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Technician Carolyn
Johnson of the
Agricultural Research -
Service uses monoclonal *
antibodies to confirm E.
coli O157:H7 presence

in cattle fecal samples. :




elcome to the exciting world of federal

technology transfer. Every day, hundreds of

federally funded laboratories apply their re-
search and development expertise for the advancement
of science.

More than 700 laboratories and research centers—rep-
resenting almost all federal departments and agen-
cies— conduct more than $100 billion in research and
development annually and employ more than 100,000
scientists and engineers. Their science has the capacity to
enrich our lives by making them safer, more convenient,
and more fulfilling. From medicine to transportation to
communications, these research facilities investigate ev-
erything that is known and extract knowledge from the
previously unknown. The effort, desire, and creativity of
these scientists are unparalleled.

But all of this work is for nothing if the “genius” is not let
out of the bottle. It is essential that the fantastic develop-
ments happening behind laboratory doors be transferred
from the theoretical to the practical. To capitalize on the
nation’s investment in federal research, the expertise and
technology must be brought to the marketplace. This
commercialization enhances not only the nation’s socio-
economic well-being in the global marketplace, but also
ensures its security and prominence. This transfer is ac-
complished through the outstanding work of scientists,
agency representatives, and technology transfer profes-
sionals.

This achievement requires a vision, a plan, and a meth-
odology. It is with great honor that the members of the
Federal Laboratory Consortium for Technology Transfer
(FLC) assist with generating this vision, plan, and meth-
odology. Since its organization in 1974 and its formal
charter through the Federal Technology Transfer Act of
1986, the FLC has developed tools and services to ensure
that the efforts of federal engineers and scientists are not
left on a shelf. The publication you are about to read is
only a small representation of how cutting-edge federal
laboratory expertise becomes prevalent in our everyday
lives through the execution of technology transfer.

£ ,{M‘u%

Ed Linsenmeyer

FLC Chair




: Venu Varma of QOak Ridge National
. Laboratory is shown with a micro-robot,
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. a battery-powered sensor that can travel

 under doors and detect chemical and
2 biological agents.



at is it were getting for our investment in

federal R&D? How do we measure the wis-

dom of investing resources into hope? At a

time when America is transforming itself for the new

century in order to lead, or sometimes just to keep up,

how can we see into our children’s future to know that

the seeds we're sowing will sustain them in the decades

ahead? Well, we can look at the realities springing to

life around us. These aren’t dreams or wishful promises

— these are results. Bold commitments, hard work, per-

sistence, and ingenuity are paying off for America right

now, and much of it is happening across the country in
America’s federal laboratories.

For a window into this emerging harvest, you can look
into the Federal Laboratory Consortium for Technology
Transfer’s Federal Technology Transfer 2005, a compila-
tion of promising technology developments springing
out of America’s federal labs this year. For each one that’s
listed here, there are many others that will change the
way Americans live. We will enjoy better medicine, be
more creative, travel and work more safely, protect our-
selves better from threats, and deliver a better future to
our children, and it will be because of the hard work
and brilliance of the people working on the projects il-
lustrated in these pages. To them, we owe our deep-
est gratitude and our commitment to continue making
their inventions part of the new American future.

We've asked representatives from the laboratories and
agencies to share some of their most promising projects.
As you read through these, remember the humble ori-
gins of the early Internet, CAT scan, and GPS technolo-
gies, each of which now touches practically everyone.
In the same way, each of these new technologies already
has a myriad of potential uses and will probably be em-
bedded in scores of applications over the next few years.
When you see them in use, years from now, we hope
you'll remember where they came from, and the men
and women who made them happen.

As you look through this booklet, remember that each of
these wonderful inventions has come from an American
researcher’s commitment to a brighter future for all of
us. And because these are coming from our federal labo-
ratories, each is the direct result of our people’s commit-
ment to send those researchers into that next frontier, to
blaze that trail for the rest of us.

A #\
Al Jordan

Chair, Communications Committee
Federal Laboratory Consortium for Technology Transfer




ccording to the National

Heart, Lung and Blood In-

stitute, more than a million
people in the U.S. suffer a heart at-
tack each year. About half of these
heart attack victims die, many with-
in 1 hour of the start of symptoms.

Confirming that the incident was
indeed a cardiac arrest goes a long
way toward preventing the attack
from being fatal. Thanks to clini-
cal measurement standards recently
issued by the National Institute of
Standards and Technology (NIST),
such a diagnosis has become a more
precise science.

This new Standard Reference
Material for human cardiac tropo-
nin complex (SRM 2921) is help-
ing manufacturers to improve as-
says that measure concentrations of
the important indicator protein in
blood samples of suspected heart at-
tack victims.

Troponin I is released from dying
heart muscle cells deprived of blood
flow during a heart attack. Previ-
ously, however, results of clinical
tests to determine troponin I levels
varied by as much as fifty-fold. This
variability led to considerable uncer-
tainty, complicating diagnoses.

SRM 2921 is expected to help re-
duce variations in clinical test results
to just twofold. “It’s a big first step
toward getting the system under
control,” says Michael Welch, leader
of the NIST development team.

Industry adoption of SRM 2921
has been quick. Within months
of its release, Abbott Laboratories
launched a new diagnostic assay re-
ported to improve troponin detec-

tion and speed results.

NIST STANDARD IMPROVES
HEART ATTACK ASSAYS

NISTs new SRM 2921 helps physicians interpret results across

medical institutions using different test methods.

rom automated teller machines and atomic clocks to mammograms and semiconductors,

innumerable products and services rely in some way on technology, measurement, and

standards provided by the National Institute of Standards and Technology (NIST).
Founded in 1901, NIST is a nonregulatory federal agency within the Department of Commerces
Technology Administration whose mission is to develop and promote measurement, standards,
and technology to enhance productivity, facilitate trade, and improve the quality of life. NIST
has an operating budget of about $771 million and operates in Gaithersburg, Md., and Boulder,
Colo. The agency employs approximately 3,000 scientists, engineers, technicians, and support
and administrative personnel. Abour 1,800 guest researchers complement the staff. In addition,
NIST partners with 2,000 manufacturing specialists and staff at affiliated centers around the

country.

Cosomay

FLC



[LANDs GrReeN DEsTINY AND MPIBLAST MAKE
SUPERCOMPUTING SUPER FEASIBLE

MPIBLAST wiLL
ENABLE OUR SENIOR
SCIENTISTS TO GET
ROBUST RESULTS IN
A FRACTION OF THE
TIME IT TOOK IN THE
PAST.”

Inventor Dr. Wu-chun Feng stands beside the Green Destiny
www.lanl.gov
supercomputer. Among supercomputers, the 240-processor Green
Destiny cluster uses the least amount of energy per hour and can
run without downtime in a hot, dusty warehouse with no cooling,

humidification control, or air filtration.

os Alamos National Laboratory (LANL) is the largest institution in northern New

Mexico, with more than 8,300 University of California employees, plus approximarely

3,000 contractor personnel. From its origins as a secret Manhattan Project laboratory,
LANL has attracted world-class scientists and applied their energy and creativity to solving
the nation’s most challenging problems. That tradition remains today. As one of the U.S.
Department of Energy’s multi-program, multidisciplinary research laboratories, LANL thrives
on having the best people doing the best science to solve problems of global importance. As its logo
declares, LANL is “The World's Greatest Science Protecting America.” LANL five priorities are
safety, security and compliance; the national security mission; outstanding science in support of

its mission; business operations and management practices; and community partnerships.

Foneua, Lusowsrony Consormus

For TecioLogy Transre

n innovation of compu-

tational scientist Dr. Wu-

hun Feng of Los Alamos
National Laboratory, “Green Des-
tiny” is the world’s most eflicient
supercomputer. In its first year of
operation, Green Destiny ran with-
out any downtime in a dusty, 85-de-
gree warechouse with no facilities for
cooling, humidification control or
air filtration while drawing, at most,
5.2 kilowatts of power.

Because many institutions lack
funds to invest in or sustain the
total cost of ownership of conven-
tional supercomputers, the super-
computing capacity and efficiency
provided by Green Destiny is rec-
ognized worldwide as an affordable
and environmentally sustainable al-
ternative.

Commenting on Green Destiny,
Carl Sundberg, Chief Operations
and Technology Officer for Citifi-
nancial Japan, noted: “Japan is space
and power constrained. Dr. Feng’s
innovations will allow supercom-
puting to enter smaller enterprises
that otherwise could not afford tra-
ditional architectures and their re-
quired cooling infrastructures.”

Feng also developed BLAST, an
open-source software package that
has become the commonly used ge-
nomic-sequencing tool.

With mpiBLAST, Feng’s paral-
lelization of BLAST, LANL has
dramatically enhanced BLAST’s
throughput and minimized its re-
sponse time. A search of a 300-kilo-
byte query that took 1,346 minutes
(22.4 hours) using BLAST takes
only a few minutes with mpiBLAST

running on Green Destiny.



ano-generation solar cells in-

vented at Lawrence Berkeley

National Laboratory (LBNL)
combine the best properties of inorgan-
ic and organic materials to lower the
production costs of photovoltaics while
offering high efficencies and more cre-
ative applications.

Products based on the hybrid inor-
ganic nanocrystal/organic polymer solar
cells are being developed by Nanosys, an
LBNL-MIT startup company that has
garnered an investment of $850,000
from the National Science Foundation
and significant venture capital backing
because of the technology’s promise.

Within the next few years, Nanosys
solar cells are expected to attain a con-
version efficiency of 15% and to pro-
duce electricity at less than $1 per watt

— a cost that is competitive with con-

BERKELEY LAB, NANASYS DEVELOP
FrexiBLE HYBRID SorLAR CELLS

“WITHIN THE
NEXT FEW YEARS,
INANOSYS SOLAR CELLS
ARE EXPECTED TO
ATTAIN A CONVERSION
EFFICIENCY OF 15%
AND TO PRODUCE
B/ CCTRICITY AT LESS
THAN $1 PER WATT.”

ventional power generation. Presently,  Chemist Paul Alivisatos, director of LBNL's Molecular Foundry,
photovoltaic energy costs between $5 7 his laboratory, where he and his team developed a hybrid

and $30 per watt. semiconductor and plastic solar cell.

The LBNL hybrid solar cell technol-
ogy offers the excellent, well established
electronic properties of inorganic semi-
conducting materials with the less ex-
pensive production costs and the flex-
ibility of conducting plastics, which can
be fashioned into virtually any size or
shape on virtually any material, includ-
ing glass, plastic, and clothing,.

Paul Alivisatos, Wendy Huynh, and
Janke Dittmer of LBNL used inorganic
nanorods and conducting polymers to
make the solar cells using low-cost pro-
cessing techniques.

The solar cells do not require a clean
room, a vacuum chamber, or high tem-
peratures for fabrication, and the elec-
trode and nanorod/polymer layers of
the solar cell can be applied in separate

coats for ease of production.

www.lbl.gov
&

awrence Berkeley National Laboratory has been a leader in science and engineering
Lrexmrcb for more than 70 years. Located on a 200 acre-site in the hills above the

University of Californias Berkeley campus, adjacent to San Francisco Bay, LBNL
holds the distinction of being the oldest of the U.S. Department of Energys national
laboratories. Managed by the University of California, the lab operates with an annual
budger of more than $500 million (FY04) and a staff of abour 3,800 employees, including
more than 500 students. LBNL conducts unclassified research across a wide range of scientific
disciplines with key efforts in fundamental studies of the universe; quantitative biology;
nanoscience; new energy systems and environmental solutions; and the use of integrated

computing as a tool for discovery.

For TeciNoLoGy TRANSFER



Y-12’s SECURITY SOFTWARE
A1ps EMERGENCY RESPONDERS

RAMSAFE, developed from technology based on research conducted at the Y-12 National Security
Complex, will aid emergency response professionals when reacting to natural disasters, homeland
security threats, and accidents.

“AccorDpING TO ONE MEDICAL
DisasTeEr CONFERENCE REPORT,
RAMSAFE couLb REDUCE
HUMAN AND ECONOMIC LOSS
BY AS MUCH AS 50% IN A

»
www.yl2.doe.gov BIOHAZARD EVENT.

he Y-12 National Security Complex is a premier manufacturing facility dedicated to

making America and the world a safer place. Operated by BWXT Y-12 for the National

Nuclear Security Administration, Y-12 plays a vital role in the Department of Energys
Nuclear Weapons Complex. Y-12 helps ensure a safe and reliable U.S. nuclear weapons deterrent,
retrieves and stores nuclear materials, fuels the nation’s naval reactors, performs complementary
work for other government and private-sector entities, works to reduce global dangers from
weapons of mass destruction, and supports U.S. leadership in science and technology. While
drawing on more than 60 years of manufacturing excellence, Y-12 is continually expanding its
capabilities and preparing for the future.

mergency response person-
nel confronting homeland
security challenges, natu-

ral disasters, accidents, and other
calamities are finding a reliable
ally in RAMSAFE software from
RAMSAFE Technologies in Oak
Ridge, Tenn.

From the aftermath of the 2004
Florida hurricanes to the Utah Win-
ter Olympics to the Atlanta Millen-
nium Super Bowl, the software has
provided crucial logistical assistance
to emergency preparedness decision
makers in readily understandable vi-
sual formats.

RAMSAFE, a technology de-
veloped by researchers at the U.S.
Department of Energy’s Y-12 Na-
tional Security Complex, stores and
organizes massive amounts of criti-
cal data about a location or special
event before an incident happens.
During crises, RAMSAFE users are
armed with total on-scene situation-
al awareness.

The software provides detailed
forecasts of casualties, necessary
command-level responses, specific
time-phased resource requirements,
and online access to personnel and
resource shortfall information.

RAMSAFE’s predictive models
also change as a situation unfolds.
According to one Medical Disas-
ter Conference report, RAMSAFE
could reduce human and economic
loss by as much as 50% in a biohaz-
ard event.

Satellite photos, blueprints, maps,
geographic information systems,
real-time video, security checklists,

and evacuation routes are among

RAMSAFE’s many features.



t. Paul, Minnesotas Cortec

Corporation has licensed a

corrosion inhibiting technol-
ogy developed by researchers from
NASA Kennedy Space Center.

The Galvanic Liquid Applied
Coating System is an inorganic ma-
terial that slows or stops corrosion
of reinforcing steel members inside
concrete structures.

In addition, the coating contains
moisture-attracting compounds that
facilitate the protection process.
After the coating is applied to the
outer surface of reinforced concrete,
an electrical current is established
between the metallic particles and
the surfaces of the embedded steel
rebar.

This electrical (ionic) current pro-
vides the necessary cathodic protec-
tion for the embedded rebar sur-
faces.

The technology was originally
developed to combat the corrosive
environment of the Kennedy Space
Center.

The Center’s location near the
Atlantic Ocean in Florida is one of
the most corrosive prone areas in
the world, and the technology was
needed to protect the launch sup-
port structures, highway bridges and
buildings located at Kennedy Space
Center.

This breakthrough technology has
great commercial value for the trans-
portation, marine, civil engineering,
electrical, and construction indus-
tries.

Without this technology, embed-
ded steel structures will continue to

corrode, costing companies billions

of dollars.

NASA KeENNEDY'S GALVANIC COATING
KEEPS CONCRETE AS STRONG AS STEEL

A technology developed by NASAs Louis MacDowell and ASRC Aerospace’s Joe Curran

inhibits corrosion of reinforced steel within concrete structures.

“WITHOUT THIS TECHNOLOGY,
EMBEDDED STEEL STRUCTURES WILL

www.ksc.nasa.gov

CONTINUE TO CORRODE, COSTING
COMPANIES BILLIONS OF DOLLARS.”

ASA’ John E Kennedy Space Center is America’s premier gateway to the universe. As
the worlds only launch site for the Space Shuttle, Kennedy prepares the vehicles for
each mission, operates each countdown, and manages end-of-mission landing recov-
ery activities. Every day across Kennedy Space Center, dedicated teams of scientists work to take
scientific and technological research to new heights. From weather to wildlife, materials to life
sciences, knowledge gained through this research enables KSC not only to improve life on Earth,

but also to expand our presence in space.

For TeciNoLoGy TRANSIER



SavanNAaH RivER NATIONAL LABORATORY'S
FINGERPRINT DETECTION LIGHTENS LoAaD FOR CSIs

“INVESTIGATORS
WERE SEEKING
A NEW,
LIGHTWEIGHT,
SELF-POWERED,
AND EASILY
PORTABLE LIGHT
SOURCE FOR THE
DETECTION OF
FINGERPRINTS
THAT WOULDN'T
BREAK THE BANK.”

SRNLS BritePrint™ was the solution to the need for a lightweight, self-
powered, portable, and affordable light source.

www.srs.gov

he Savannah River National Laboratory (SRNL) is recognized as a world-class center

of excellence for the development and application of unique and innovative science and

technology solutions. SRNL provides technical support and innovation in the areas
of waste treatment technology, environmental technology, national security, nuclear materials
management, and hydrogen technology.

Feneua, Lusowsrony Consormus

For TecioLogy Transre

en the Georgia Bu-

reau of Investigation

(GBI) first contacted

Savannah River National Laborato-

ry (SRNL) for help solving its prob-

lem, it quickly became obvious that

a similar problem faced most small

law enforcement agencies across

America. Investigators were seeking

a new, lightweight, self-powered,

and easily portable light source for

the detection of fingerprints that
wouldn’t break the bank.

Existing high intensity light sourc-
es are cumbersome, require electrical
power, and at $10,000 to $15,000
are much too expensive for any but
the largest investigative departments
to afford. With development fund-
ing from GBI, Dr. Eliel Villa-Ale-
man of SRNL began his quest to
develop a high intensity light source
that would meet or surpass all the
attributes of the existing technology,
but at a fraction of the cost.

The result was the lightweight and
inexpensive BritePrint™ Fingerprint
Detection Device, which enables
immediate detection and analysis of
fingerprints, footprints, and other
latent markings.

The BritePrint™ device is a small,
battery-powered light source com-
prised of an array of wavelength-spe-
cific light emitting diodes (LEDs).
The array of LEDs provides suffi-
cient blue light intensity to compete
with the more cumbersome and ex-
pensive light sources on the market.

BritePrint™ has been exclusively
licensed to Fingerprint Detection
Technologies, Inc. for manufacture
and commercialization for the law

enforcement community.
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hanks to a bit of luck, tim-

ing and serendipity, 2nd Lt.

T.J. Turner of the Air Force
Research Laboratory has used a new
material to make advanced, light-
weight body armor for Department
of Defense warfighters.

Teaming with a local industrial
partner, Excera Materials Group of
Columbus, Ohio, Lieutenant Turner
took only 18 months and $110,000
in laboratory funding to move from
a research and development project
to an actual Small Arms Protective
Insert (SAPI) that can save lives.

“In May 2003, Dr. Charles
Browning, our director, challenged
our unit’s company-grade officers to
come up with workable 6.2 (basic
and applied research and develop-
ment) projects he would fund with
directorate monies,” Lieutenant
Turner said. “He wanted us to look
at rapid-response kinds of things,
especially with regard to current,
real-world threats.

“We wanted to focus on body
armor first because it’s a worst-case
scenario — not only because you have
to stop the bullet, you also have to
stop the pressure wave it generates
enough (so as) not to kill the per-
son,” Lieutenant Turner said.

His group’s work, coupled with
development work by Excera—
which included extensive ballistics
tests at H.P. White Army Proving
Ground in Maryland — has resulted
in an Army contract to build an ini-
tial, low-rate number of plates for
the next three to four months.

Other applications for the new
material might include engines,

flight controls, and sensors.

E AIR FORCE RESEARCHER DEVELOPS
Lire-SavinGg Bopy ARMOR

Senior Airman David Jensen (left) and Airman Ist Class Brian Corso, both of the 386th
Expeditionary Security Forces Squadron Viper Flight, observe the surrounding area for threats to
aircraft landing and taking off- The low-cost, higher-performance, and lighter ceramic Small Arms
Protective Inserts developed by AFRL will fit into personal flak vests, like those worn by the soldiers
pictured, to protect them from assault and other weapons fire.

“WE WANTED TO FOCUS ON BODY ARMOR FIRST BECAUSE ITS A

WORST-CASE SCENARIO — NOT ONLY BECAUSE YOU HAVE TO STOP

THE BULLET, YOU ALSO HAVE TO STOP THE PRESSURE WAVE IT
GENERATES ENOUGH (SO AS) NOT TO KILL THE PERSON.”

www.afrl.af.mil

he Air Force Research Laboratory, with headquarters at Wright-Patterson Air Force

Base, Ohio, was created in October 1997. AFRL}s mission is to lead the discovery,

development, and integration of affordable warfighting technologies for our air and
space forces. AFRL accomplishes this through nine technology directorates located throughout the
U.S., the Air Force Office of Scientific Research, and a central staff: Employing more than 9,500
people, AFRL is a full-spectrum laboratory responsible for planning and executing the Air Forces
entire science and technology budget of nearly $1.7 billion in basic research, applied research,
and advanced technology development.

For TecioLoGy TRANSHER



ARS INsecT RESEARCH BATTLES AGAINST
Parasitic Ticks AND LYME DISEASE

“THE coST
OF DIAGNOSING,
TREATING,
PREVENTING AND
CONTROLLING LYME
DISEASE IN THE
U.S. EXCEEDS $2.5
BILLION.”

250,000 cases of Lyme disease since 1984.

www.ars .usda.gov

he Knipling-Bushland U.S. Livestock Insects Research Laboratory is located in

Kerrville, Texas, and its sublaboratory, the Cattle Fever Tick Research Laboratory, is

located at Moore Field near Edinburg, Texas. The Kerrville laboratory is the site of a
diverse program that includes research to develop methods for the control of ticks of medical and
veterinary importance and for the control of blood-feeding flies affecting catle. The Moore Field
laboratory is a quarantined facility where research with live cattle fever ticks, the southern cattle
tick, and the cattle tick is directed to creating solutions to problems that threaten the sustainability
of the APHIS-VS Cattle Fever Tick Eradication Program. Scientists at the Kerrville and Moore
Field laboratories work in partnership to solve problems involving cattle fever ticks.

cientists led by Research En-
S tomologist J. Mat Pound of

the Livestock Insects Research
Unit, Knipling-Bushland U.S. Live-
stock Insects Research Laboratory
of the Agricultural Research Service
in Kerrville, Texas, developed and
patented a self-treatment system
for controlling ticks on white-tailed
deer.

The device was studied for five
years to see if it would control ticks
plaguing white-tailed deer in the
Northeast. The system is a simple,
feeder-like bait station that is readily
accepted and used by deer.

It has proven effective in con-
trolling parasitic ticks that feed on
white-tailed deer, including lone
star ticks, which cause ehrlichiosis (a
bacterial disease), and blacklegged
ticks, which transmit the bacte-
rial agent, Borrelia burgdorferi, that
causes Lyme disease in humans.
Lyme disease is the leading cause of
U.S. vector-borne illness.

Nearly 250,000 cases of Lyme dis-
ease have been reported to the Cen-
ters for Disease Control from 1980
through 2004.

As a deer feeds on the corn in the
station, the animal’s head and neck
rub against the rollers—offering suf-
ficient coverage to protect the entire
animal.

C.R. Daniels, Inc. of Ellicortt,
Md., and the American Lyme Dis-
ease Foundation, Inc. of Somers,
N.Y., have licensed the technology.

Since its official debut at a large
convention in Las Vegas, Nev., in
February of this year, approximately
200 units have been sold for use in
the United States.

11
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esearchers from the Ag-
ricultural Research  Ser-
vice (ARS) at the National

Center for Agricultural Utilization
Research (NCAUR) in Peoria, IlL.,
developed a biodegradable hydraulic
fluid made from soy oil that is now
being used to power the Statue of
Liberty’s elevator.

Unitil recently, the statue’s elevator
used mineral oil formulations derived
from petroleum-based stocks. But
the National Park Service (NPS) has
decided to “go green,” using prod-
ucts made from renewable sources
that are less polluting. In February
2002, the NPS contacted ARS about
developing a biobased fluid for use
in the statue’s elevator.

The NPS wanted a product that
was environmentally friendly; came
from a renewable resource; was eco-
nomical and nonpolluting; and met
all industry standards for safety and
performance, such as for viscosity,
stability, and flame resistance.

Though other vegetable oils will
work, soy oil was chosen because of
its low cost, chemical versatility, and
availability as a renewable, home-
grown resource.

Soy is the nation’s leading source
of food-grade oil. Yet only 517 mil-
lion pounds—3 percent of the total
supply—are used for industrial pur-
poses.

Agri-Lube, Inc., of Defiance,
Ohio, scaled up production of the
final biobased formula for testing.

Such innovations will spawn new
market outlets for soy and other oil-
seed crops, easing the reliance on
petroleum and its burden on the en-

vironment.

ARS’s Soy-BaseD Hyprauvric FLuip
Powers LoDy LiBERTY'S ELEVATOR

“Soy IS THE NATION'S
LEADING SOURCE OF FOOD-
GRADE OIL. YET ONLY
517 MILLION POUNDS—3
PERCENT OF THE TOTAL
SUPPLY—ARE USED FOR
INDUSTRIAL PURPOSES.”

ZULUZU.[ZTS.%X&/d.g()I/

he largest of the USDA-ARS major research centers, NCAURS multidisciplinary staff

Jocuses on metabolic engineering, fermentation, food safery, environmental quality,

biomaterials and processing technologies. During more than 60 years of highly
innovative research at NCAUR, technologies have been developed and commercialized that have
helped create the better quality of life we enjoy today. NCAUR invents new industrial and food
products from agricultural commodities, develops new technologies to improve environmental
qualiry, and provides technical support to federal regulatory and action agencies. As the
designated lead technology transfer facility for USDA, NCAUR maintains a mixed portfolio of
interdisciplinary science ranging from fundamental to applied research.

Fooesa, Laowatory Consoumn

LC

ror TecioLoGy TRANSIER



BErRKELEY L.AB’S Duct SEALING CouLD SavE
AMERICANS Birrions IN ENErRGY CosTS

“..THIS COULD
RESULT IN ANNUAL
ENERGY SAVINGS OF
ur 170 $300 PER
HOME, RESULTING IN
NATIONAL SAVINGS OF
APPROXIMATELY $30
BILLION.”

Aerosol duct sealing technology is applied in a 20-floor office
building in Minnesota.

www.lbl.gov

awrence Berkeley National Laboratory has been a leader in science and engineering
Lresmrc/a Jfor more than 70 years. Located on a 200-acre site in the hills above the

University of California’s Berkeley campus, adjacent to San Francisco Bay, LBNL holds
the distinction of being the oldest of the U.S. Department of Energy’s national laboratories. The
lab, managed by the University of California, operates with an annual budget of more than
3500 million (FY04) and a staff of about 3,800 employees, including more than 500 students.
LBNL conducts unclassified research across a wide range of scientific disciplines with key efforts
in fundamental studies of the universe; quantitative biology; nanoscience; new energy systems

and environmental solutions; and the use of integrated computing as a rool for discovery.

reative duct sealing tech-

nology developed at Law-

rence Berkeley National
Laboratory (LBNL) has been
licensed by the world’s largest man-
ufacturer of air conditioning equip-
ment, Carrier Corp., to seal leaks
in both residential and commercial
HVAC systems.

The aerosol transport and deposi-
tion system seals leaks internally and
reaches those that would otherwise
be inaccessible, increasing building
comfort and reducing heating and
cooling energy use by up to 30 per-
cent. 'The Electric Power Research
Institute estimates that duct sealing
procedures like this could result in
annual energy savings of up to $300
per home, resulting in national sav-
ings of approximately $30 billion.
Commercial buildings offer even
more significant opportunities for
energy savings.

Mark Modera, Remi Carrie, Duo
Wang, and colleagues at LBNL pio-
neered a technology that injects a
fog of aerosolized vinyl polymer par-
ticles into a pressurized duct system.
The particles stay suspended in the
airstream without coating the duct
surface until they reach the leaks,
where they are deposited and build
up at the leak edges until the leak
is sealed.

In one of its first commercial tri-
als, the process sealed 10,300 cubic
feet per minute (cfm) or 77 percent
of 13,300 cfm of leakage.

LBNL licensed its sealing technol-
ogy to startup company Aeroseal
in 1997. Carrier has since acquired
Aecroseal and formed Carrier Aero-

seal.
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emember the last time you

tried to download a high-

esolution graphic, movie,
or video game from the Internet?
It probably took hours, and if you
were lucky, your computer did not
lock up.

Now imagine that by installing a
simple adapter into your computer,
you could transfer information up
to 148,000 times faster than a high-
speed modem connection or up to
23,000 times faster than a DSL con-
nection.

This “super-adapters” plug-and-
play installation, reliability, and un-
precedented speed will revolutionize
how computers and the Internet
positively impact our lives.

Los Alamos National Laboratory
(LANL)
Dr. Wu-chun Feng and his team
optimized Intel’s” PRO/10GbE LR

Server Adapter and its associated

computational scientist

subsystems, thereby enhancing its
performance by 300%.

Dr. Feng received the 10-Gigabit
Ethernet Adapters (10GbE) from
Intel via AbbaTech, a small disad-
vantaged business in Albuquerque,
N.M.

The 10GbE consists of an Intel®
82597EX 10GbE controller, 512 ki-
lobytes of flash memory, and Intel®
1310-nanometer serial optics.

Such enhanced speed will benefit
video editingand animation (10GbE
networks and adapters were used in
the making of the 2003 blockbuster
movie Hulk), video- and music-on-
demand, and file-sharing applica-
tions such as iTunes, Kazaa, Napster,
worldwide modeling and simulation

markets, and medical applications.

Los ALamos ENHANCES INTEL'S® SERVER
ADAPTER TO QUICKEN PERFORMANCE BY 300%

The 10-Gigabit Ethernet Adapter (10GbE) shown here consists of an Intel® 82597EX 10GbE
controller, 512 kilobytes of flash memory, and Intel® 1310-nanometer serial optics. The opti-
mized version of this adapter has the potential to transfer information from one computer to
another up to 148,000 times faster than a high-speed modem connection.

“l10GBE NETWORKS AND
ADAPTERS WERE USED IN

www.lanl.gov

THE MAKING OF THE 2003
BLOCKBUSTER MoviE HuLk.”

os Alamos National Laboratory (LANL) is the largest institution in northern New
Mexico, with more than 8,300 University of California employees plus approximately
3,000 contractor personnel. From its origin as a secret Manhattan Project laboratory,
LANL has attracted world-class scientists and applied their energy and creativity to solving the
nations most challenging problems. That tradition remains today. As one of the U.S. Department
of Energy’s multi-program, multidisciplinary research laboratories, LANL thrives on having the
best people doing the best science to solve problems of global importance. As its logo declares,
LANL is “The Worlds Greatest Science Protecting America.” LANL five priorities are safety,
security and compliance; the national security mission; outstanding science in support of its

mission; business operations and management practices; and community partnerships.

For TeciNoLoGy TRANSIER



NASA GopDARD’S IMAGE TECH Assists MEDICAL
F1ELD, MANUFACTURING, AGRICULTURE, AND MORE

Left to right: Fitz Walker of Bartron Medical Imaging, LLC and Drs. Jennifer Diederich
and Alan Lurie of the University of Connecticut School of Medicine view dental x-ray images
with the Med-Seg™ viewer.

“RHSEG 1S BROADLY APPLICABLE
FOR A WIDE RANGE OF USES, INCLUDING
MEDICAL DIAGNOSIS IMAGING,
MANUFACTURING QUALITY CONTROL,
AND HOMELAND SECURITY.”

www.gsfc.nasa.gov

ASA Goddard Space Flight Center (GSFC), named after the father of modern rocket
propulsion, Dr. Robert Hutchings Goddard, opened in 1959 as NASAS first space
flight center. GSFC is located within the city of Greenbelt, Md., approximately 6.5
miles northeast of Washington, D.C. The NASA field center is a major U.S. laboratory for de-
veloping and operating unmanned scientific spacecraft. GSFC manages many of NASAS earth
observation, astronomy, and space physics missions and is home to the nations largest organiza-
tion of combined scientists and engineers dedicated to learning and sharing their knowledge of

the Earth, solar system, and universe.

For TecioLogy Transre

erarchical Segmentation (RH-
SEG) software, NASA God-
dard Space Flight Center (GSFC)

researchers provided a new approach

In developing the Recursive Hi-

to image analysis that significantly
improves medical imaging for the
diagnosis of medical conditions and
dental research.

Dr. James Tilton developed the
RHSEG software system over a pe-
riod of 20 years for use in NASA’s
remote-sensing  applications. The
software is capable of much more,
however, as it greatly improves ana-
lytical capabilities for both image
and nonimage data in applications
as diverse as facial recognition, drug
development, and data mining.

In 2002, NASA Goddard licensed
RHSEG to Bartron Medical Imag-
ing. Bartron has since developed
Med-Seg™—an advanced biologi-
cal imaging unit—and has reported
that the RHSEG has enabled them
to successfully analyze and extract
meaningful and significant features
from grayscale data previously indis-
tinguishable by the human eye.

The software offers selectable lev-
els of detail that increase accuracy
for two-dimensional (and potential-
ly three-dimensional) images.

RHSEG is broadly applicable for
a wide range of uses, including med-
ical diagnosis imaging, manufactur-
ing quality control, homeland se-
curity, military reconnaissance, and
monitoring of agricultural crops.

In 2003, the University of Con-
necticut School of Dental Medicine
purchased a Med-Seg™ device to ad-
vance their understanding of tooth

decay and periodontal disease.
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hotovoltaics (PVs) have been

known for many years as a

promising technology that
converts (“free”) light energy into
electricity with no noise, moving
parts, fuel consumption or pollutant
emissions.

Today’s PVs can now provide
many benefits to the military that
can decrease weight, increase mobil-
ity and sustainability, extend mis-
sion times, and minimize signature
and logistics support requirements
and save lives as emergency backup
power-generating devices. In other
words, go farther, stay longer and be
lighter.”

Natick Soldier Center (NSC) has
been developing new lightweight
and conformal solar cells through
an Army Science Technology and
Objective (STO) program. The de-
velopment of a new and very prom-
ising dye-sensitized nanocomposite
PV technology is at the forefront
of this program. The technology is
based on light-harvesting dyes that
are adsorbed onto titanium dioxide
nanoparticles.

Collaboration between scientists
at NSC and the University of Mas-
sachusetts Lowell resulted in intel-
lectual property that led to the de-
velopment of the first dye-sensitized
nanocomposite plastic solar cells.

This breakthrough resulted in the
formation of a company, Konarka
Technologies, which is now using
reel-to-reel processing to manufac-
ture plastic PV devices.

It is anticipated that yet unrealized
applications of these PVs will evolve
with the technology. Basically, the
sky’s the limit.

Nartick DevELOPS POWER-(GENERATING
TEXTILES THROUGH PHOTOVOLTAICS

Konarka'

o

The lightweight and conformal plastic, thin-film PV sheets (less than five thousandths of an inch
thick) offer very high power densities, promising long-term stabilities, conversion efficiencies
(even under poor and indoor light conditions), durability (can be shot, cut, punctured and still

work), and low cost to the military for renewable power generation.

he Natick Soldier Center (NSC) is located at the U.S. Army Soldier Systems Center in
Natick, Mass., under the Armys Research, Development and Engineering Command
(RDECOM). NSC's mission is to maximize the soldiers survivability, sustainability,
mobility, combat effectiveness and quality of life by treating the soldier as a system. NSC
accomplishes this mission through basic and applied research, technology development and
demonstration, and engineering of combat clothing and individual equipment, rations and food
service equipment, airdrop systems, shelters, and organizational equipment. It also integrates

and transitions the technologies for the soldier system and warrior systems to other services and

agencies.

For TecioLoGy TRANSIER



IDpaAHO LAB’S SoLiDIFICATION PROCESS REDUCES
CosT AND SAVES TIME FOR MOLD MAKING

“FROM START TO
FINISH, THE PROCESS
IS TWICE AS FAST AND
HALF AS EXPENSIVE.”

This metal-covered party balloon is an extreme example of rapid

solidification.

www.inl.gov

daho National Laboratory (INL) stands out as a unique national and international
Iresource. From its vantage at the confluence of basic science and applied engineering,

the lab and its more than 8,000 scientists, engineers and support personnel build on the
potential and promise of the theoretical for the benefit of the real world. INLs mission is to
be a multi-purpose national laboratory that delivers science and engineering solutions to the
world’s environmental, energy, and security challenges. INL is a multi-program laboratory
that supports the DOE’s missions and business lines of environmental quality, energy resources,

science and technology, and national security.

For TecivoLogy Transre

here is a pressing need to
reduce the cost and time to
make a mold.

Manufacturers often pay hundreds
of thousands of dollars and wait
months to have a mold produced.

In fact, manufacturers invested
over $50 billion in molds last year.

The Department of Energy’s Ida-
ho National Laboratory (INL) has
developed a Rapid Solidification
Process (RSP) for mold making that
reduces the cost and time required
for tool delivery while increasing
mold quality.

From start to finish, the process is
twice as fast and half as expensive. In
addition, production testing demon-
strates the life of a mold is increased
by 20%-30%.

Cleveland, Ohio’s RSP Tooling,
LLC, has licensed this technology
with commercial success and is caus-
ing industry to rethink traditional
mold-making processes.

RSP Tooling has received in-
quiries from major manufacturers
demonstrating interest and has con-
tracted with the Advanced Technol-
ogy Institute to reduce the cost and
production time of the Department
of Defense’s vast forging purchase
requirement.

Ultimately, RSP Tooling plans to
take the technology international
— marketing the process, building
and selling RSP machines, and es-
tablishing service centers. Possible
applcations include research steel-
making, forging, heat-treating and
glassmaking.

The technology won an R&D 100
Award and an Energy@23 Award.
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en looking at a mas-

sive launch vehicle or

aircraft, its hard to

imagine that a problem with one
tiny wire could be paralyzing.

To reduce processing delays, di-
sasters and more, NASA Kennedy
Space Center (KSC) technology
experts invented the Standing Wave
Reflectometer (SWR).

“The technology used in the SWR
device was developed to detect prob-
lems that could lead to accidents
such as the one that resulted in the
catastrophic failure of TWA 800 a
few years ago,” said Pedro Medelius,
inventor of the SWR and ASRC
Aerospace Corp. chief technolo-
gist. “In that instance, a broken wire
inside an empty fuel tank created a
spark that ignited the remaining fuel
vapors in the tank and caused a ma-
jor explosion.”

The device was originally devel-
oped in 1997 at NASA’s Advanced
Electronics and Technology Devel-
opment Laboratory. Eclypse Inter-
national Corp. of Corona, Calif.,
later gained exclusive patent rights
to further develop the technology.

The portable tool accurately pin-
points malfunctions within cables
and wires to reliably verify condi-
tions of electrical power and signal
distribution.

One of its first applications at
KSC was to detect intermittent wire
failures in a cable used in the Space
Shuttle’s solid rocket boosters.

KSC’s T? Office partnered with
Research Triangle Institute and Uni-
versity of Floridas Southeast Re-
gional Technology Transfer Center
to market the technology.

NASA KeNNEDY REFLECTOMETER DETECTS
LIFE-THREATENING WIRING FAILURES

“THE
TECHNOLOGY
USED IN THE
SWR DEVICE wAsS
DEVELOPED TO
DETECT PROBLEMS
THAT COULD LEAD
TO ACCIDENTS
SUCH AS THE ONE
THAT RESULTED IN
THE CATASTROPHIC
FAILURE oF TWA
800.”

The Standing Wave Reflectometer is a nonintrusive cable tester that

allows inspectors to quickly and accurately detect wire malfunctions to
verify electrical power and signal distribution to reduce processing delays,

disasters and morve.

www.ksc.nasa.gov

ASAS John E Kennedy Space Center is America’s premier gateway to the universe. As
the world’s only launch site for the Space Shuttle, KSC prepares the vehicles for each
mission, operates each countdown, and manages end-of-mission landing recovery
activities. Every day across Kennedy Space Center, dedicated teams of scientists work to take
scientific and technological research to new heights. From weather to wildlife, materials to life
sciences, knowledge gained through this research enables KSC not only to improve life on Earth,

but also to expand our presence in space.

Fupsa, Laowatony Cowern
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ARS CoLrABORATES WiTH INDUSTRY TO DEVELOP
AUTOMATED, ACCURATE BEEF ANALYSIS SYSTEM

Physiologist Mohammad Koochmaraie uses an electronic testing machine to measure the ten-

derness of a sample sheared from a cooked steak.

cientists at the Roman L. Hruska U.S. Meat Animal Research Center (MARC) in

Clay Center, Neb., develop scientific information and new technologies to solve high

priority problems for the U.S. beef, sheep, and swine industries. The MARC objectives
are to increase production efficiency while maintaining a lean, high quality, safe product;
therefore, the research ultimately benefits the consumer as well as the production and agri-
business sectors of animal agriculture. MARC research is directed toward problems of national
concern and to meeting USDA Action Agencies’ research needs. Research approaches involve
multidisciplinary teams with emphasis on both short- and long-term solutions to improving
animal production and product quality.

FLC

RS researchers at the Ro-

man L. Hruska U.S. Meat

Animal Research Center in
Clay Center, Neb., developed a beef
carcass image analysis system that
operates online in a beef packing
plant to objectively determine the
yield of saleable meat using comput-
erized image analysis.

The beef packing industry has
relied on human graders to sub-
jectively assign yield grades to beef
carcasses. However, because of the
subjectiveness of human grading,
the industry has been interested in
implementing  instrument-grading
technologies for many years. Field
testing has demonstrated that the
ARS image analysis system can as-
sess USDA yield grade—the indus-
try standard for characterizing yield
differences between carcasses—more
accurately and precisely than human
graders.

ARS scientists developed and
tested a prototype of the system and
established a Cooperative Research
and Development Agreement with
IBP, Inc. (now known as Tyson Fresh
Meats, Inc.) to further develop the
technology.

These efforts eventually led to a
patent application jointly filed by
ARS, IBP, and an equipment ven-
dor.

ARS scientists have published
scientific papers on the system,
and have provided data and reports
about the system to packing compa-
nies, producer groups, and the meat
science community.

This system is expected to save the
U.S. beef packing industry $15 mil-

lion dollars annually.
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rmy medic Sgt. Tommy

Morris was frustrated as he

at on a rocky hillside in
Macedonia in 1993.

Faced with keeping track of medi-
cal information on his warfighters,
keeping up his stock of supplies, and
hauling around heavy medical texts,
he kept thinking to himself, “There
has to be an easier way.”

On the battlefield, it is crucial
for first responders to have current
medical information at the point of
care. Soldiers were getting injured or
sick for various reasons, and none of
that information was captured un-
less the service member received care
at a combat support hospital.

Thus, Sgt. Morris created the
BMIST. A wireless, handheld de-
vice, the BMIST can offer advice on
diagnosis and treatment, standardize
notes on care, fill out forms, order
supplies, and provide volumes of
medical reference material.

Last year, the Department of De-
fense approved BMIST as the main
handheld system supporting mili-
tary health surveillance missions.
Currently there are 5,000 BMIST
devices in use, including by brigades
of Army Stryker armored combat ve-
hicles in Iraq and the White House
Medical Unit.

Numerous companies have ex-
pressed interest in licensing the
BMIST. “There are about five ma-
jor front runners who we anticipate
will give us maximum dissemina-
tion of this technology in both the
military utilization and the civilian
economy,” says Dr. Marvin Rogul,
consultant to the Army Medical Re-

search and Materiel Command.

ARMY SERGEANT’S INSPIRATION LEADS
To BATTLEFIELD MEDICAL SYSTEM

The BMIST is a point-of-care diagnostic tool for first responders. It captures basic data from a
medical encounter. Medics put in the symptoms, and BMIST comes up with a treatment plan

based on the user’ skill level.

“SOLDIERS WERE GETTING INJURED OR
SICK FOR VARIOUS REASONS, AND NONE OF
THAT INFORMATION WAS CAPTURED UNLESS
THE SERVICE MEMBER RECEIVED CARE AT A

COMBAT SUPPORT HOSPITAL.”

https://mrmc-www.army.mil

he Telemedicine and Advanced Technology Research Center (TATRC), a subordinate

element of the United States Army Research and Materiel Command, is charged

with managing core research, development, test, and evaluation (RDTSE) and
congressionally mandated projects in telemedicine and advanced medical technologies.
1o support its research and development efforts, TATRC maintains a productive mix of
partnerships with federal, academic, and commercial organizations. TATRC' activities strive
to make medical care and services more accessible to soldiers, sailors, marines, and airmen; to
reduce costs; and to enhance the overall quality of military healthcare.

Fuaena, Lusowsrosy Cosson

FIL.C

For TecioLoGy TRANSIER



Navy DeveELors ENVIRONMENTALLY FRIENDLY
PrOTECTIVE CHROMIUM COATING FOR ALUMINUM

In an effort to advance and commercialize Naval Air Systems Command technology, META-
LAST has a complete staff of scientists and chemists performing R&'D and providing technical

support.

“UNTIL THE ADVENT OF
NAVAIR’S TRIVALENT CHROMIUM,
NO EFFECTIVE ALTERNATIVES
EMERGED TO MEET OR EXCEED
INDUSTRY STANDARDS.”

WWwW.navair.navy.m il

he Naval Air Systems Command (NAVAIR) operates three Naval Aviation Depots

(NADEPs) within the continental United States. These three modern industrial

facilities provide in-depth overhaul, repair, and modification of aircraft, engines,
avionics, and aeronautical components. NAVAIRS efforts aim to balance current and future
readiness, reduce its cost of doing business, improve agility, ensure alignment, and implement
fleet-driven metrics.

he world’s first protective

chromium-based metal

finish coating that is both
environmentally benign and highly
effective will be commercially avail-
able later this year as a result of a
license between the U.S. Navy and
Metalast International, Inc., of Min-
den, Nev.

The coating, called trivalent chro-
mium protection, developed by
the Naval Air Systems Command
(NAVAIR) of Patuxent River, Md.,
has the potential to replace the in-
dustry leading, but highly toxic,
hexavalent chromium coating.

Hexavalent chromium has been in
widespread use worldwide for more
than half a century, but is hazardous
to both humans and the environ-
ment.

“This coating offers everything
— the corrosion protection of hex
chrome, without the hazard. We're
thrilled to be the first company any-
where to bring it to market,” said
Sjon Westre, Vice President of Tech-
nical Support at Metalast. “The
product is available later this year
but we've already got customers lin-
ing up.”

Strong, lightweight aluminum is
the metal of choice for airplanes, au-
tomobiles, appliances, construction
materials, satellites, and many other
household and military products.

Because it corrodes easily when
exposed to the elements, aluminum
must be coated to extend its useful
life.

Until the advent of NAVAIR’s tri-
valent chromium, no effective alter-
natives emerged to meet or exceed

industry standards.
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hese are not your mother’s
microwaves.

Using large-scale micro-
wave units, the U.S. Department
of Energy’s Y-12 National Security
Complex has developed extraordi-
nary potential for microwave metal
melting and processing techniques.

Microwave casting is safe, ener-
gy-efficient, easy to maintain, and
produces high-quality metal with
significantly fewer inclusions and
carbon contamination versus vac-
uum-induction melting in existing
furnaces.

Researchers have demonstrated
fluidized bed processing, heat treat-
ing, production of nano-structured
materials, and other innovative ap-
plications and are actively involved
in designing desktop tools for cav-
ity modeling, crucible optimization,
energy mapping, and conservation.

Recently, vast improvements in
the ceramic systems that make mi-
crowave technology possible have
been made at Y-12, and they have
found ways to heat other materials
that do not readily lend themselves
to microwave processing.

Considered a world leader in mi-
crowave metal and ceramic process-
ing technologies, Y-12 has more
than 50 patents and disclosures in
the field of microwave research and
four licensing agreements.

Commercially, research and li-
censing agreements have been signed
with MS Technology, Inc., Micro-
wave Synergy, and Tesla USA to take
the technology to the next level.

U.S. industry could save billions
of dollars in energy costs by using

microwaves to heat metals.

Y-12’s MicrROWAVE TECHNOLOGY LEADS
TO ADVANCED METAL MELTING CAPABILITIES

Y-12 engineer loads a microwave crucible with heat shield open (view

[from inside the microwave).

he Y-12 National Security Complex is a premier manufacturing facility dedicated

to making America and the world a safer place. Operated by BWXT Y-12 for the

National Nuclear Security Administration, Y-12 plays a vital role in the Department
of Energys Nuclear Weapons Complex. Y-12 helps ensure a safe and reliable U.S. nuclear
weapons deterrent, retrieves and stores nuclear materials, fuels the nations naval reactors,
performs complementary work for other government and private-sector entities, works to reduce
global dangers from weapons of mass destruction, and supports U.S. leadership in science
and technology. While drawing on more than 60 years of manufacturing excellence, Y-12 is
continually expanding its capabilities and preparing for the future.




BeErRkELEY'S QUuaNTUM DoTs OUTSHINE THE
COMPETITION FOR BIOMEDICAL ASSAYS

Quantum dots illuminating mitochondria and microtubules in NIH 373 cells.

“THESE NEW MATERIALS WILL GREATLY
ENHANCE IMAGING DURING SURGICAL
REMOVAL OF LYMPH NODES ASSOCIATED
WITH CANCEROUS TUMORS, THEREBY
IMPROVING THE PROGNOSIS FOR CANCER

www.lbl.gov

PATIENTS AND SAVING LIVES.”

research for more than 70 years. Located on a 200-acre site in the hills above the
University of California’s Berkeley campus, adjacent to San Francisco Bay, LBNL holds
the distinction of being the oldest of the U.S. Department of Energys national laboratories.
The lab, managed by the University of California, operates with an annual budger of more
than $500 million (FY04) and a staff of abour 3,800 employees, including more than 500
students. LBNL conducts unclassified research across a wide range of scientific disciplines with

l awrence Berkeley National Laboratory has been a leader in science and engineering

key efforts in fundamental studies of the universe; quantitative biology; nanoscience; new
energy systems and environmental solutions; and the use of integrated computing as a tool for

discovery.

uantum dots (Qdots),

nano-scale semiconduc-

tor crystals that emit a
range of“bright colors when excited
by a light source such as a laser, are
shining brightly these days.

Researchers at Lawrence Berke-
ley National Laboratory (LBNL)
have developed a technology that
has been licensed by Quantum Dot
Corporation (QDC) and is being
used as fluorescence probes for bio-
medical assays.

Due to their unique light emit-
ting properties, Qdots are superior
to dye molecules now in use since
they allow the simultaneous, color-
coded identification of multiple cell
structures.

“These new materials will greatly
enhance imaging during surgical
removal of lymph nodes associated
with cancerous tumors, thereby
improving the prognosis for can-
cer patients and saving lives while
simultaneously reducing the cost
and training required for the proce-
dures,” said QDC scientist Dr. Joe
Treadway.

QDC has raised over $37.5 mil-
lion in venture capital financing and
recently announced the award of a
$2-million grant from the National
Institute of Standards and Technol-
ogy to develop clinical-grade Qdots
with initial applications in ocular
and cancer imaging.

Qdots have potential applications
in genotyping, protein expression
analysis, DNA sequencing, biologi-
cal assays, imaging systems, research
instrumentation, and optical bar-

coding of biological materials.
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ho would imagine that

Procter & Gamble

(P&G), one of the
nation’s largest consumer product
manufacturing enterprises, would
turn to one of the nation’s most
eminent—and secretive—weapons
design labs for help with its diaper
production line?

But this is precisely what hap-
pened. According to P&G reliabil-
ity engineer Tom Lange, “We dis-
covered that we were building lousy
systems and just figuring out how
to fix them faster and faster to keep
downtime to a minimum.”

When Lange and his colleagues
went looking for help, they were
told to talk to the nuclear weapons
scientists at Los Alamos National
Laboratory (LANL).

The offspring of this surprising
union is known today as PowerFac-
toRE, a comprehensive approach
to reducing operating costs and
minimizing capital expenditures for
manufacturing operations.

PowerFactoRE does this by en-
abling users to predict, prevent, and
reduce reliability losses, equipment
failures, and the duration of repair.

Adopted throughout P&G’s glob-
al manufacturing network, Power-
FactoRE has helped P&G save more
than $1 billion in operating costs!

The technology comprisesaunique
set— ‘toolkit”—of proven reliability
engineering methods, statistical and
analytical tools, simulation software,
customized procedures, and training
to help manufacturing line manag-
ers understand reliability losses and
prevent production problems before

they occur.

Los ALaMos HELPS PROCTER &
GAMBLE WiTH DIAPER PrRODUCTION LINE

A graphic simulation of a bottling production line from a module for predicting package

material behavior from PowerFactoRe.

os Alamos National Laboratory (LANL) is the largest institution in northern New
Mexico, with more than 8,300 University of California employees plus approximately
3,000 contractor personnel. From its origin as a secret Manhattan Project laboratory,
LANL has attracted world-class scientists and applied their energy and creativity to solving the
nations most challenging problems. That tradition remains today. As one of the U.S. Department
of Energy’s multi-program, multidisciplinary research laboratories, LANL thrives on having the
best people doing the best science to solve problems of global importance. As its logo declares,
LANL is “The World’s Greatest Science Protecting America.” LANLS five priorities are safety,
security and compliance; the national security mission; outstanding science in support of its

mission; business operations and management practices; and community partnerships.
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Navy MepicaL RESEARCHERS LAUNCH NEw
METHODS FOR TREATING AUTOIMMUNE DISEASE

hile assigned to the Na-
val Medical Research
Center (NMRC), Navy
immunologist Dr. Carl June made
a profound discovery—the key to a
hypothesized second signal in T-cell

stimulation.

June’s discovery of the function of

the CD28 molecule in that second

Various crytallographic structures showing CTLA4 complexed with its natural ligand, B7-1. Space pathway led to major advances in

[filling models are shown with white backgrounds. Ribbon (secondary structure) models are shown the search for safe and effective ther-

with black backgrounds. In each representation, two CTLA4 molecules are shown at top (ten o'clock

and two oclock positions), complexed with a dimer of B7-1 in the middle and bottom.

“ACADEMIC AND INDUSTRIAL
COLLABORATIONS CENTERING ON JUNE'S
FUNDAMENTAL DISCOVERY HAVE RESULTED
IN REVOLUTIONARY NEW METHODS FOR
TREATING AUTOIMMUNE DISEASES SUCH AS
RHEUMATOID ARTHRITIS, LUPUS, MULTIPLE
SCLEROSIS, AND SCLERODERMA.”

www.nmrc.navy.mil

avy researchers at NMRC have pioneered unparalleled scientific advances in a wide

variety of cross-disciplinary fields of research and development. These researchers

have distinguished themselves in investigations regarding: the treatment of septic
shock and shock due to blood loss; the development of heart-lung machines; and highly
efficacious methodologies to prepare and protect patients on the operating table by developing
a technique to lower patients’ body temperatures for more successful open heart surgery. Non-
federal collaborations are promoted through an extremely successful and active technology
transfer program that includes various Cooperative Research and Development Agreements
(CRADAs) with universities and private industries.

apies for autoimmune disorders.

The immune system is coordinat-
ed by T-cells that become activated
when they encounter a foreign sub-
stance, or antigen.

Activated T-cells fight off infection
in the body by attacking the foreign
antigen.

Sometimes T-cells mistake the
body’s own antigens for invading an-
tigens and mount an attack, which
can lead to the development of an
autoimmune disease.

Academic and industrial collabo-
rations centering on June’s funda-
mental discovery have resulted in
revolutionary new methods for
treating autoimmune diseases such
as rheumatoid arthritis, lupus, mul-
tiple sclerosis, and scleroderma.

The patent for this method has
been licensed exclusively to Repli-
gen Corporation.

Working in collaboration with
Repligen  Corporation  scientists
under a Cooperative Research and
Development Agreement, Dr. June
tested a soluble form of the CTLA4
molecule in an animal model of
multiple sclerosis and found that
this treatment was able not only to
block the onset of the disease, but

also prevent it from progressing.
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esearchers from the Agri-

cultural Research Service

(ARS) at the Southern
Regional Research Center in New
Orleans, La., in collaboration with
Red River Commodities, of Fargo,
N.D., developed a process for mak-
ing a sunflower butter product that
resembles the flavor, texture, and
appearance of commercially avail-
able peanut butter.

Sunflower seed is consumed in
large amounts in Europe and other
parts of the world, but U.S. con-
sumption is limited because prices
are below the profitability range for
U.S. farmers. As a result, the United
States is losing a major market for
its sunflower seeds. This develop-
ment could reverse that trend.

Red River Commodities created
SunGold Foods, Inc., a company
dedicated to commercializing the
sunflower product, Sunbutter °.

Since its initial launch and re-
lease of the original creamy version
in 2002, SunGold Foods now re-
leased natural honey crunch, natural
crunch, Atkins low carb, and high
fiber versions of Sunbutter”.

The product is currently being sold
to Ben & Jerry’s, Hershey Foods,
Keystone Foods, AZAR nuts, Stone-
field Farms, and Dixie USA.

In January 2004, Sunbutter”’,
which is a peanut alternative for
people with allergies, was made an
entitlement item and added to the
official list of available commodities
in the school lunch program nation-
wide.

This has accounted for the large
boost in sales experienced by the

company.

ARS CREATES A HEALTHY ALTERNATIVE TO
PeaNuT BUTTER FROM SUNFLOWERS

dﬂ._-:m-rwmum,

o —— NBUT ER [

Researchers from the Agricultural Research Service have collaborated with Red River Com-
modities to develop Sunbutter® a healthy alternative to peanut butter. The product could help
strengthen the market for sunflower seeds in the United States.

he Southern Regional Research Center (SRRC) conducts fundamental and applied

research related primarily to postharvest processing, product enbancement, safety,

and use of agricultural commodities produced in the southern U.S., utilizing a
multidisciplinary team of scientists in eight research units. General research objectives include
achieving maximum use of agricultural products for domestic markets and export, developing
new uses and processes for farm products and the means for promoting optimum human health
and well-being through improved nutrition; and promoting product safety and quality. SRRC
research addresses the application of recent advancements in biotechnology to promote the uses
and added values of various agricultural commodities and byproducts.
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Force ProTECTION LEADS TO AFRLS SYSTEM
TO SAFELY DETECT HUMAN-CARRIED EXPLOSIVES

A United States soldier performs border patrol at Camp Bondsteel, Kosovo. The AFRL technol-

ogy will protect such soldiers, and the personnel they protect, by allowing the remote detection of

human-carried explosives before they are close of enough to do serious damage.

“..DETECTION OF HUMAN-CARRIED
EXPLOSIVES FROM RANGES OF 50 10 100
METERS AWAY IS A CRITICAL REQUIREMENT
FOR MILITARY FORCE PROTECTION.”

www.ml.afrl.af . mil

Manufacturing Directorate (ML) performs comprehensive research and development

ctivities to provide new or improved materials, processes and manufacturing technologies

for the U.S. Air Force. Scientists and engineers at the directorate explore these technologies for use

in aircraft, spacecraft, missiles, rockets, and ground-based systems, and their structural, electronic

and optical components. Areas of expertise include thermal protection materials, metallic

and nonmetallic structural materials, nondestructive inspection, and materials for aerospace
propulsion systems.

g s one of the Air Force Research Laboratorys 10 technology directorates, the Materials and

Feneua, Lusowsrony Consormus
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cientists and engineers from

the Air Force Research Labo-

ratory’s Materials and Manu-
facturing Directorate (ML) com-
pleted a Small Business Innovative
Research (SBIR) agreement with
Science Engineering Technology As-
sociates (SET) to design and devel-
op a system to detect human-carried
explosives (HCE:s) at standoff (safe)
distances.

U.S. Central Command reported
in April 2003 that Marines had dis-
covered 310 “suicide vests” packed
with explosives in Iraq. Analyses of
typical devices indicate the detec-
tion of HCEs from ranges of 50 to
100 meters away is a critical require-
ment for military force protection.

SET engineers conducted several
proof-of-concept experiments  of
a detection and tracking system at
Ohio State University in Decem-
ber 2002. When the results showed
promise, SBIR funding allowed en-
gineers to conduct analytical inves-
tigations with modeled signature
data.

As a result of these preliminary
successes, the SET/ML engineering
team conceived a low-cost, high-
performance system design.

The system automatically detects
threats up to 100 meters away, and
sends a threat warning to a field op-
erator with a mobile handheld dis-
play, who determines the appropri-
ate measures to handle the situation.
Additionally, a database archives
video clips, radar signatures, threat
status, and contextual data enabling
further analysis of terrorist activities
and opportunities for system en-

hancements.
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nthrax is considered the

No. 1 biological weapon

hreat. It can be transmit-
ted through inhaling the spores, a
cut in the skin, or eating contami-
nated food.

Inhaled anthrax is by far the most
hostile form, with 90% or greater
of these cases resulting in death. In
2001, five Americans died from an-
thrax inhaled from contaminated
mail.

Anthrax infection can be cured
with antibiotics, but in cases of the
inhaled form, by the time symptoms
appear it is often too late to treat the
patient.

The old vaccine must be given in
six doses, and some soldiers have
complained of side effects. Current-
ly, ciprofloxacin is the only antibi-
otic approved by the FDA to treat
anthrax exposure.

Obtaining an alternative to this
would provide the Department of
Defense with additional options in
obtaining force protection against
this serious warfare threat.

Invented by Army scientists work-
ing at the U.S. Army Medical Re-
search Institute of Infectious Dis-
eases, the new vaccine is designed to
be purer and more effective.

California biotechnology compa-
ny VaxGen, Inc. has executed an ex-
clusive patent license agreement for
government and commercial sales.

Under Project Bioshield, the gov-
ernment awarded $877 million to
VaxGen, which will supply 75 mil-
lion doses of vaccine meant to pro-
tect 25 million civilians within three

years.

ArRMY MEDICAL RESEARCHERS
INVENT VACCINE TO FiIGHT ANTHRAX

Dr. Arthur Friedlander and his team at the U.S. Army Medical Research Institute of Infec-
tious Diseases helped establish that the protein called “protective antigen” in Bacillus anthracis
causes the body to produce an immune response.

“UNDER PROJECT BIOSHIELD, THE
GOVERNMENT AWARDED $877 MILLION TO
VaxGEN, INC., WHICH WILL SUPPLY 75 MILLION
DOSES OF VACCINE MEANT TO PROTECT 25
MILLION CIVILIANS WITHIN THREE YEARS.”

hetps://mrmc-www.army.mil

he U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID) at Fort
Detrick, Md., conducts cutting-edge basic and applied research on biological threats,
resulting in medical solutions to protect the warfighter. As part of the Army Medical
Research and Materiel Command, USAMRIID is the only laboratory in the DOD equipped

to safely study highly hazardous infectious agents requiring maximum containment at biosafety
level (BSL) 4.



FLoriDA CoMPANY LICENSES SCALING DEVICE
FOR PHOTOGRAPHIC IMAGES FROM NASA

NASA Kennedy Space Center’s scaling and measurement device benefits crime scene inves-

tigators, photographers, and surveillance personnel. Information describing the device has
been distributed to crime labs around the world.

ASAs John E Kennedy Space Center (KSC) is America’s premier gateway to the uni-
verse. As the world's only launch site for the Space Shuttle, KSC prepares the vehicles
Jfor each mission, operates each countdown, and manages end-of-mission landing
recovery activities. Every day across KSC, dedicated teams of scientists work to take scientific
and technological research to new heights. From weather to wildlife, materials to life sciences,
knowledge gained through this research enables KSC not only to improve life on Earth, but also

to expzmd ourpresence in SP!ZCK.
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rmor Holdings of Jackson-

ville, Fla., a leading manu-

facturer of crime scene in-
vestigation accessories, has signed a
nonexclusive license for the rights
to NASA Kennedy Space Center’s
scaling and measurement device for
photographic images.

The device consists of a tool that
attaches directly to a charge-cou-
pled device (CCD or camera) and,
through the use of laser beams, proj-
ects a known pattern into the field
of view.

When a photo is taken, the image
of this pattern appears, along with
the image of the object under inves-
tigation, allowing the viewer quan-
tifiable information as to the size of
the object.

A Windows-based software has
been developed to work with the
scaling device tool. The software
provides further techniques to mea-
sure objects in photographs (digital
images).

By using the software, any ob-
ject in the image can be measured
diagonally, vertically and horizon-
tally. Scaling images is extremely
important in crime and accident
scene investigations, oil and chemi-
cal tank monitoring, and aerial
photography.

NASA’s need for this development
was inspired by hailstorm damage
to the Space Shuttle’s external tank.
Telephoto lenses were used to see the
damage on the tank clearly, but the
end viewer could not determine the
scale of the damage because there
was no reference object. The scaling
device resolves this by providing an

accurate form of measurement.
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rs. Richard Kopke and

Michael Hoffer of Naval

Medical Center San Di-
ego have developed a product that
will make sure the answer to the
popular question, “Can you hear me
now?” is a resounding “yes!”

Their research and subsequent
technology transfer efforts have led
to The Hearing Pill™, a product that
prevents, reduces, and even reverses
the effects of noise-induced hear-
ing loss, the second most reported
occupational illness or injury in
America.

Military personnel and the more
than 30 million Americans who are
exposed to hazardous levels of noise
on a regular basis can benefit from
this technology. In fact, U.S. troops
in Iraq are already benefiting from
several cases of the product sent by
the licensee, American BioHealth
Group (ABG).

The Hearing Pill™ contains an
antioxidant, N-acetylcysteine, that
reduces the amount of free radicals
in the cochlea of the ear, keeps the
mitochondria in the hair cells, and
enhances the body’s production
of its natural defense against noise
trauma, glutathione.

The Hearing Pill™ has moved rap-
idly to human clinical trials as a re-
sult of a Cooperative Research and
Development Agreement signed af-
ter the license deal.

Thousands of bottles of the Hear-
ing Pill™ have already been sold on-
line as an over-the-counter remedy.

ABG is gearing up its sales efforts
to distribute the product through re-

tail sales outlets.

Navy MepicaL CENTER INVENTS PILL
TO REDUCE NOISE-INDUCED HEARING LOSs

Laboratory experiments conclude that acoustic trauma destroys most of the outer hair cells

(OHCs) in the inner ear. Evidence has shown that the active ingredient in The Hearing Pill™
preserves most of the outer and inner hair cells (IHC).

“SUBSEQUENT TECHNOLOGY
TRANSFER EFFORTS HAVE LED TO

'™

THE HEARING PILL™, A PRODUCT
THAT PREVENTS, REDUCES, AND EVEN
REVERSES THE EFFECTS OF NOISE-

INDUCED HEARING LOSS.”

www.nmcsd.med.navy.mil

(NMCSD) is the most technologically advanced Navy medical treatment facility.
Nicknamed, Balboa, the Pride of Navy Medicine, the hospital has played a vital role
in the history of San Diego for more than 80 years. NMCSD’s mission is to deliver quality

l ocated on Florida Drive, adjacent to Balboa Park, Naval Medical Center San Diego

health services in support of the armed forces, maintain medical readiness, and advance military

medicine through education, training and research.
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LANL TecunoLoGgy CouLp LEAD TO THE
ELIMINATION OF ARTHRITIS AND CANCER

“AS A RESULT,
MEDICAL RESEARCHERS
ARE TAKING THE FIRST
STEPS IN DEVELOPING
PHARMACEUTICALS AND
TREATMENT OPTIONS
THAT WILL SIGNIFICANTLY
ADDRESS AND PERHAPS
ELIMINATE DISEASES
RANGING FROM ARTHRITIS
AND HEMOPHILIA TO
DIABETES AND CANCER”

www.lanl.gov

The blue, green, and red ribbons are a schematic represen-
tation of a protein called initiation factor 5A. RESOLVE
automatically built a detailed atomic model of the protein,
beginning from a fuzzy image of the protein.

os Alamos National Laboratory (LANL) is the largest institution in northern New
Mexico, with more than 8,300 University of California employees plus approximately

3,000 contractor personnel. From its origin as a secret Manhattan Project laboratory,

LANL has attracted world-class scientists and applied their energy and creativity to solving the
nations most challenging problems. That tradition remains today. As one of the U.S. Department

of Energys multi-program, multidisciplinary research laboratories, LANL thrives on having the

best people doing the best science to solve problems of global importance. As its logo declares,
LANL is “The World's Greatest Science Protecting America.” LANLS five priorities are safety,
security and compliance; the national security mission; outstanding science in support of its

mission; business operations and management practices; and community partnerships.

ave you ever watched a
television show with poor
reception?

The fuzzy picture on the screen of-
ten makes it difficult to discern the
characters and the action, making
for a frustrating evening at home.

In the world of proteomics,
SOLVE/RESOLVE software helps
researchers get clear pictures of pro-
tein structures, allowing them to
develop new pharmaceuticals and to
understand how proteins work.

When Los Alamos National Lab-
oratory (LANL) computational bio-
scientist Dr. Tom Terwilliger devel-
oped SOLVE, he knew he was onto
something good but had no idea his
software was destined to become
LANLs greatest licensing success.

The application, which allows sci-
entists to create 3D images of pro-
tein molecules, is in high demand
in the biotech and healthcare fields
because of the importance of these
models in the design of new drugs.

Licenses granted for SOLVE in-
clude more than 40 government-
use licenses, 375 noncommercial
licenses to educational and nonprof-
it institutions worldwide, and 25
commercial licenses for use in the
biotech and pharmaceutical fields.
SOLVE has generated more than
$1.2 million in royalty income for
LANL in the last 5 years.

As a result of this technology,
medical researchers are taking the
first steps in developing pharma-
ceuticals and treatment options that
will significantly address and per-
haps eliminate diseases ranging from
arthritis and hemophilia to diabetes

and cancer.
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rgonne National Laboratory

has developed a technology

hat will assist emergency
response personnel in a variety of
situations.

PROTECT is an automated hard-
ware/software system that integrates
chemical detectors, closed-circuit
TV (CCTV), dispersion modeling,
and optimal response protocols to
improve detection and reaction to
complex terrorist attacks involving
chemical agents.

The system provides accurate, ear-
ly detection and verification in con-
fined spaces within densely popu-
lated areas, such as in city buildings
and urban transportation systems.

Such alarm and response manage-
ment capabilities assist infrastruc-
ture operators and first responders
by pinpointing release areas and
projected dispersion zones and then
recommending appropriate, prede-
termined response scenarios.

The PROTECT system has been
successfully demonstrated for over
one year in a major U.S. metropoli-
tan transit system and is now being
applied in other locations.

Its surveillance components have
also proven useful in responding to
nonterrorist incidents involving fire,
smoke, unknown substances, and a
wide range of criminal activities.

Since each application is unique,
each PROTECT installation is cus-
tom-designed and includes scenario
analysis, airflow analysis, detection
and alarm, responder information
feed, and population and system
flow control management crisis

management strategies and tools.

ARGONNE'S CHEMICAL AGENT DETECTION AND
RESPONSE SYSTEM AssisTS IN EMERGENCY
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“PROTECT RECOMMENDS
PREDETERMINED OPTIMAL
RESPONSE STRATEGIES TO SUPPORT
EMERGENCY MANAGERS AND
PERSONNEL IN THE EVENT OF AN
ATTACK.”

www.anl.gov

rgonne National Laboratory is one of the U.S. Department of Energys largest research

centers. It is also the nation’s first national laboratory, chartered in 1946. Argonne is

direct descendant of the University of Chicago’s Metallurgical Laboratory, part of the
Manbhattan Project. Today, the laboratory has more than 2,700 employees, including 1,000
scientists and engineers, 600 of whom hold doctorate degrees. Argonnes annual operating budget
of $475 million supports upwards of 200 research projects, ranging from studies of the atomic
nucleus ro global climate change research. Argonne research falls into five broad categories: basic

science, scientific facilities, energy resources, environmental management, and national security.
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AGricurTuraL LaB WoRks 1O TAKE A BTt Outr |
of CostLy, DANGEROUS TERMITES AND PESTS &

Damage caused by Formosan subterranean termites to a window sill of the ARS Southern Regional

Research Center Library. The damage went unnoticed until moisture from foraging by the termites
caused the paint to blister. Much of the wood had been consumed by the termites before they were
detected.

he Southern Regional Research Center (SRRC) conducts fundamental and applied

research related primarily to postharvest processing, product enhancement, safety,

and use of agricultural commodities produced in the southern U.S., utilizing a
multidisciplinary team of scientists in eight research units. General research objectives include
achieving maximum use of agricultural products for domestic markets and export, developing
new uses and processes for farm products and the means for promoting optimum human health
and well-being through improved nutrition; and promoting product safety and quality. SRRC
research addresses the application of recent advancements in biotechnology to promote the uses
and added values of various agricultural commodities and byproducts.

nvasive pests are especially dam-

aging and difficult to control

because they have left their nat-
ural enemies (predators, parasites,
and pathogens) behind.

One such invasive pest, the For-
mosan subterranean termite (FST),
arrived in the United States from
the South Pacific over 50 years ago.
Now established in 11 states, the
pest costs an estimated $1 billion
annually in property damage, re-
pairs, and control.

Southern Regional Research Cen-
ter (SRRC) scientists of the Agricul-
tural Research Service (ARS) have
developed new and more effective
methods of controlling this pest. An
enticing new termite bait matrix for-
mula based on nutritional studies of
the FST was developed.

The matrix provides the pest
with essential nutrients and feeding
stimulants identified from natural
food sources. It contains slow-acting
toxins and other insect growth regu-
lators, such as diflubenzuron and
chlorfluazuron, that interfere with
the way a termite forms and sheds
its outer shell.

The ARS bait matrix has been
granted a patent, and ENSYSTEX
has been granted the exclusive li-
cense of this technology by ARS; a
commercial product has been intro-
duced to the market overseas.

Comparative trials indicate that
this new bait requires up to 90% less
material than existing commercial
bait products to suppress termite
infestations. It is also cheap, costing
only $1 per gram. Products current-
ly on the market that deliver similar

results can cost up to $50 per gram.
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esearch sponsored by the U.S. De-
partment of Energy’s Fossil Energy
rogram has resulted in a technique

that can remove elemental mercury from
flue gas, a technology that has a potential
$3 billion market.

The work was conducted by researchers
at the National Energy Technology Labora-
tory (NETL).

The technique uses the capability of mer-
cury to photochemically react in the pres-
ence of ultraviolet light of a specific wave-
length. The technique is less costly than an
existing one used by a company that had a
similar process.

A license was signed by Powerspan and
NETL on January 16, 2004, for commer-
cial development of the NETL GP-254
Process for application to coal-burning
power plants.

Powerspan has successfully demonstrated
the technology at bench-scale at its New
Hampshire facility, with over 90% oxida-
tion and removal of elemental mercury
from simulated subbituminous flue gases.

Many U.S. power plants burn abundant
and locally available low-rank coals. The
GP-254 Process is designed to allow for a
high level of mercury removal from the flue
gases derived from the combustion of these
important, inexpensive, and locally avail-
able U.S. low-rank coals.

Removal of mercury from coal-derived
flue gases may reduce the bioaccumulation
of mercury within the food chain, for exam-
ple in fish. This would be a great benefit for
the American public, especially the popula-
tion most susceptible to mercury toxicity,
pregnant woman and young children.

The high level of mercury oxidation and
capture, with relatively low power require-
ments, indicates that the GP-254 Process

has great commercial promise.

NAaTIONAL ENERGY LAB AND POWERSPAN
RemMmovE HArRMFEFUL MERCURY FrROM FLUE (GAS

r ia L |
NETL researchers Dr. Evan Granite and Henry Pennline have developed a technique to
remove elemental mercury from flue gas. This process could lead to substantial economic ben-
efits, as well as benefit the health of all citizens.

“THIS WOULD BE A GREAT BENEFIT FOR
THE AMERICAN PUBLIC, ESPECIALLY THE
POPULATION MOST SUSCEPTIBLE TO
MERCURY TOXICITY, PREGNANT WOMAN
AND YOUNG CHILDREN.”

www.netl.doe.gov

he National Energy Technology Laboratory (NETL), located in Morgantown,
W. Va., Pittsburgh, Pa., and Tulsa, Okla., is a multi-purpose laboratory owned
and operated by the U.S. Department of Energy (DOE). It conducts and
implements science and technology development programs in energy and energy-related
environmental systems. NETL research and development activities are conducted on- and
off-site through partmerships, Cooperative Research and Development Agreements, grants,
and contractual arrangements. NETL partners with industry, universities, other national

and federal laboratories, private organizations, and other federal and state agencies.
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SAVANNAH RiveERr LaB anD Excrte OrtICS
TEAM TO DESIGN A ToxiN-DETECTING PROBE

“ALGAL TOXINS
HAVE A WIDE
VARIETY OF
ECONOMIC
IMPACTS THAT
INCLUDE THE
COSTS OF
PUBLIC WATER
MONITORING...
AND MEDICAL
TREATMENT
OF EXPOSED
POPULATIONS.”

The probes, designed by scientists at the Savannah River National Labo-
ratory and Excite Optics Corporation, can detect the presence of toxins in
water supplies by attaching a molecularly imprinted polymer to a plasmon

resonance probe.

www.srs.gov

he Savannah River National Laboratory (SRNL) is recognized as a world-class center
of excellence for the development and application of unique and innovative science
and technology solutions. SRNL provides technical support and innovation in the
areas of waste treatment technology, environmental technology, national security, nuclear

materials management, and hydrogen technology.
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cientists at Excite Optics

Corporation and the Savan-

nah River National Labora-
tory (SRNL) have designed a field-
deployable instrument that could
provide rapid measurements of algal
toxins in aqueous matrices.

By applying a molecularly im-
printed polymer (MIP) to a surface
plasmon resonance (SPR) probe, the
researchers developed a new sensor
to detect and quantify these poten-
tially harmful toxins.

Formed from cyanobacteria, algal
toxins have a wide variety of eco-
nomic impacts that include the costs
of public water monitoring, short-
and long-term losses of aquacul-
tured shrimp and fish stocks, losses
of submerged aquatic vegetation,
and medical treatment of exposed
populations.

Of particular interest is the cya-
nobacterial toxin known as micro-
cystin-LR, for which World Health
Organization guidelines have been
established for water treatment
plants.

There is a need for a rapid field-
deployable instrument to replace
laboratory methods that are costly
and time-consuming.

Funded by an Environmental Pro-
tection Agency Small Business Inno-
vative Research grant, Excite Optics
produced and tested a thin film that
can be applied to a fiber optic probe
lens that can detect and quantify a
microcystin toxin.

Using SRNLs patented SPR tech-
nology, Excite Optics was able to
successfully complete its Phase [ fea-

sibility study.
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THE ONLY GOVERNMENT-WIDE
ForuM FOR TECHNOLOGY TRANSEER

’ I Yhe Federal Laboratory Consortium for
Technology Transfer (FLC), a nationwide
network of over 700 federal laboratories, is the

only government-wide forum for technology transfer
(T?). Organized in 1974 and formally chartered by
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and network of experts are only a few of the tools it
provides for successful T2,

These tools enable T? professionals to develop
solutions, successes, partnerships, best practices,
legislation and policy, innovations, and educational
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The FLC is a consortium driven by the dedicated
people of the federal laboratory system.

These people are the scientists, agency representatives,
and T? professionals who transfer federally funded
technology and expertise to the marketplace. Serving
as a gateway for industry, government, and academia to
access research and development, the FLC also serves
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The FLC web site makes it easy for you to find
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FLC’s network of federal laboratories and cen-
ters. The site publicizes T? news and technology
trends, and allows you to request personalized
information about FLC services.

Technology Locator

The Technology Locator is a free service that lo-
cates federal laboratories ready to transfer their
technologies to the marketplace and also brings
these laboratories together for collaborative
R&D. Call the Locator toll-free at 1-888-388-
5227.

FLC NewsLink

This free monthly newsletter reports on a host
of technologies and training events, and high-
lights the technological advances of federal lab-
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contact the FLC Management Support Office
at 856-667-7727.

Education and Training
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all aspects of T? to laboratory personnel. This
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s Ashok Gadgil of Lawrence
¢ Berkeley National Laboratory

hopes to decontaminate water

S with simple filters made of ash

s coated with a compound that
s attracts arsenic. Such a filter
could help millions around
: the world.
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