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“The CoEE Program represents
an extraordinary and enlightened
| approach to economic development
i+ | by our state leaders. Not only is it
~| || attracting national attention through
| investments in talent and infra-
structure at USC, but it also is
strengthening academic reputations
_ and producing research that leads to
| | higher-paying, knowledge-based jobs
and, ultimately, a better standard of

living for our citizens.”

Harris Pastides
USC President
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/ University of South Carolina Future Fuels™ Initiative
Usc supports six Not to diminish American car drivers’ pain at the pump, but the extravagant price we pay these
mm_._m_d.‘-..m_m»ma CoEEs as part days for a gallon of gasoline is only one of many woes besetting the global energy market.
of its Future Fuels™ |nitiative:
LahulUce iative Blame the unbending laws of supply and demand if you like—and it's true that the large

HYDROGEN & FUEL CELL ECONOMY populations of India, China, and other nations are joining the already ravenous U.S. thirst for

NUCLEAR SCIENCE AND ENERGY gasoline and other forms of energy. But even if energy supplies were unlimited, the conjoined

NUCLEAR SCIENCE STRATEGIES threats of greenhouse gas emissions and global warming would force us to consider alternative

‘ energy sources.
RENEWABLE FUEL CELLS

- e . . 3 . v
SOLID OXIDE FUEL CELLS Canwe :.m<m our energy cake and use it, too, without ?::mq. deteriorating the m:<_3.=3m_”=. Mot
C c to the point, what can energy research do to decrease American dependence on foreign oil, make
/ LEAN COAL electricity without making more greenhouse gas, and find
viable ways to tap into renewable energy sources?

Our provost, Michael Amiridis, puts it succinctly: “The energy problems we face are complex, and the
solutions are going to be equally complex—there won’t be one magic bullet.”

That's why we're focusing on several areas: hydrogen, PEM, and solid-oxide fuel cells, next-generation
battery development, nuclear energy, photovoltaic cells, sustainable carbon usage, biomass, and energy
conservation and efficiency. All of these are interconnected and could be part of the solution.

USC has solid credentials in energy research and is committed to becoming even stronger. South
Carolina is home of the nation'’s only industry/university cooperative fuel cell research center, sponsored
by the National Science Foundation and industry partners, and the Strategic Hydrogen Alliance will hold
its national conference here in 2009. The University also has one of the world’s top photonics research
labs, whose research has yielded important applications in energy-efficient lighting.

In addition, the University has received a multi-million dollar research award to study clean coal

technologies and will have recruited nearly a dozen new energy scientists by year's end. ‘ % *.
— Ol
Innovative energy research is crucial not only to America’s sustainable economic development and well :
' . s Lo L Harris Pastides, USC President
being but also to the ecological future of the planet. Scientists at the University of South Carolina aim to
'




Nuclear Science and Energy
Award Date: 2008 Award Amount: $3 million
Chair: USCis recruiting the COEE CHAIR IN NUCLEAR POWER & ADVANCED MATERIALS.

The Nuclear Science and Energy CoEE will focus on the design, development and
analysis of advanced materials required to extend the life of existing nuclear power
reactors and to develop a new generation of more efficient reactors. As the first
order for new nuclear reactors in the U.S. in nearly three decades has recently been
initiated, USC is poised to be a major academic leader in the field—especially as
most nuclear engineering academic programs throughout the country have been
terminated. South Carolina is already a national leader in nuclear power,
generating 569 of its electricity via nuclear reactors.

In conjunction with the USC Nuclear Engineering program, this CoEE will have
access to industrial partners including Duke Energy, Progress Energy, SCANA,
Westinghouse, and the URS Nuclear Center. As proposed, the CoEE has three
initial projects: (a) Coupled Design Codes and Thermal Hydraulic Test Data; (b)
Advanced Materials and Processes for Study, Fabrication and Joining of Materials;
and (c) Power Plant Maintenance and Monitoring. Research around these projects
has the potential not only for aiding the nuclear energy industry but also for
impacting the aircraft, gas turbine, coal and natural gas power plant industries.

Nuclear Science Strategies
Award Date: 2009 Award Amount: $3 million
Chair: USCis recruiting a COEE CHAIR IN ENERGY & NUCLEAR SECURITY.

This CoEE aids and supports the thriving nuclear energy industry in South Carolina,
Specifically, this CoEE will focus on project management and risk assessment in the
planning, construction and operation of new nuclear power plants in the state.

The CoEE will work with the nuclear industry and the Savannah River National
-aboratory to create new engineering and technological innovations and methods
>f project management to reduce the cost of new plant construction, enhance the
iecurity of nuclear power generation, and address related social and policy issues.
-OEE researchers will partner with other higher education institutions including
south Carolina State University and Clemson University to educate the next
Jeneration of nuclear engineers and technicians.

__._
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Dr. Travis Knight, co-principal investigator of both USC
Nuclear CoEEs, works on 3 fluidized bed chemical vapor
deposition coater to produce coated particle fuels for
high temperature gas—cooled reactor applications.
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Potential USC CoEE Nuclear Partners
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Strategic Environmental Approaches to Electricity Production from Coal
Award Date: 2007 Award Amount: s5 million
Chair: USC has announced the August 2010 appointment of Dr. Jochen Lauterbach of the University of Delaware
as the COEE ENDOWED CHAIR OF STRATEGIC ENVIRONMENTAL APPROACHES TO ELECTRICITY PRODUCTION FROM COAL.

Coal is the cheapest and most widely available energy source and will be used for at least another two to three decades by energy providers.
However, the environmental impact of coal buming is substantial. The long-term research objective of the CoEE is to improve the environmental
control technologies for coal power plants, including the design of improved environmental control systems for mercury and acid gas emission
control and the development of new materials and processes for carbon sequestration and storage/ utilization.

Santee Cooper and the Electric Cooperatives of South Carolina are providing the non-state matching funds for this CoEE. Two research projects
for this CoEE have been initiated: one on the refining of crushed coal by particle size, and the second on pressure swing adsorption cycles for CO2
capture from coal-fired power plants. In FY 2009, this CoEE submitted grant proposals for over $1.9 million with the U.S. Department of Energy.

E W 1 £

Or. Michael Amiridis, USC Provost and Principal Investigator of USC’s Clean Coal CoEE proposal,
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Renewable Fuel Cells for the Fuel Cell Economy
Award Date: 2005 Award Amount: $3 million
Chair: USCis actively recruiting the COEE CHAIR IN RENEWABLE FUEL CELLS.

The mission of this CoEE is to coordinate state and local research projects to attract capital investment in South Carolina for the fuel cell economy.
The CoEE is developing new catalysts that allow alternative fuels to be produced from renewable sources. These new catalysts are the “next
wellhead” as the transportation sector moves to less dependence on imported oil and on carbon fuel. To date, the CoEE has received over s1.5
million in research funding. Work associated with this CoEE has led to the creation of a start-up company, Paimetto Fuel Cell Technologies.

Hydrogen Fuel Cells
Award Date: 2004 Award Amount: $5 million
Chairs: USC is actively recruiting the COEE CHAIR IN SENSORS
and the COEE CHAIR IN HYDROGEN STORAGE MATERIALS.

This CoEE conducts research to develop hydrogen storage materials and sensors for
fuel cells. Fuel cells produce electricity from hydrogen and hydrogen-rich carbon
fuels without thermal combustion and are more efficient for power generation than
coal and natural gas technology. One start-up company has been created through
associated work of the CoEE: Hydrogen Hybrid Mobility. To date, this CoEE has
received over $4.5 million in private and federal research funding.

This CoEE, along with the Renewable Fuels CoEE, participated in the April 2009
National Hydrogen Association Conference and Hydrogen Expo, held in Columbia.
The conference bolstered South Carolina’s position in the hydrogen industry.

Along with other components of the Future Fuels™ Initiative, both the Renewable
Fuel Cells CoEE and the Hydrogen Fuel Cells CoEE will be housed in the Horizon
Center, a $55 million public-private facility at USC innovista. The chairs for these
CoEEs will work with public and private sector alliances such as the S.C. Hydrogen
and Fuel Cell Alliance and the Greater Columbia Fuel Cell Collaborative. uUscC
presently has the nation’s only NSF Industry/University Cooperative Research Center
(IWUCRC) for Fuel Cells, which was renewed in FY 2009 for five years. As a part of this
renewal, the I/lUCRC has become a multi-universityendeavor with the addition of
the University of Connecticut and five member companies: I1BM, Fuel Cell Energy,
Northeast Utilities Foundation, Siemens and D-Star Engineering. These CoEEs have
international collaborations with the Korea Institute of Energy Research and the
Fraunhofer Institute for Solar Energy in Germany.

| \4
Dr. John Weidner, Associate Chair of Chemlcal
Engineering at USC and Hydrogen Fuel Cells CoEE
faculty member, tests a fuel cell.
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Solid Oxide Fuel Cells

Award Date: 2006 Award Amount: $3 million
CoEE Chair in Solid Oxide Fuel Cell Research: Dr. Kenneth Reifsnider

Solid oxide fuel cells (SOFC) are one of two leading fuel cell types which are expected to find commercialized application in large, high-power
systems such as full-scale industrial and large-scale electricity-generating stations Solid oxide fuel cells convert chemical energy directly into
electrical energy. Applications for these fuel cells include large-scale power distribution for municipalities, rural areas and industries, as well as
energy for homes. They could also provide mobile power for computers, cell phones and other electronics. Solid oxide fuel cells are highly
efficient; operate with a number of fuels, including renewable fuels; and produce very low amounts of greenhouse gasses and pollution.

a SOUTH CAROLINA
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Solid Oxide Fuel Cells CoEE Chair Dr. Reifsnider (bottom center) pictured with wife, his USC research team,
and their families. Dr. Reifsnider is the only member of the National Academy of Engineering in South Carolina.
The red scooter in the photo has been converted to run on hydrogen via solar paneling and electrolysis.
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SOLID OXIDE FUEL CELL COEE [cONT'D]

This CoEE’s goal is to remove barriers for the use of solid oxide fuel cells in society. A key element in this CoEE's success is its foundation in
mechanical engineering, which is rare in SOFC research groups across the nation. CoEE Chair Dr. Kenneth Reifsnider’s research focuses on the
way materials “behave”—their durability, damage tolerance, performance over time. Dr. Reifsnider has co-founded a company called NextGenEn,
Inc., which expects to market its first products by the end of 2009. Another company, NanoDynamics, is considering locating a manufacturing
plant in South Carolina, in part because of the work of this CoEE.

Currently, this CoEE has funding totaling more than $ 4.2 million from NASA, the U.S. Department of Energy (DOE) and the Savannah River
National Laboratory. In FY 2009, faculty associated with this CoEE generated over $24 million in proposed research funding. This CoEE also has
developed a collaboration with the Savannah River National Laboratory, the NASA Glenn Research Center and ENrG, Inc., to create a high
temperature electrolysis system with NASA-inventeéd fuel cell technology. The DOE Office of Basic Energy Sciences promised future funding if a
working prototype system could be demonstrated in one year's time. SCRA granted $400,000 for the creation of the prototype system, which is
currently being constructed.

_ CoEE MILESTONE: In May 2009, this CoEE was awarded a $12.5 million
DOE Energy Frontiers Research Center (EFRC) grant. This CoEE will
partner with four national laboratories and eight universities. This is

the first time a research project of this size and scope has been led by
USC, and it is also the largest single competitive award in USC history.
The research will center on science-based nanostructure design and
fabrication of materials used in engineering devices such as fuel cells,
electrolyzers, electrodes, photovottaics, combustion devices, fuel-
processing devices, and functional membranes and coatings.

In his announcement of the EFRC grant, USC President Pastides stated:
“This award solidifies the university’s position as a leader in alternative-
uel research. Moreover, it will advance the body of scientific knowledge
related to alternative fuels and contribute to economic development in
the Midlands and the Palmetto State.” Dr. Reifsnider added: “It's a dream
that | have had for more than 20 years. These are the things that | some-

times would wake up in the night and think about. We are leading a major . :
mmo_lﬁ at :Wﬁ.onm_ W_JQ _nﬂmsmﬂmoam— —m<m_m.n Solid Oxide Fuel Cells CoEE Chair Dr. Kenneth x%*ﬂﬂ...
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low temperature dilution refrigerator capable of
cooling samples to 0.003 Kelvin (-459° F). A wide
variety of ultra-low noise magnetic and electrical
transport measurements on nanostructures have been
made In this equipment the last two decades.

Nanostructures
Award Date: 2003 Award Amount: $4 million
CoEE Chair in Nanoelectronics: Dr. Richard Webb

The Nanostructures CoEE concentrates on research in experimental nanoscale physics
and is positioning the state to compete in the global future electronics market. The
program has five focus areas: (a) synthesis/characterization of nanowires in metals and
semiconductors for novel magnetism in electronic circuits; (b) development of high
power LEDs, transistors, and optoelectric properties of materials; (c) development of
nanomagnetics, high frequency switching, and spintronics; (d) development of novel
superconducting states/materials; and (e) discovery of novel concepts for nanoscale
sensors for magnetic and structural properties. This CoEE is developing better and
cheaper hydrogen gas sensors and multidimensional detection and analysis systems.

CoEE Chair Dr. Richard Webb's scientific accomplishments include fabricating some of
the world’s smallest electronic circuits, which could pioneer the development of smaller,
higher-performing electronic devices. Products based on Webb's discoveries include
sensors which diagnose heart problems and monitor internal faults in metal structures.
Previously, Webb managed the quantum electronics program at IBM’s T.J. Watson
Laboratory. He is one of only two USC researchers who are members of the National
Academy of Sciences and is a fellow of the American Academy of Arts and Sciences.

This CoEE's research achievements include progress in understanding the “coherence in
magnetic nanostructures” and the importance of “biological systems in potential
electronic applications.” To date, the CoEE has received over $3.7 million in federal and
private research funding. In 2008, the U.S. Army Research Office renewed its funding
for the CoEE's sensors program. CoEE faculty, along with 16 national and international
scientists, are forming an international materials institute with a concentration in
Nanomechanics in Novel Materials. The institute has garnered a number of industrial
partners, including a new industrial partnership with IBM T.J. Watson Research Center
regarding magnetic tunnel junctions used for information storage. 1BM supplies the
devices while researchers conduct measurements.
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Polymer Nanocomposites
Award Date: 2004 Award Amount: $3.5 million
CoEE Chair in Materials Science and Engineering: Dr. Brian Benicewicz

The South Carolina plastics industry accounts for nearly 5% of the Gross State Product of goods and services. As the plastics industry experiences
commoditization of its basic materials (plastic polymers), this CoEE hopes to have a major impact on the state’s manufacturing economy. This
CoEE also is developing a research consortium to study the uses of nanomaterials to improve the performance of polyester polymers.

The CoEE is one of few national academic groups which has a complete system for making PET nanocomposites by in situ polymerization. The
U.S. Air Force Research Laboratory has awarded research funding to the CoEE to construct and evaluate polymer nanocomposite structures for
application in high energy storage devices. The CoEE anticipates further partnerships with several South Carolina capacitor companies, including
KEMET and AVX. From 2007-2010, the CoEE will receive $600,000 in research funding from NSF for a Partnership for Innovation project; partner
companies in this project include Michelin, MeadWestvaco and PBI Performance Products. BASF has granted research funding to this CoEE to
develop the next generation of high temperature fuel cell membranes. To date, the CoEE has received over $1.6 million in research funding.

CoEE Chair Dr. Brian Benicewicz's work in high-temperature fuel cell membranes has resulted in a research contract with BASF which has
developed fuel-cell units being used in European homes and portable power devices. In his work with polymer nanocomposites, he has designed

new materials for electronics, optical, and other industrial applications.

“AN EXTRAORDINARY FIT”
What exactly are polymer nanocomposites? Polymers are compounds
consisting of large molecules arranged in a chain of repeating mole-
cular units. Among the maay kinds of polymers, familiar examples
include rubber (a natural polymer) and plastic (a synthetic polymer).
Polymer composites are polymers that have been reinforced, giving
them added strength.
But when it comes to the term polymer nanocomposites, no one
would be faulted for wondering what effect incredibly small nano-
particles could possibly have on large molecules. In fact, their effect
ts nothing short of amazing.
"At the nano scale,” Benicewicz says, “the surface area of a particle
Is so great compared to its volume that it starts to affect the prop-
erties of the entire composite. So it's almost realizing a dream: | can
put a small amount of ‘fairy dust’ into a polymer and get a whole set
of new properties.”

CoEE Chair Dr. Brian Benicewicz (r) of the Polymer Nanocomposites CoEE
[excerpt from Breakthrough printed with permission from USC) reviews laboratory research with USC Ph.D. student Jessica Frankel.
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Nanoenvironmental Research & Risk Assessment
Award Date: 2008 Award Amount: s3 million
Chair: USC is recruiting the COEE ENDOWED CHAIR
FOR Z>ZOmz<=~OZZmz._.>_. RESEARCH AND Risk ASSESSMENT.

The Nanoenvironmental Research and Risk Assessment CoEE will focus on
the scientific, technological, healith, economic, legal and societal effects of
nanotechnology on the environment. Since nanomaterials are small enough
to cross cell membranes, they are potentially toxic to living organisms,
including humans. A growing demand exists for environmental health
services in nanotechnology manufacturing and product assessment. Risk
assessment tools are necessary to assure that socioeconomic benefits of
nanotechnology are delivered without unacceptable risks of harmful effects
on living systems and the environment.

In order to help meet this growing demand, the CoEE will build on USC's
strong existing program of research in nanoscience, which includes the
extensive facilities of the USC NanoCenter, the recently established W.M.
Keck Open Laboratory for Bionanoparticle Technology Discovery and

Development, and many partnerships with federal agencies and laboratories.

The initial area of research for this CoEE will be the nanoparticle
environmental impact on estuarine sediments and organisms. The U.S.
Environmental Protection Agency has awarded the CoEE research funding
totaling over $375,000 to study the effect of single-walled carbon nanotubes
on estuarine sediments and organisms. The work of this CoEE hasledtoa
collaborative scientific publication entitled “Transfer of Gold Nanoparticles
from the Water Column to the Estuarine Food Web.”

ecial

Materials structured at the nano scale can behave in a
radically different manner compared to ordinary materials
because nanomaterials have extraordinarily high surface-to-
volume ratios—over 80% of the atoms are located at the
surface of 1-2nm particles. This results in much higher
chemical reactivities. Furthermore, nanostructured
materials exhibit different physical and chemical properties
which represent unique and exciting value propositions for
Industrial applications and new products.

Some of these properties allow nanomaterials to be
absorbed by plants, cross cell membranes and/or the blood-
brain boundary opening up the possibility that these
materials can be potentially toxic to living organisms
including humans. U.S. annual federal nanotechnology
expenditures in 2007 will exceed $1 billion.

oSl RO -
gmugo.iumamsniaz.-mn’.oﬁ_mmi.ﬂgoﬂ_ag
scopy images of a copepod with multiple ingested single wall
carbon nanotube aggregates traveling through its gut.
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Tourism & Economic Development
Award Date: 2005 Award Amount: $2 million Collaborating Institution: Coastal Carolina University
Chair: USC has announced the January 2010 appointment of Dr. Simon Hudson of the University of Calgary
as the COEE ENDOWED CHAIR OF HOTEL, RESTAURANT AND TOURISM MANAGEMENT.

The purpose of the Tourism & Economic Development CoEE is to provide innovation to the tourism industry through the creation of new
technological standards that will allow hotels, airlines, rental car companies, restaurants and destination marketers to operate more efficiently.

At present, technological applications such as software providers and web-based electronic commerce in the travel and tourism industry are
severely outdated. As this COEE makes new travel and tourism technology discoveries, it hopes to secure contracts with major corporations and
tourism ministries as well as impact the South Carolina tourism industry. The CoEE’s three primary goals include: (a) assisting technology
developers and travel and tourism businesses to establish and adopt technological standards in hardware, software and web-based applications;
(b) discovering and testing new technological applications based on new industry standards; and (c) evaluating the effects of new technology on
organizational structures with the goal of increasing the efficiency of corporate management. This CoEE currently is developing international
collaborations with universities and Ministers of Tourism in several countries, including China, Uruguay, Guatemala and Brazil.

This CoEE, its CoEE Chair and related faculty will forge collaborative partnerships with faculty in the USC College of Engineering and Computing.
Other collaborative partnerships will be cultivated with Coastal Carolina University, Grand Strand tourism-related businesses, Clemson University,
the Urban Land Institute, the South Carolina Department of Commerce and the South Carolina Economic Developers Association.

The Tourism & Economic Development CoEE focuses on tourism as an economic engine which attracts
/ tech-savvy workers and entrepreneurs whom sociologist Richard Florida terms the “Creative Class.” k
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Brain Imaging
Award Date: 2003 Award Amount: $5 million
Collaborating Institution: Medical University of South Carolina
CoEE Chair in Brain Imaging: Dr. Paul Simon Morgan (MUSC)

USC Chair: USCis in final negotiations for the COEE CHAIR IN COGNITIVE NEUROIMAGING.
MUSC Chair: MUSC is recruiting a second COEE CHAIR IN BRAIN IMAGING.

This collaborative CoEE is creating a world-class brain imaging center and is likely to spawn
start-up companies in the areas of deception detection (lie detection) and minimally
invasive brain stimulation technologies. Federal and private research funding to date is in
excess of $7 million, and the CoEE has been selected to submit a proposal as the dedicated
neuroimaging core for a $60 million U.S. Department of Defense Congressionally Directed
Medical Research Program PTSD/TBI clinical consortium.

Two recently acquired MRI systems, a Siemens Trio MRI system and a Bruker 7-Tesla,
attract important companies such as Glaxo-Smith Kline, Jazz Pharmaceuticals and
BioValve, which use the systems to speed drug discovery and development in mood
stabilizers, anticonvulsants and cognitive enhancers. The CoEE-launched facility, McCaus-
land Imaging Center, located at Palmetto Richland Hospital, includes dedicated research
space and scanner time, allowing scientists to conduct research with neurologically healthy
individuals as well as clinical populations. In 2005, the CoEE launched the Center for Animal
Imaging which provides translational research in substance abuse and epilepsy therapy. In_|
2008, MUSC also opened the Center for Advanced Imaging Research.

A CoEE partnership has been formed with Ladson-based Force Protection Industries (FPI).
A leading manufacturer of tanks and armored vehicles, FPI will utilize CoEE research in the
prevention of traumatic brain injury due to combat explosions. Tests have begun on
“phantom” heads. Initially after the phantom heads are impacted by explosions, there
appears to be little change in appearance. However, after further examination, the “brain”
material shows an inability to transfer liquid, which parallels a human brain‘s ability to
transfer information from one area to another. FPI will use this research to develop better
explosive-resistant military vehicles, while the CoEE will use the findings to better detect
and treat traumatic brain injury.

“The expansion of world-class MR! facilities at
MUSC and throughout South Carolina for clinical
and neurosciences research, combined with the
statewide frameworks allowing genuine collab-
oration, provides a unique opportunity to build a
critical mass of researchers. Working together
with other researchers in the state, we can focus
on successful and high-impact translational
research using advanced MRI techniques.”

CoEE Chair Dr. Paul Simon Morgan




Health Care Quality
Award Date: 2007 Award Amount: s5 million
Collaborating Institutions: MUSC, Clemson
CoEE Chair in Medical Bioinformatics: Dr. lain Sanderson (MUSCQ)
CoEE Chair in Translational Clinical Research: Dr. Jay Moskowitz (USC)
MUSC Chair: MUSC is actively recruiting a second COEE CHAIR IN BRAIN IMAGING.

This CoEE conducts innovative research on the state’s major health problems, with
the goal of improving the health of South Carolinians and the state’s economy.

The CoEE has partnered with the S.C. Hospital Association for multiple benefits,
including supporting statewide initiatives and translating new products and processes
to hospitals. In February 2009, the S.C. Healthcare Quality Trust was launched as a
partnership between this CoEE, Health Sciences South Carolina, the S.C. Hospital
Association, and Premier, Inc. The goal of this partnership is to reduce healthcare-
associated infections. According to data provided by Premier, Inc., a reduction of
infections could save state hospitals up to $40 million a year and reduce patient stays
by up to 24,000 days. As causes are determined and preventative measures tested,
results will be shared with all 65 acute-care hospitals in South Carolina.

This CoEE is creating an electronic health portal and a clinical research organization,
and has a partnership agreement with IBM and Siemens to assist with the formation
of a statewide information technology infrastructure which will include a clinical data
warehouse and clinical trials management systems. The CoEE has partnered with
Collexis Holdings to form a database of biomedical research, the first such in the U.S.
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CoEE Chair Dr. Jthad Obeid (/) of the Clinical Effectiveness
& Patient Safety CoEE collaborating with Health Care
Quality CoEE Chair Dr. lain Sanderson (r). Dr. Sanderson
has received $2.8 million from the FCC to enhance rural
healthcare through telecommunications and IT.

Childhood Neurotherapeutics
Award Date: 2006 Award Amount: $5 million Collaborating Institution: Medical University of South Carolina
USC Chairs: USCis recruiting the COEE CHAIR IN.CHILD & ADOLESCENT NEUROCHEMISTRY and the COEE CHAIR IN TRANSLATIONAL THERAPEUTICS.
MUSC Chair: MUSC is actively recruiting the COEE CHAIR IN NEURODEVELOPMENTAL DYSFUNCTION IMAGING.

This CoEE uses recent advances in pharmacogenetics, metabolic disorders, and nevroinflammatory diseases to study neurological disorders in
thildren. Research at this CoEE focuses on the prevention of brain damage in premature infants and curing infant brain diseases through cellular
angineering. In collaboration with the Greenville Hospital System, this CoEE operates a statewide team that is developing neural stem cell
‘herapeutic approaches to neurological disorders in children. This Important discovery will allow the CoEE to impact the treatment of these
lisorders and transfer research knowledge directly to patient application. This CoEE shares a FDA grant with the Philadelphia Children’s Hospital
o evaluate the efficacy of atorvastatin for Type | diabetes patients. These studies have resulted in a start-up company, ImmunoMod, which
levelops drugs for treatment of diabetes. To date, faculty associated with this CoEE have generated over $3.3 million in research funding.
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SeniorSMART™ Center
Award Date: 2007 Award Amount: $5 million Collaborating Institution: Clemson
USC Chairs: USC was awarded a COEE CHAIR FOR COMMUNITY AND SOCIAL SUPPORT and a COEE CHAIR FOR MEMORY AND BRAIN FUNCTION.
Clemson Chair: Clemson was awarded a COEE CHAIR FOR SENIOR DRIVING, MOBILITY, AND PHYSICAL FUNCTIONING.

This CoEE focuses on research to foster independence for seniors via three components: SMARTBrain™ (maintaining intellectual activit
SMARTWheels™ (promoting independent mobility outside the home); and SMARTHome™ (maintaining independent mobility inside the home

Collaborations for SMARTHome™ technology have begun with Lutheran Homes of 5.C., Still Hopes Episcopal Retirement Community, and t
Fraunhofer Institutes (Germany). One project involves a survey to determine seniors’ acceptance of home technology and monitoring. Tht
levels of test homes are being created for SMARTHome™ research; Lutheran Homes of S.C. has donated two homes for laboratory settings, wh
Still Hopes is partnering with USC to create research laboratories at an Innovista facility. Several projects are being conducted for t
SMARTBrain™ component on novel rehabilitative techniques for chronic stroke. One such project involves using video gaming systems to he
seniors restore post-stroke movement and balance. The CoEE also has forged a SMARTWheels™ collaboration with CU-ICAR.

Another focus of this CoEE involves the detection and prevention of home falls by seniors:-[See profile on opposite page.]

Rehabilitation and Reconstruction Sciences
Award Date: 2007 Award Amount: $5 million
Chair: USC will recruit a COEE CHAIR IN RECONSTRUCTIVE METHODOLOGIES AND MATERIALS.

The CoEE in Rehabilitation and Reconstruction Sciences is focused on medical and public health needs in the area of orthopedic disorders,

exercise and sports-related injury prevention, treatment and rehabilitation. Collaboration among the four intellectual cores, Cellular Engineerin
Rehabilitation and Performance Sciences; Epidemiology and Clinical Translation; and Education, help translate basic science to bedside care. Tl
CoEE investigates the biologics of tissue-engineered materials and implantable devices to find solutions to a variety of musculoskeletal maladie:

Partners of this CoEE include Smith & Nephew, which in FY 2009 announced a $5 million non-state match for this Center. [See interview with
Smith & Nephew executive Ken Reali on page 11.] Because of its partnership with this CoEE, Smith & Nephew has created a fifth unit of its
company, the Biologics & Spine Division, which develops cutting-edge orthopedic therapies and technologies. Steadman Hawkins Clinic of the
Carolinas and the Orthopaedic Research Foundation of the Carolinas serve as the clinical and educational practice partners for this COEE. This
CoEE will eventually create a clinical translational database to track the success of differing treatments, surgical outcomes and rehabilitation.
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SeniorSMART™ CoEE Keeps Seniors Balanced and Independent

According to the Census Bureau, South Carolina's senior population is projected to grow by 133% by
2030. This increase has the potential to stress the state's healthcare and senior care infrastructure and
raise the burden on taxpayers. To address this issue, the SeniorSMART™ CoEE focuses on multi-
disciplinary research to develop products and programs that preserve older adult well-being and
independence with the goal of allowing them to delay or avoid the need to enter a nursing home.

The Center focuses on areas relevant to the aging mind and body, such as ways to maintain a healthy
brain, improve physical mobility and driving ability, and retrofit homes to suit older adult needs.

Unintentional falls are an especially common threat to seniors. According to the Centers for Disease
Control, every 35 minutes someone in the U.S. over the age of 65 dies as a result of injuries from a fall.

- __ The SeniorSMART™ Center is currently working on several programs and products designed to

_Tﬁj prevent many of the falls that can result in injury and detect falls immediately after they occur. The

h SC seniors Helen Coplan (t) nmsﬁ.mw is m._uw <<o_‘x,=.o on programs s}-n:. include a cm_mznw class that m&jmmmom F__._,.mx. aswellasa
and Bernie & Josie Shankman (b) mobility clinic that will incorporate a fall/risk assessment with therapy and interventions to keep older

benefit tremendously from adults (and anyone with balance, gait or mobility issues) physically functioning and mobile.

SeniorSMART™ CoEE programs. According to SeniorSMART™ Assistant Director Dr. Deb E. Krotish, once the first mobility clinic is fully
developed, it could be used across South Carolina and sold to other clinics across the country. The
Center is also developing fall sensors that could be used in homes or hospitals. Krotish notes that the
sensors will soon undergo field testing in order to become a marketable product.

The Center's fall-prevention programs are already making a positive difference in the lives of South
Carolina seniors. For instance, go-year-old Helen Coplan of Columbia says the SeniorSMART™ pro-
gram has improved her balance and given her confidence to keep doing the activities she enjoys, such
as yoga and Tai Chi. The classes have also lessened her fear of falling. The program has “helped me
realize what | need to do to lead a healthy lifestyle,” says Coplan, who lives on her own and still drives.

Josie Shankman, 76, and her husband Bernie, 86, who live in Cayce, started the SeniorSMART™
balance program in January. “This program has helped both of us,” says Josie. “It has affected
everything from the way we walk to the way we take care of ourselves.” Bernie says the program has
1 SOUTH CAROLINA helped him get around better in the dark and feel more confident in his day-to-day activities.

o Through the help of the SeniorSMART™ Center, the Shankmans are more aware
of the steps they should take to remain independent as long as possible.

e e




COEE CHAIR PROFILES:

SOUTH CAROLINA'S RESEARCH STARS

Dr. Marc Chimowitz, COUNT-
ESS ALICIA PAOLOZZI ENDOWED
CHAIR IN TRANSLATIONAL
NEUROLOGY in the Stroke
CoEE. Chimowitz's research
focus is neurodegeneration
and treatments to prevent
stroke caused by the narrow-
ing of brain arteries. Chim-
owitz is leading a $25 million
NIH-funded clinical trial on
stroke prevention, one of the
largest grants in SC history.
At more than 5o U.S. sites,
Chimowitz’s team is exam-
ining the value of stents to
prevent strokes in patients
whose brain arteries have
hardened and narrowed.

Dr. Robert Adams, COEE
CHAIR IN STROKE in the Stroke
CoEE. Dr. Adams’ research is
in clinical neurology, with a
focus on preventing strokes
and developing novel ways to
deliver stroke care. He has
established the REACH Net-
work program, which con-
nects neuroscience
specialists with partner sites
via the Intemet to provide
around-the-clock stroke care.
Adams helped develop the
company REACH Call, Inc.
REACH Call provides system
equipment, software and
decision support for urgent
specialist consultations via

PEDICAL UNIVERMF . : o »
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Dr. Gary Aston-Jones, WILLIAM H. MURRAY COEE
ENDOWED CHAIR IN NEUROPATHOLOGY in the
Neuroscience CoEE. Aston-Jones’ research focus is
motivation and cognitive processes, with particular
emphasis on patient focus (the ability to concen-
trate and disengage on tasks) in certain mental
disorders. In FY2009, Aston-Jones presented at six
conferences, including the International Sym-
posium on Drug Addiction Mechanisms and Thera-
peutic Approaches and the American College

=]

~ | Dr. Brian Benicewicz, COEE CHAIR IN MATERIALS
| SCIENCE AND ENGINEERING in the Polymer Nano-
| composites CoEE. Benicewicz's research is in the
| areas of high-temperature fuel cell membranes,
| polymer synthesis, conducting polymers, and
| liquid crystalline polymers and thermosets. His
work in high-temperature fuel cell membranes
has resulted in a research contract with BASF.
Benicewicz has also designed materials for elec-

MY DICAL UNIVEAME

tronics, optical, and other industrial applications. £ SOUTI € ARG 1A of Neuropsychopharmacology.




Dr. Todd H. Hubing, MICHELIN COEE ENDOWED CHAIR IN VEHICLE
ELECTRONIC SYSTEMS INTEGRATION in the Electronic Systems
Integration CoEE. Hubing's research focus is the electronic
automotive systems industry, with particular emphasis on systems
compatibility. His research has applications for the development of
a more practical electric-powered car. In 2009, he authored six
academic publications and made seven presentations, including to
the IEEE Intemational Symposium on Electromagnetic
Compatibility and the 20th International Zurich Symposium on
Electromagnetic Compatibility. In 2009, Hubing was also named

a Fellow of the Applied Computational Electromagnetics Society.

.
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Dr. John Lemasters, COEE ENDOWED CHAIR IN ADVANCED TECH-
NOLOGIES in the Cancer Drug Discovery CoEE. Lemastersis a
pioneer of techniques that allow scientists to see inside cells during
reoxygenation, which occurs following a heart attack or stroke. He
specializes in microscopy that allows doctors to view slices of a
single cell. His work helps researchers understand the mechanisms
by which the liver is injured through chronic alcohol use and how
donated organs are damaged while being held for transplant
surgery. Lemasters holds five patents.

Dr. Martin Morad, COEE BLUECROSS BLUESHIELD OF SOUTH CAROLINA
FOUNDATION ENDOWED CHAIR IN CARDIOVASCULAR HEALTH in the
Regenerative Medicine CoEE. Morad is an internationally recognized
scientist in the field of cardiac electrophysiology and calcium
signaling. Morad seeks to discover what causes calcium signaling
mechanisms in the cardiac muscle to stop working properly, which
can result in congestive heart failure. Understanding this process
could lead to new therapeutic approaches for congestive heart failure
and other conditions. His work could lead to the world'’s first tissue-
derived human heart pacemaker, which has great commercial
viability as a replacement for current pacemaker technology made
from artificial materials. S

Dr. Thomas Kurfess, BMW COEE ENDOWED CHAIR
IN AUTOMOTIVE MANUFACTURING in the Automotive
Manufacturing CoEE. Kurfess’ research focuses
on precision systems, controls, automation, and
robotics. In addition to automotive research, as
director of the Carroll A. Campbell Jr. Graduate
Engineering Center, he is preparing the next
generation of engineers to work in the complex
global automotive industry. In 2009, he received
the honor of being elected as a Fellow of the
American Association for Advancement of
Science. In 2009, Kurfess delivered 30-plus
presentations to corporations and civic groups,
authored seven academic publications and
presented at six industry conferences, including
serving as keynote speaker at the Manufacturing
Engineering Society International Conference.




The CoEE Chairs are elite researchers bringing groundbreaking work to South Carolina
thanks to the unified commitment to research and innovation by state government, industry and academia.
Through the work of the CoEE Chairs, South Carolinians can look forward to a bright economic future.

Dr. Paul Simon Morgan, COEE CHAIR IN BRAIN IMAGING in the
Brain Imaging CoEE. Morgan is an established innovator in the
applications of Magnetic Resonance Imaging (MRI), especially
related to the quantification of microscopic diffusion of water in
tissues as a sensitive measure of subtle brain damage. He leads a
team of scientists dedicated to translational medical research—
applying advanced MRI techniques to better understand the
development of neurological diseases and the effect of new
treatments. Areas of focus include neurodegenerative diseases
such as Alzheimer's disease and Parkinson’s disease, with a
particular interest in measures of patients with psychological
problems, multiple sclerosis, and traumatic brain injury.

TRANSLATIONAL CLINICAL RESEARCH in
the Healthcare Quality CoEE.
Moskowitz works to bring together
healthcare systems, providers, and
researchers to enhance patient care
through clinical trials and inter-
change of electronic patient records.
Through this interchange, first
responders and medical teams will
have instant access to an individual's
medical history, which could raise
care levels as well as the efficiency
and profitability of healthcare pro-
viders. Moskowtiz also serves as
President & CEO of Health Sciences
South Carolina. He is recognized as
a leader in biomedical research and
research policy administration with
more than 35 years of experience in
federal government, academic
medicine, and research.

S AUTH CAROIING

Dr. Jihad S. Obeid, COEE ENDOWED
CHAIR IN BIOMEDICAL INFORMATICS in
the Clinical Effectiveness and Patient
Safety CoEE. Obeid is an expert in
research databases and web-based
clinical research systems, and is
known nationally for developing
innovative software to manage
complex datasets in clinical settings.
He works with information tech-
nology professionals throughout S.C.
to develop software and infra-
structure that help researchers share
data and collaborate across hospitals
and universities. By making clinical
trial information easier to collect and
analyze, medical informatics sys-
tems enable researchers to conduct
rigorous studies and compare the
effectiveness of different treatments
for a given disease.
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Dr. John Schaefer, Lewis BLACKMAN COEE
Dr. Kenneth Reifsnider, COEE CHAIR IN SOLID ENDOWED CHAIR FOR PATIENT SIMULATION AND
P i ) OXIDE FUEL CELL RESEARCH in the Solid Oxide gaf & At GoR Im>_,.,=. mn_manM —

Fuel Cells CoEE. Reifsnider’s research is in the CAROLINA in the Clinical mmmnﬁ_,\_m:mmm m_:a

el 4 field of mechanical engineering, with a focus AL mmg _nomm. mn:mmmm.q Sworking to
on the way materials "behave"—their ’ reduce patient injury during airway manage-
durability, damage tolerance, and performance m ment procedures using mannequin-based
over time. His particular interest is in fuel cell m« L simlators. c._.zmm.m uz”"_._&cqmm SHoUS that'a
science and engineering. In 2008, Reifsnider & 'MUSQ R e Cuie I Erecelving
was named director of the USC Future Fuels (v it} treatments such as anesthesia, CPR, or

emergency medical attention. Priorto
accepting his CoEE Chair position, Schaefer
founded the Peter M. Winter Institute of
Simulation, Education, and Research at the
University of Pittsburgh Medical Center, one
of the world's leading patient simulation
facilities.

Center. He previously served as director of the
Connecticut Global Fuel Cell Center and as a
Chair of Engineering Science and Mechanics at
Virginia Tech. In FY 2009, Reifsnider was
named to the Air Force Science Advisory Board
by the White House. He is the only USC
researcher who is a member of the National
Academy of Engineering.

Dr. lain Sanderson, COEE CHAIR IN MEDICAL BIOINFORMATICS in the
Healthcare Quality CoEE. Sanderson leads initiatives in medical
informatics across the state’s four largest healthcare delivery systems
and three research universities. The goal of his work is improving
healthcare quality in South Carolina by creating secure databases for
medical records that make it easier for healthcare systems to share
vital information that is relevant for clinical trials and research. These
improvements raise the level of care as well as the efficiency and
profitability of the state’s healthcare providers and could also help
attract companies within the informatics field to the state.
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VINCAL ORI AT

o SR CABTMEN S

Dr. Charles Smith, CHARLES AND CAROL
COOPER COEE ENDOWED CHAIR IN PHARMACY in
the Cancer Drug Discovery CoEE. Smith’s
research mission is to design drugs that fight
cancer by unlocking molecular mechanisms
important for tumor growth. This work could
enable the development of drugs to fight a
variety of inflammatory diseases, including
arthritis, Crohn’s Disease and diabetic retino-
pathy. Smith holds nine patents. He has held
faculty positions at Duke, Penn State and the
Fox Chase Cancer Center (PA).

Dr. Richard Swaja, COEE CHAIR IN REGENERATIVE
MEDICINE in the Regenerative Medicine CoEE.
Swaja's research focus is regenerative medicine—,
the application of tissue engineering principles

to restore the structure and function of damaged
tissues and organs. Swaja is also director of the
S.C. Bioengineering Alliance and is working to
improve the state’s bioengineering capabilities by]
developing a statewide research and education
Program to increase technology transfer between
research institutions and S.C. companies.

Dr. Rita Snyder, COEE CHAIR IN
CLINICAL EFFECTIVENESS & PATIENT
SAFETY in the Clinical Effectiveness
and Patient Safety CoEE. Snyder’s
work emphasizes the use of health
information technology to improve
healthcare quality and safety. Her
focus is on the integration and use of
health information technology in
SC's statewide network of medical
simulation centers, which involve
computerized mannequins that
realistically simulate dozens of
human functions. The Centers’ goal
is to provide a low-risk, high-quality
educational environment for future
clinicians to learn complex, high-risk
healthcare procedures. Snyder’s
research addresses the impact of
health information technology on
clinical decision-making in a sim-
ulated environment, and the impact
of simulation learning on patient care
and healthcare setting outcomes.

Dr. Kenneth Tew, JOHN C. WEST CHAIR IN CANCER RESEARCH in the Translational
reputation as a cancer drug discovery researcher and developer. His early rese
hormone refractory prostate cancer. Tew’s research has also proved instrume
drugs, one for ovarian and lung cancer, and another that serves as a modifier of bo
presently conducting research on how cancer cells develop resistance to different drugs. Disc
links between cancer and Alzheimer’s. in 2008, Dr
Science. He also Currently serves as President of the Association of Medical School Pharmac

Tew was elected a Fellow with the Americ

Cancer Therapeutics CoEE. Tew has an international
arch was pivotal in the design of treatment for

n the late-stage clinical testing of two promising
ne marrow-mediated immune function. Tew is

ology Chairs.
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Dr. Melanie B. Thomas, GRACE E. DEWOLFF ENDOWED CHAIR IN
MEDICAL ONCOLOGY in the Gastrointestinal Cancer Diagnostics CoEE.
Thomas is a leading expert on gastrointestinal (Gl) cancers, which
include those of the stomach, liver, pancreas, colon, and elsewhere in
the Gl tract. Her research includes searching for new targets (proteins
that play a role in the disease process and are the intended sites of
drug activity) for GI cancer treatment and identifying new ways to
screen for Gl cancer. At MUSC, Thomas will develop a clinical trials
program for liver cancer and will work with others to develop a robust
research portfolio and clinical trials in other Gi cancers. She is the
principal investigator for 17 national and international clinical trials.

Dr. Paul Venhovens, BMW COEE ENDOWED CHAIR IN AUTOMOTIVE
SYSTEMS INTEGRATION in the Automotive Systems Integration CoEE.
Venhovens is a leader in the field of automotive systems integration;
he brings both academic and industry perspectives to his role at CU-
ICAR. Venhovens' research focuses on the testing of vehicle systems

Dr. Richard Webb, COEE CHAIRIN and their components to ensure efficient and safe operation. His
NANOELECTRONICS in the Nanostructures CoEE. research addresses the increasingly complex needs of the worldwide
Webb is researching quantum devices for use automotive industry, as a growing number of sophisticated electronic
in computer electronics and information and mechanical systems must be smoothly integrated to create the
technology. His scientific accomplishments cars of today and tomorrow. Venhovens came to the university from
include fabricating some of the world's BMW's Research and Development headquarters in Munich, Germany.

smallest electronic circuits, which could
pioneer the development of smaller, higher-
performing electronic devices. Current

Dr. John Ziegert, TIMKEN COEE ENDOWED CHAIR IN AUTOMOTIVE

products based on Webb’s discoveries include DESIGN AND DEVELOPMENT in the Automotive Design and Deveiop-
sensors which diagnose heart problems and ment CoEE. Ziegert's research is focused on designing automotive
monitor internal faults in metal structures. He instruments and machines used in high-precision measurement

is a member of the National Academy of —+ and manufacturing. At CU-ICAR, Ziegert and his team are
Sciences (one of only two USC researchers to developing friction management and power transmission solutions
hold that distinction) and is a fellow of the that show promise for improving the manufacturing processes for a
American Academy of Arts and Sciences. variety of industry sectors. He serves as president of Tetra

Precision Inc., a Florida-based metrology company. He has been
named to the College of Fellows of Society of Manufacturing
Engineers.
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COEE PROGRAM CONTACT INFORMATION

For additional program information, contact S.C. Commission on Higher Education staff:

Dr. Gail Morrison Mr. Arik Bjorn

Deputy Director & Division Director Program Manager

Academic Affairs and Licensing Academic Affairs & Licensing

803.737.0056 803.737.2293
morrison@che.sc.qov abjorn@che.sc.gov

Dr. Argentini Anderson Ms. Laura Belcher

Program Manager Program Coordinator

Academic Affairs and Licensing Academic Affairs and Licensing

803.737.2276 803.737.4854

aanderson@che. elcher@che.sc.qov

Official CoEE Program Website: CoEE Review Board Meeting Materials available at:
WWW.SCCOEE.ORG WWW.ENDOWEDCHAIRS.ORG

South Carolina Centers of Economic Excellence
¢/o S.C. Commission on Higher Education
1333 Main Street Suite 200 Columbia, SC 29201

For university-specific inquiries, contact:

CLEMSON UNIVERSITY MEDICAL UNIVERSITY OF SOUTH CAROLINA UNIVERSITY OF SOUTH CAROLINA
Ms. Sandy Woodward Ms. Sarah King Ms. Margaret Lamb

Public Affairs Officer Director, Office of Public Relations Director, Media Relations
864.656.1220 843.792.3621 803.777.5400

sandra@clemson.edu kingsara@musc.edu margareti@gwm.sc.edu
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TOMORROW'S ENGINEER TODAY

CU-ICAR’S EXCEPTIONAL LABORATORY AND TESTING FACILITIES IN THE CARROLL A. CAMPBELL, JR. GRADUATE ENGINEERING CENTER
INCLUDE THE RENK CHASSIS DYNAMOMETER/FAIST HEMI-ANECHOIC CHAMBER. FROM THE CONTROL ROOM, RESEARCH ASSOCIATE FRANK WEBB MONITORS
VEHICLE/CHAMBER PARAMETERS SUCH AS WHEEL SPEED, HORSEPOWER, TORQUE, ROLLING RESISTANCE, CHAMBER TEMPERATURE AND OTHER VARIABLES.
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