 
of the local economy to continue to thrive.  

technical tools to create long-term 
economic value from post-mine lands.

The Center will be co-managed by 
MATRIC, West Virginia Land and 
Mineral Owners Council and West 
Virginia State University, and will include 
partnerships with West Virginia University, 

How MATRIC is Kickstarting 
the Region's Research & 
Development Activities   
( continued from p. 31 )

Health Research at  
WVU Expanding Rapidly   
( continued from p. 23 )

dcox
Rectangle



54 Spring 2007 55Spring 2007

Marshall University and other entities 
across the state.  Open scientific-oriented 
access to the resources of the Appalachian 
Land Restoration Center will be 
guaranteed to all non-profit and university 
partners committed to advancing the 
technical mission of the Center.

Software Assurance

MATRIC has teamed with the L-3/Titan 
Corporation to support NASA in the 
analysis of software for the New Horizons 
Pluto-Kuiper Belt Mission, a mission 
designed to explore the mysterious worlds 
at the edge of our solar system.

The New Horizons spacecraft has been 
outfitted with a complete suite of 
instruments to perform scientific 
measurements of Pluto and its moon, 
Charon.  As part of an extended mission, 
New Horizons will continue its journey 
into the Kuiper Belt region of our solar 
system in hopes of encountering trans- 
Neptunian objects, or minor planets.

MATRIC has provided software 
assurance for the fault protection 
autonomy system onboard the spacecraft.  
The autonomy system is responsible for 
detecting and correcting any problems 
with the spacecraft and its subsystems that 
could jeopardize the mission.

The New Horizons spacecraft was 
launched from Cape Canaveral, Florida in 
January 2006, and will take advantage of 
planetary positioning by using Jupiter to 
“slingshot” it towards Pluto.  New Horizons 
will reach Jupiter approximately 13 months 
after launch, and will fly three to four times 
closer to the gas giant than the Cassini 
spacecraft.  

During the brief encounter with Jupiter, 
New Horizons’ arsenal of scientific 
instruments will be exercised and tested, 
obtaining extraordinary scientific data on 
the biggest planet in our solar system.  
After the Jupiter fly-by, New Horizons will 
enter “hibernation” mode and prepare 

itself for the long journey to Pluto.  It is 
scheduled to make its first contact with 
Pluto in the year 2015.

MATRIC is part of the team led by  
Titan Corporation to perform as much as 
$200 million in research services over five 
years across every mission within NASA, 
including the International Space Station, 
Space Shuttle and interplanetary spacecraft.

Coal Mine Safety

MATRIC is investigating a new technology 
concept for providing breathable air to 
miners who may be trapped for extended 
periods after a mine accident.

In emergency situations resulting from fire 
within a mine, oxygen in the air is consumed 
to feed the fire.  In some cases, the oxygen 
remaining in the air drops to levels too low 
to sustain life.  In addition, toxic carbon 
monoxide may be generated by the fire.

Currently, in these situations, miners rely  
on a closed breathing system that generates 
a one-hour supply of oxygen.  Since it may 
take many hours for a successful rescue 
attempt, it is necessary to store a considerable 
number of these devices at locations in the 
mine to ensure a continuing supply of 
breathable air.

The concept being investigated by 
MATRIC follows a different approach  
that does not rely on consumable oxygen 
supplies.  Instead, this technology uses the 
low levels of oxygen remaining in the 
depleted air and selectively enriches the 
oxygen until it reaches a breathable 
concentration.  

At the same time, undesirable gases such as 
carbon monoxide would be separated or 
destroyed.  New catalytic systems for CO 
destruction are the focus of a separate 
investigation, and they could be incorporated 
into the device.

MATRIC’s approach to oxygen enrichment 
uses novel separation techniques that have 

been demonstrated in home use applications 
for medical patients with lung disorders.  
The low power requirements could be 
supplied by batteries or by a mechanical 
source.

“The goal of this work is to develop a user-
friendly and economical solution,” says Dr. 
George Keller, who is leading this effort.   
“It is clear that this technology can produce 
breathable air and could save lives when 
other supplies would have been exhausted.”

Doing It Right

MATRIC is just as committed to doing 
research and development in the right way 
as we are to developing the right science and 
technology.  The MATRIC values are the 
articulation of our approach.

We cherish fast-paced market-oriented 
innovation.

We are the best-in-class innovators 
because we value intense customer focus.

People are our most treasured asset.

We conduct all our business with the 
highest standards of ethics.

We value diversity of thought, 
experiences, disciplines, and cultures.

MATRIC is a fun and exciting place 	
to work.

MATRIC is committed to our dual 
mission, which focuses both on the financial 
performance of the corporation as well as 
the social concerns of West Virginia and the 
United States.  As we continue to grow, we 
will be even more effective in meeting these 
important obligations to the next generation 
of citizens.  

What is a Cardinal Company?   
( continued from p. 41 )

At the Roundtable itself, Senator 
Rockefeller said, “We must lay out the 
welcome mat to attract new ventures from 
entrepreneurs, whether they’re in the state 
or not.  If a smart entrepreneur in Oregon 
has a good idea, why shouldn’t he or she 
consider bringing it to West Virginia?  We 
have to create the conditions where we 
can identify and attract those businesses.”  
He commended the West Virginia 
Venture Connection, chaired by 
entrepreneur and West Virginia native 
Eric Lewis, for playing a key role in 
bringing more risk capital to bear in our 
state.  

Can we be hopeful for a “West Virginia 
Miracle” in business development and 
economic growth?  Battelle Memorial 
Institute will soon issue a report 
reminding that our state has energy and 
chemical resources critical to our nation’s 
future.  This spring the West Virginia 
Venture Connection will host its next 
Roundtable to introduce venture capital 
investors to the energy, chemical and 
other sector leaders in our state.  
Meanwhile, innovators like Grethe 
Lindemann of The Hopewell Fund in 
Wheeling are creating new funding 
options for smaller entrepreneurs across 
our state.  Innovation incubators are 
gathering new momentum at West 
Virginia University and Marshall 
University.   The final test, however,   
will not be in process, but in profits.

There are hopeful signs for West Virginia.  
At one end of our state, a company is 
developing alternative-energy technologies 
for homeland security.  In central West 
Virginia, a company is developing 
Internet technology for NASA to manage 
the Space Station and to empower 
companies who want to outsource not 
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