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Welcome to the 2009 FLC Awards

hank you for joining us as we

celebrate another year of tech-

nology transfer success and the
people who made that success possi]ole.
The theme of the 2009 FLC awarcls, “It
Takes a Team,” aptly summarizes what
technology transfer is all about. To bring
an innovation developed in a federal
1a1)oratory to market requires the joint
efforts of scientists, ORTAs, La]ooratory
Directors and their partners in inclustry,
acaclemia, and state and local govern-
ments. It mirrors NASCAR, where the
federal scientists per£orm research and
(levelopment to 12eep us state—o£—’che—art;
the ORTA sl'lops, like the pit crew, 1eeep
the engines well-greased in the market-
ing and development of agreements; the
Lab Directors, like the owners, provide
the J[‘unding and sponsors}lip to enable;
and our partners, like the clrivers, Lring
the technology to the marlzetplace and
across the finish line to full commercial-

ization.

Reflecting the diversity of technology
transfer efforts within the FLC, we pres-

ent awards in the following areas:

o Awards for Excellence in Technology
Transfer—Presentecl to FLC member

laboratories and their partners for suc-

cessfuﬂy transferring feclerally clevelopecl

technologies.

* Interagency Partnership Award — Hon-
ors the efforts of agency and/or labora-
tory employees from at least two differ-
ent agencies who have collaboratively
accomplished outstanding work in the

process of transferring a ’cecl’mology.

* Ou’cstancling Technology Transfer
Professional Award—Recognizes the
efforts of a technology transfer profes-
sional who has demonstrated outstand-

ing work in transferring a technology.

* Lal)oratory Director of the Year—
Recognizes directors of FLC member
laboratories for their contributions to
the overall enhancement of technology
transfer for economic development and
their support of the FLC and its activi-

ties.

+ FLC Service Awards—Presented to
inclivi(luals, inside or outside the FLC,
who have provided significant support
to the technology transfer process, thus
furthering the FLC’s mission.

The FLC awards are a prestigious honor
in the technology transfer world, with

dozens of federal laboratories submit-
ting nominations each year. These
awards have become a great source of
pride for both the laboratories and their

government agencies.

Asyou read this booklet, you will be im-
pressed with the experience, expertise,
and resources these award winners used
to transfer technologies. [ am extreme-

ly proucl and pleasecl to present the re-
cipients of the 2009 FL.C awards.

Lorraine Flanders
Awards Committee Chair
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Development and Commercialization
Of a DN A Assay for Cattl e Department of Agriculture

Agricultura] Research Service, Beltsville Area

A team from the Agricu]tura] Research Service,
Beltsville Area (ARS-Beltsville) (leve]oped a
fiber optic laea(lchip that specif‘ica”y assays sing]e
nucleotide polymorphism (SNP) DNA markers
from over 58,000 locations distributed across
the bovine genome. The first ’tec]ﬂ)o]ogy de-
Veloped was an SNP discovel‘y strategy built on
next-generation DNA sequencing to i(lenth(y the
additional SNP needed to build a beadchip. The
second deve]opment was the design of an SNP
selection a]gorithm to optima”y select SNP for
genotyping assays. This a]gorithm was imp]e—
mented and distributed as a stand-alone com-
puter software paclzage called SNP-Select. The
ﬁna], and probably the most important, transfer
of technology was commercialization of the re-
su]ting DNA assay as a ]1igh qua]ity research tool
(cattle l)eadcliip).

The main recipient of this teclmology transfer
process was ”]umina, [nec., of San Diego, Cali-
fornia, the leader in producing instrumentation

and genetic ana]ysis assays for genomics and

genetics research. Illumina was
interested in expamling into the
agricultural sciences market by
deve]oping a product that would
be useful in cattle research. In
addition to ARS-Beltsville and
mumina, the U.S. Meat Animal
Research Center and the Uni-
versity of Missouri participated
in the effort to (J.eve]op the SNP
tec]nn)]ogy, also known as the

BovineSNP50.

This tec]mo]ogy has become the de facto stan-
dard for cattle genomics research and genetic
prediction use around the globe. SNP is used
to make selection decisions on bulls by Holstein
breeders, and is also lseing used by cattle breed-
ers across the U.S. and Canada. Since its in-
ception, sales of BovineSNP50 now total more
than 70,000 samp]es for 23 scientific locations

in 11 countries.

Edward Knipling, Tim Smith, Renee Godltel, Cindy
Lawley, Dr. Lakshmi Matukumalli, Bob Schnabel,
Dr. Tad Sonstegard, Dr. Curtis Van Tassell,
Marylinn Munson, and Jerry Taylor

Contact
Dr. Curtis Van Tassell
301-504-6501
curtvt@anri.barc.usda.gov



Novel ARS Processes for Bleaching,

Biopolishing, and Shrinkproofing Wool

Department of Ag‘ricu_lture
Agricultural Research Service
Eastern Regional Research Center

A team at the Agricultural Research Ser-
vice (ARS) Eastern Regional Research Center
(ERRC) invented a novel process for Lleaching,
Liopo]ishing, and shrinlzproo{‘ing wool that re-
places conventional Lleaching at elevated tem-
peratures and replaces chlorination, the shrink-
proof process banned in the U.S., which is the
treatment used for importec]. super—wash wool.
Accorcling to the Berry Law, which mandates
that all wool worn I)y the mili‘cary be domestic,
the ARS process is Leing applied to wool fabric
to dress our troops in underwear that is itch-free

and machine washable.

Su})sequently, a novel flame-resistant po]ynler
was invented to apply to ARS-process wool to
improve its Lurning behavior for sa{ety in fire-
hazard environments. This patentecl heat-resis-
tant material for the processe& wool provecl to
match the flame resistance of 50/50 blended
wool with Nomex™, the fabric curren’c]y used in

fire{ighters’ commercial uniforms.

These ARS tecllnologies are clriving the U.S.

textile industries—from wool fiber &istributors,

to yarn and fabric processors, to clyers and fin-
ishers—to fill government contracts for all-wool

military underwear.

Over 80 textile companies signed Confidential-
ity Agreements (CAs) to work with the ARS in
mill trials to determine commercial feasil)ility.
Nine license app]ications were received })y the
Office of Technology Transfer (OTT). To date,

one license is in pla.ce and one is pencling. Since

2008, 12 CAs have been signecl.

Successful trials led the textile inclustry to intro-
duce ARS-process wool into commercial procluct
lines for the American consumer. At this time,
industrial partners are Leing actively sought
to further clevelop the incorporation of ARS’s
flame-resistant polymer into ARS-process wool.
The ARS process technology was developed un-
der a funded cooperative Research Agreement
with the American Sheep In&ustry Association.

Contact
Dr. Jeanette Cardamone
215-233-6680
Jan.Cardamone@ars.usda.gov



Hyperspectral Imaging for Food
Quality and Safety Inspection

Department of Agriculture
Agricultural Research Service-Midwest Area
Beltsville Area, South Atlantic Area

‘\ / =
1y . ]

Dr. William Windham, Dr. Kurt Lawrence

Hyperspectral imaging is a new generation of in-
spection tcchnology that offers unique, superior
capabilities over conventional imaging and spec-
troscopy, two wi&ely used tecl'xnologies for food
quality and safety inspection. The tecl'mology
provides spatial and spectral information about a
product item, thus enabling more effective ascer-
taining or detection of certain physical, chemical
and/or Liological properties or characteristics
that are indicative of food quality and safety. A
team of Agricultural Research Service (ARS) re-
searchers conducted ploneering research on the
clevelopment of the technology for food and ag-
ricultural proc].uct inspection. Their research re-
solved several lzey technical issues in application
of the technology for food inspection, which in-

cluded system design and integration, algoritllm

Dr. Renfu Lu, Dr. Alan Lefcourt, Dr. Kuanglin Chao, Dr. Moon Kim, Dr. Bosoon Park,

deve]opment, and implemen’tation for online,

real-time inspection.

The researchers have successfully demonstrated
that the tecl'mology can be used for the high—
speecl inspection of poultry carcasses and fresh
produce for fecal and microbial contamination,
and for automated sorting and grading of fruits

and Vegetaljles for internal quality.

The researchers used multiple processes to trans-
fer the technology, which has genera’cecl tangib]e
benefits to the public and private sectors. The re-
searchers established Cooperative Research and
Development Agreements (CRADAs) with three
commercial companies to facilitate the transfer

of the tec}lnology to the food and agricultural in-

dustries. One patent was issued and four patent

applications have been filed for the tecl'lnology.

The researchers held training wor]esl'lops on the
technology for 59 engineers and researchers.
Currcntly, more than 20 research groups in the
world are using the technology for food quality

and sa{ety inspection app]ications.

Several commercial companies, with the help and
support of the ARS technology and technical ex-
pertise, are now marlzcting 11ypcrspcctral imaging
systems to the food and agricultural industries.
A new market for the technology is emerging,
which will lead more and more food and agri-
cultural product processing companies to a(lopt
this techno]ogy to assure safer and ]1igher quality
food produc’ts for the U.S. consumer, thus reduc-
ing procluct lialjility and enhancing pro{'italjility.

Contact
Dr. Renfu Lu
517-432-8062
renfu.lu@ars.usda.gov




Bullet Trapping Medium and System for

Live-Fire Training Ranges

Department of Defense - Army
Army Engineer Research and
Development Center, Geotechnical and

Structures Lal)ora'tory

From front left: Joe G. Tom, Dr. Charles A.
Weiss, Jr. From back lefi: Dr. Philip G. Malone,
Dr. Steven L. Larson

To maintain prolticiency in the use of firearms,
military and law enforcement personnel, as well
as recreational shooters, engage in target practice
on a training range. In addition to military per-
sonnel, more than 19 million Americans salte]y
participate in target shooting, ranging from lei-
surely hobbies to competitive local 1eagues and
from co”egiate athletics to the Q]ympics. The
primary concern on a training range is prevent-
ing injury from ricocheting bullets. For outdoor
ranges, the most common Jesign is the use of a
1arge soil berm behind the target to decelerate
and trap the bullet and to prevent the ricocheting
of bullets or shots trave]ing outside the bounds

of the s]’looting range. However, soil berms have

come under severe scrutiny due to the environ-
mental impact associated with water runoff that
contains 11eavy metals (e.g., leacl, antimony, cop-
per) from the munitions. Thus, sl1oo’cing ranges
have Legun to stress the containment and remov-
al of expenclecl rounds to prevent environmental

contamination.

A team from the U.S. Army Engineer Research
and Developnlent Center (ERDC) Geotechnical
and Structures Laboratory (GSL) has clevelopecl,
pa‘centec]., and introduced into the commercial
sector several inventions that can replace soil
berms at shooting ranges and alleviate envi-
ronmental concerns. The base invention is a
foamed fiber-reinforced Shoclz—al)sor})ing con-
crete, created specifically for use in ﬁring ranges
and shoot houses. Trademarked SACON®, the
shoclz—al)sor})ing concrete procluct offers the ad-
vantages of al)sorljing projectiles and eliminat-
ing ricochets. SACON® was patented and sub-

sequently licensed to four companies in the U.S.

a.nc]. Canacla.

Fo”owing the model that successfu”y commer-
cialized SACON®, the GSL team entered into a
Cooperative Research and Development Agree-
ment (CRADA) with one of the SACON® ;-
censees—Super Trap, Inc. (STI)—to focus on

cleveloping improvements to ﬁring range tech-

nology. Two joint patents for GEL-COR® and
ELIxIR™ resulted from this relationship. GEL-
COR® is a {‘ireproof })uuet—trapping medium
that uses durable polymer gel and rubber, and is
now licensed to and marketed l)y STI. ELIxIk TM,
another Lullet—trap additive that improves lead
containment, also resulted from the CRADA
and is licensed to and marketed 1)y STI.

By coml)ining SACON® with GEL-COR®,
GSL and STI developed a new environmentally

friencuy Lullet—trapping system. The system uses
SACON® as the frame around the outside of

the trap and GEL-COR® as the interior bullet-
trapping medium. ELIxIR™ is added to the inte-
rior medium as needed. All three inventions are
in use at Department of Defense {'iring ranges,
as well as non-federal firing ranges across the
United States.

Contact
Dr. Philip Malone
601-634-3960
Philip.G.Malone@usace.army.mil



Resequencing Pathogen Microarray

Department of Defense - Navy
Naval Research Lal)m‘atory

An interdiscip]inary group at the Naval Research
Laboratory (NRL) has developed and commer-
cialized a microbial patl'logen identification assay
that signi{:icantly improves upon other immuno-
assay and polymerase chain reaction (PCR) labo-
ratory assays available on the market. The group
combined their expertise in l)iology, engineering,
and computer science to create a rapi(l (liagnos—
tic that determines the genetic pro{'i]es of bacte-
rial and viral patllogens in clinical sanlp]es like
blood and nasal swabs. Genetic profiles are then
scored for quality and used to iclentify the patho—
gens. The patllogen identities are then validated
by comparison against online genetic databases.
The group’s Resequencing Patllogen Microarray
(RPM) technology gives stakeholders powerful
biosurveillance capability in the control of in-

fectious disease.

Within a four-month ’timefralne, the NRL team
Successfu”y transferred its RPM tecl'mo]ogy to
TessArae, LLC, of Potomac Fa”s, Virginia, a
biotecllno]ogy firm that deve]ops and markets
genomics—base& &iagnostic procluc’cs. TessArae
prod[ucts already available to customers include
Jiagnostic kits that screen for known and un-
known upper respiratory patllogens like the avi-
an influenza virus, llemorrllagic fever viruses like
the Ebola virus, and infectious agents that might

be used in bioterrorism. TessArae is currently

developing similar RPM assays for equine infec-
tious cliseases, tu})erculosis, and drug—resistant

Stap/qy/ococcus aureus.

The NRL-developed RPM technology offers sev-
eral advances over similar tec}lnologies })eyond
its advantageous use of “raw” un-preprocessed
clinical samples—a shorter timeframe (same-
da.y resu]ts); simultaneous detection of hundreds
of viral and bacterial patl'xogens na single sam-
ple, including possible co—in{;ecting patl'xogens;
zero false positives; and definitive identification
down to strain or serotype levels. Bacterial/viral
strain and serotype identification can be crucial
in traclzing rapi(uy mutating microorganisms or
the alarming emergence of clrug—resistant pa’cho—
gens. Ubiquitous commercial applications could
range widely from national security efforts like
biothreat detection to screening foods for con-
tamination and tracleing the spread of avian flu.
The transferred NRL technology, which is pend-
ing FDA approval for medical use, is expected
to play a signi{'icant role in disease surveillance
in the future. Any success against infectious dis-
case, whether age-old diseases like tuberculosis
or emerging diseases like SARS and AIDS, will
improve pu})hc health, lower health care costs,
and reduce the social clisruption caused })y epi-

demics.

From lefi: Dr. Baochuan Lin, Amanda Horansky-
McKinney, Dr. Anthony Malanoski, Dr. Joel Schnur,
Dr. Zheng Wang. Seated: Dr. Rita Manak

Contact
Dr. David Stenger
202-404-6035
david.stenger@nrl.navy.mil




Lithium Titanium Oxide Spinel Anode System for

High-Power Lithium-lon Batteries

Department of Energy
Argonne National Lal)oratory

From left: Dr. Zonghai Chen, Dr. Khalil Amine and Dr.

Ilias Belharouak

A team from Argonne National Lal)oratory de-
velopedl and transferred a nanop}lasecl lithium
titanium oxide (LTO) spinel anode system for
use in llig}l—power lithium-ion (Li-ion) batteries
suited for 11y13ri(1 electric vehicle (HEV) app]ica—
tions. The recipient of the transfer was EnerDel,
the lithium-ion 1)attery sul)si(liary of Enerl,
Inc., an energy storage company headquartered
in New York City. The innovation includes the
novel anode material, system (]esign features that
permit the anode material to work well with the
commercia”y available lithium manganese oxide
spinel (LMO)—based cathode a(lopte(l ]oy
EnerDel, and a method for factory-scale manu-

{acturing of the material.

The tecllnology ’transfer process })egan
when the Argonne team convinced
EnerDel management to abandon its
former business p]an in favor of one
that centered on HEV 1)attery devel-
opment. Hssential for the transfer was
the Argonne team’s al)i]ity to meet
EnerDel's commercialization goals
within the unprece(lente(l time span
of on]y one year. The commercial re-
alities facing EnerDel when it decided
to work with Argonne were such that
if it couldn’t commercialize a Li-ion
HEV laa’ttery within two years, it might
as well not bother because current mar-
ket opportunities would evaporate as established
HEV 1)at’cery manufacturers would dominate the
emerging mar]zetplace with their own new Li-ion
l)attery oﬁerings. [t was, ’tl’lerefore, al)so]ute]y es-
sential for the transfer that the nominees and
EnerDel pro(luce a prototype l)attery within one

year.

EnerDel is now negotiating to license a pOKthO—
lio of l)a’ttery tecllnologies from Argonne, based
on the success of this transfer. The tecllnologies
include the LTO spine] anode system, a kattery
cllemis’try suitable for plug—in HEVs, higll—con—
cluctivity l)attery electrolytes and electroly’te ad-

ditives, and a cllemis’try for batteries to be used

to store the energy received from solar and wind
energy tecl'mologies‘ The result of the technol-
ogy transfer process is the only lithium-ion bat-
tery for HEVs that meets or exceeds all of the
requirements of the United States Advanced
Battery Consortium—a l)attery that is unques-
tional:)]y the safest, among the most relialale, the
lowest cost Li-ion battery on the market, and the

Ollly one manufacture(l l’)y an Alnericau com-

pany.

Argonne’s LTO spinel anode system has enabled
EnerDel to market higllly reliable and extremely
safe HEV batteries that are smaller in size and
ligllter in weight, provi&e more power and energy,
and have a much 1onger life than the nickel-met-
al hy(lritle batteries found in toolay's HEVs. Use
of the new batteries will encourage HEV sales l)y
e]iminating the premium cllarge(l for these vehi-
cles and l)y a”owing consumers to receive an im-
mediate return on their investment in terms of
fuel cost savings, thus helping reduce America’s
(lepentlence on foreign oil while slasl’ling harm-

ful emissions at the same time.

Contact
Dr. Khalil Amine
630-252-3838
amine@anl.gov



Noninvasive

Pneumothorax Detection

Department of Energy

Lawrence Livermore National Lal)oratory

Pneumothorax is a medical condition caused
l)y air trappe(l in the space between the wall of
the chest cavity and the ]ung. It often results in
reduced lung capacity or collapsed lung. If not
treated quickly, it could cause death in minutes.
Definitive diagnosis requires a chest X-ray or
a CT scan, but t}]ey are not available to emer-
gency responders. Accurate diagnosis is particu-
larly important if a patient is to be airlifted to a
treatment 1(aci]ity because the drop in air pres-
sure could exacerbate symptoms. There exists a
strong need for a portab]e device that can cliag—

nose pneumot]]orax quic]e]y and in the field.

Deve]oped loy a team at the Lawrence Livermore
National Laboratory (LLNL), the noninva-
sive pneumot}]orax detector uses ultrawideband
(UWB) tec]111o]ogy to diagnose this serious med-
ical condition in seconds. The detector emits ul-
tra-short radar pu]ses and captures return signa]s
that are then digitized and stored in any com-
puter.

Diffraction tomography software reconstructs
cross-sectional images from these data and proj-
ects into a grap]lica] user interface. This bat-
tery-operated device is ideal for trauma situa-

tions where low weig]1t, low power consumption,

and insensitivity to acoustic and [N
e]ectromagnetic noise are criti-
cal. The device is so simple to use
that patients at risk of developing
pneumothorax 1(0”0wing a surgica]
proce(lure can carry a detector to

monitor their condition.

ElectroSonics Medical, Inc. (EMI)
is a small business based in Cleve-
land, Ohio. Pormer]y known as
BIOMEC, Inc., the company aims

to accelerate the commercializa-

tion of medical device teclﬁnologies

throug]] internal deve]opment and collabora-
tion with major institutions and origina] equip-
ment manufacturers (OEMS). The company has
worked with LLNL to deve]op a prototype based
on a handheld personal digital assistant (PDA)
with a gl‘apl’lica] user interface, and is pursuing

an exclusive licensing arrangement with LLNL.

Progress is being made in moving the UWB
tec]1no]ogy to clinical validation, and it may be
“tuned” to detect other lilce—t]n'eatening injuries.
The handheld UWB device has the potentia] to
become a mu]’tipurpose product that would be

extreme]y valuable to emergency 1'espon(1ers.

From left: John Chang and Genaro Mempin.
Not pictured: Maria Strain

Contact
Genaro Mempin
925-423-1121
mempin1@]inl.gov




Serial Technology Development

and Transfer in Cargo Security

Department of Energ’y

Lawrence Livermore National Laboratory

Left to right: David Trombino, William Dunlop, Arden Dougan, Annemarie Meike, Carlos (Kique)

il

Contact
Dr. Annemarie Meike
925-423-3735
meike1@lInl.gov

Romero, and Peter Haugen. Dan Archer of Oak Ridge National Laboratory, Dirk Langeveld and Doug-
las Franco of SecureBox Corporation, Frank Swanson, Brian Adlawan of Textron Systems.

The world transports more than 90% of its car-
go by intermodal cargo containers. These ship-
ments, currently numbering around 200 mi”ion,
are vulnerable to damage, theft and other secu-
rity breaches. National security experts identi-
fied the intermodal cargo container as a means
to deliver a weapon of mass destruction to the
U.S. heartland. In 2002, a team at Lawrence
Livermore National Laboratory (LLNL) set out
to understand cargo shipping vulnerabilities and
find solutions. T]wy examined maritime trade,
including ocean sl}ipping, transshipment points,
oﬁ—]oading, storage, and overland transport. Asa
consequence, the LLNL team identified Izey areas
with improvement potential: internal cargo secu-
rity, radiation detection, and active interrogation
of special nuclear materials. They spot]ig}lted the
need to minimize the disruption of this monu-

mental flow of goods and the con sequent require-

ment of an ultra-low false alarm rate in any se-

curity device.

The team pursue(l internal cargo security and ra-
diation detection, emphasizing tests in real-world
scenarios with real end-users to i(lentilc,y, deve]op,
field test, and mature a series of technologies
targeted toward maritime app]ications with a low

1(,a]se alarm rate.

They added technical experts in radiation detec-
tion and ultra wideband (UWB), areas that have
an extensive history of technical development at
LLNL. As company partners joined the exercises
to understand maritime environment needs and
commercialize products, LLNL was able to provide
business solutions for technology transfer. This
maritime test bed connects (Jevelopers, end—users,

and licensees to Jevelop and transfer techno]ogy.

Speci{ic transfers include the Adaptal)]e Radia-
tion Area Monitor (ARAM) to Innovative Sur-
vivabi]ity Technologies (IST) and, ultimately,
Textron Corporation. ARAM is a radiation
spectrometer capable of distinguishing chemical
signatures of normal and abnormal or unwanted
radioactive materials at speeds of up to 50 miles
per hour. The ARAM RadBoat became available
in 2007. In addition, a cargo intrusion detec-
tor known as GUARDIAN was transferred to
SecureBox Corporation. The SecureBox product
is a ]ow—cost, reliable, reusal:)]e, advanced cargo
container security system. The device, which is
based on UWB techno]ogy, relial)]y monitors
containers throughout their voyage and detects
intrusions through any of the container’s six
walls. SecureBox Rel. 1.0 was slated to become

available in late 2008.



Silica Mining from Geothermal Waters

Department of Energ’y

Lawrence Livermore National Laboratory

The United States continues to be a world leader
in geothermal procluction of electricity. One
proljlem in many geothermal turbine facilities is
silica clogging the pipes, filters and heat excha.ng—
ers. Yet the silica can be recovered and sold to
manufacturers of proclucts such as paint, paper,
toothpaste, tires, or dehumidifiers. Also, such
silica can be a source for the well-known short-
age of silicon for solar photovoltaic cells. An
energy company is often focused on power gen-
eration and views silica as a troublesome waste
procluct, but tec}mology at Lawrence Livermore
National La])ora’cory (LLNL) can help not only
solve the silica clogging problem, but mine out
other valuable minerals such as lithium (electric

car batteries), manganese, zinc and tungsten.

Over the last clecac].e, a team of geochemists at
LLNL has worked on research sponsored ljy the
Department of Energy’s Geothermal Program.
More recent]y, they had support from the State
of California’s Energy Commission. The team
took their lab work into the field at Mammoth

Pacific L.Ps geothermal power procluction near

Mammoth Lalaes, California, to show how their
combination of silica extraction process and re-
verse osmosis could llelp plant e)c{'iciency and re-

sult in extraction of valuable metals.

Meanwhile, a Houston-based entrepreneur heard
about the LLNL team’s work and op’cionecl a pat-
ent for the silica extraction process. Later, the
LLNL inventors left the la})oratory and joined
the company that the entrepreneur formed to
Lring this techno]ogy to the mar]zetplace. The
company, Simbol Mining, received $6 million in
venture investment and sited its new 11eac1quar—

ters in the Livermore-Pleasanton Val]ey.

The successful transfer of the silica extraction
geothermal mining technology is an inspiration-
al green—’cech endeavor. It not only can enhance
geothermal plant eH’iciency, but aims to provide
valuable commoclity materials that would oth-
erwise become a waste &isposal proljlem. This
is a beautiful combination of not only solving
a proljlem, but in that process {‘inding a hidden

golcl mine.

Left 1o right: Dr. Leah Rogers, Eddie Scott, and
Cindy Atkins-Duffin of LLNL; and Dr. Bill Bourcier,
Dr. Carol Bruton, and Luka Erceg of Simbol Mining

Contact
Dr. Leah Rogers
925-422-3538
rogers11@linl.gov




Portable Acoustic
Flow Cytometer

Department of Energy
Los Alamos National Lal)oratory

From lefi: Dr. Jobn Martin, Dr. Robert Hab-
bersett, Dr. Steven Graves, Dr. Gregory Goddard
and Dr. Mark Naivar.

Not pictured: Dr. Gregory Kaduchak

The world’s first portab]e acoustic cytometer
(PAC) harnesses acoustic waves to focus cells into
a tig]’lt, centered stream for ana]ysis. The result is
greater t}n‘oug]lput and sensitivity than conven-
tional flow cytometers without the need for large
volumes of purified water and for thousands of

do”ars ]ess.

Deve]ope(l loy researchers with the National Flow
Cytometry Resource (NFCR) at Los Alamos Na-
tional Laboratory (LANL), the PAC is one of

six R&D 100 Awards won 1)y the flow cytometry
team at LANL.

Conventional flow cytometers measure the p}lysi—
cal and biochemical characteristics of cells, or
any particle, and are standard diagnostic equip-
ment in clinical laboratories and medical cen-
ters, where they produce blood cell and leuko-
cyte sul)population counts, and monitor levels of
lymphocytes. A “sheath” fluid, usually a buffered
saline solution, llyclro(lynamica”y focuses cells
t}n‘ougl) a laser beam, requiring both additional
fluidic control systems and the use of large quan-
tities of purified water. Conventional equipment
requires expensive light sources and detectors to
a(lequately illuminate samples and ensure that
enougll scattered and emitted 1ig11t is collected
for analysis. The complexity of the fluidics sys-
tem and the need for high—quality lasers and de-
tectors make most commercial flow cytometers

bulky, expensive, and fragile.

The PAC uses a single ultrasonically vibrated
capi”ary in place of the complex fluidics system.
Eliminating the sheath reduces instrument size
and complexity, operating costs, use of consum-
ables, and waste. This is particularly important in
the field or in 1ess—(1evelopedl areas of the worl(l,

where clean water can be a scarce and valuable
commo&ity. The PAC will make it possil)le for
doctors or technicians to make &iagnoses using
a sma”er, simpler, more ruggecl instrument that
uses fewer consumables and generates minimal

waste.

In an effort to Lring new particle analysis ca-
pa})ilities such as the PAC to clinicians and re-
searchers worldwide, Acoustic Cytometry Sys-
tems (ACS), LLC, a company spun off from
LANL, was founded in 2006 in Los Alamos to
commercialize acoustic focusing technology n

flow cytometry and sample preparation.

Contact
Dr. James Freyer
505-667-2779
freyer@lanl.gov



Ammonia-based Scrubbing Process

to Capture CO2 from Power Generation

Department of Energ’y
National Energy Tecllnology La]jora’tory

Over 50% of the electric power generated in the
U.S. comes from coal—l)urning power generators.
A major concern for power generation systems
that use coal as an energy source is gaseous emis-
sions from the plant. Although certain emissions
are currently regulated, such as sulfur dioxide
and nitric oxides, a very lal‘ge po’cential exists
that carbon dioxide (CO2), a greenhouse gas,
may be regulated in the not-too-distant future.
It is suggested by the scientific community that
global warming can be impacted by an increase in

CO2 concentration in the atmosphere.

Coal—]aurning power generators—new ones that
may be constructed or the vast majority of old-
er ones that will not be retired in the next 30
years—may need to adopt techniques to mitigate
CO2 emissions. Carbon sequestration, CO2
capture followed l)y permanent storage, is a vi-
able technology as outlined in the U.S. Depart-
ment of Energy’s (DQE) F‘ossil Energy Program.
Paten’ce(]., hcensed, and transferred through a
Cooperative Research and Development Agree-
ment (CRADA) lay the National Energy Tech-
nology Labora’tm‘y (NETL), this tecllnology will
aid in the mitigation of CO2 emissions and pro-

vide the power generation industl‘y with an af-

fordable and aclvan’cageous teclnlique to capture

CO2 from power generation point sources.

For this tecllnology, NETL researchers cleve]opecl
a novel process to capture CO2 and other gas-
eous components from flue gas that are emitted
from coal-fired power plants. The technology
was transferred to Powerspan Corporation for
commercialization. Based in Portsmoutl'l, New
Hampshire, Powerspan develops and commercial-
izes proprietary, multi—po”utant control and CO2,
capture tecl'mology for electric power pla.nts. The
’technology transfer activities with Powerspan in-
cluded 1icensing of a patent that describes a tech-
nique to capture CO2 from flue gas by using an
aqueous—]aasecl scrul)})ing solution. A(l(litiona”y,
a Cooperative Research and Development Agree-
ment (CRADA) between NETL and Powerspan
was executed. The potential market for the tech-
no]ogy 18 signi{;icant. When the techno]ogy 18
implemente(l, this new wet scrul)l)ing tec}lnique
will provicle the uti]i’cy inclustry—as well as the
American pu]a]ic—wi’tll a solution for mitigating
g]o]aa] warming and for po”ution control, while
also offering the al)i]ity to maintain e]ectricity at

aﬁor(‘lal)le, reasonal)]e prices.

From left: Kevin Resnik, Henry W, Pennline.
Not pictured: Dr. James Yeh

Contact
Henry Pennline
412-386-6013
henry.pennline@netl.doe.gov




Thief Process for the Removal of

Mercury from Flue Gas

Department of Energy
Nationat Energy Tectnﬂo]ogy Lat)ol‘atol‘y

From left to right: Dr. Evan Granite, Mark Freeman,
William O’'Dowd, Henry W. Pennline. Not pictured:
Richard Hargis

Mercury is a toxic chemical element that has

been linked to many health disorders in humans.
Much of the mercury in the environment comes
from the flue gas produced when coal is burned in
electric utility boilers. Methods to reduce mer-
cury emissions are thus of primary importance
in protecting tlunlans, Wilc].litc, and the environ-

ment.

The “Thief Process,” clcvctopcct t)y researchers
at the National Encrgy chhnology Lat)oratory
(NETL), is a novel, low-cost method of removing
mercury from flue gas from a coal-fired electric
power generator. The process involves extracting
a small portion of the partiatly burned coal from

the combustion unit using a suction pipe called

a “thief” and injecting it in the flue
gas downstream of the boiler. Here
the partia”y burned coal acts like ac-
tivated carbon to soak up mercury in

the flue gas. In tact, activated carbon

1s currentty transportect to many pow-
er plants at great expense for just this
purpose. The 12ey to the Thief Process
is that it greatly reduces mercury re-
mediation costs t)y using a small por-

anct

actualty in the combustion unit—in-

tion of the coal atreacty on hand
stead of expensive activated carbon.

In 2005, the Environmental Protection Agency
issued the Clean Air Mercury Rule (CAMR), which
requirect reductions of as much as 70 percent in
the mercury emitted Ly utitity companies, with
implementation of the rule t)eginning in 2010.
Atthough CAMR has since been rescinded, many
states have ctevetopect their own mercury emission
regutations, and a new federal rule is likely to be
drafted in the near future. In actctition, the Ca-
nadian Council of Ministers of the Environment
endorsed the “Canada-wide standards for Mer-
cury Emissions from Coal-Fired Electric Power
Generation Plants” in October 2006. These
actions spurrect Mobotec (now Nalco L\/lot)otec),
a world leader in nnllti—po]tutant reduction, to

seek a mercury remediation tectlnology to add to

its atreacty extensive proctuct line. NETL licensed
the Thief Process to Mobotec in May 2005.

Nalco Mobotec recently completect testing the
technotogy in a commercial power ptant at Sask-
Power, the principal supptier of electricity for
Saskatchewan. The results of this commercial
testing show that the Thief Process is a viable,
low-cost mercury remediation technotogy that
will enable the United States to continue to use
its 250-year suppty of coal to generate electricity.
The estimated potentiat market for U.S. sales of
the Thief Process is in excess of $1 billion an-

nua”y.

Contact
Dr. Evan Granite
412-386-4607
evan.granite@netl.doe.gov



Inverted, Metamorphic,

Multijunction Solar Cell

Department of Energy
National Renewable Energy Lal)oratory

Developed t)y a team at the National Renewable
Energy Lal)oratory (NREL), the “IMM"—or in-
verted metamorpliic multijunction—solar cell is
a new class of advanced solar cell. This technol-
ogy has the liigliest efficiencies for converting

sunliglit into electrical energy.

The IMM cell’s primary function is to generate
electrical power for both space applications and
terrestrial use. The approacli used leads not only
to cells that exhibit extremely tligti efficiencies,
but are also ultra—liglltweigtlt. These combined
features give the IMM cell a tligti power-to-
weigtit ratio—one that is a Wtiopping 10 times
tiigtier than other current teclinologies. Equally
important is the cell’s ultra—tlexiljility, a feature
that is revolutionizing the ctesign of solar energy

arrays used to power space vehicles.

Transfer of the teclinology t)egan in 2005 when
companies involved in solar power for space ap-
plications innnectiately expressect a strong inter-

est in acquiring the IMM. One company, Em-

core, entered into a Cooperative Research and

Development Agreenient (CRADA) with NREL
that facilitated the transfer of NREL researchers’
unique and considerable know-how to Emcore.
The transfer, in part, allowed Emcore to optimize
the cell performance and prepare IMM cells for
the manutacturing environment. Emcore also
received tuncting from the Air Force Research
Laboratory’s Space Vehicles Directorate to de-

Velop a better cell for space applications.

Because the IMM cell has all of the attributes
liiglily desired for space power, itisona fast track
to commercialization, with proctuction slated for
2010. This ctevelopment process is also leacting
to its near-term use as an enabler of the emerg-
ing terrestrial concentrator pliotovoltaic (CPV)
market. The more efficient and cost-effective
the solar energy system, the more lilzely it 1s to
succeed. A leey environmental benefit will be the
lowering of greenllouse gas emissions as fossil
fuels used for electricity generation are &isplacecl

t)y the application of clean solar tecllnologies.

o

(From left, front row) Manuel Romero, Dr. Dan
Friedman, Anna Duda, Sarah Kurtz, John Geisz
(From left, second row) Dr. Mark Wanlass, Scott
Ward, (From left, third row) Bill McMahon,

Jeff Carapella, Tom Moriarzy.

Not pictured: Andrew Norman, Waldo Olavarria,
Jerry Olson, and Michelle Young.

Contact
Janice Rooney
303-275-3859
Janice_rooney@nrel.gov




CF8C-Plus: New Cast Stainless Steel

for High-Temperature Performance

Department of Energy
Qak Ri(lge National Lal)oratory

Dr. Philip Maziasz
Not pictured: Dr. D. Ray Johnson, Alexander
DeTrana, Michael Pollard, Mort Sill

CF8C-Plus is a low-cost, high-performance
cast stainless steel. Its (levelopment was driven
by the need for more performance and reliabil-
ity in liigli—temperature exhaust components for
advanced diesel and industrial gas turbine appli-
cations. The teclinology—(levelope(l l)y a team
at Qak Ri(lge National Lal:)oratory (ORNL) with
Caterpillar, Inc.—is seen as being able to bridge
the gap between cast iron, steel, and nickel-based
superalloys to provi(le cost-effective pertormance
and reliat)ility upgra(les for many applications,
including advanced diesel engine and industrial

gas turbine combustor or support components.

Advanced diesels, which achieve higher fuel ef-
ficiency and lower emissions, push exhaust tem-
peratures liiglier than what the current exhaust
manifolds and turl)ocliarger casings, which are
made from cast iron, can withstand. Similarly,
advanced industrial gas turbines, whose compo-

nents are cast or Wrouglit from stainless steel, are

Contact
Dr. Philip Maziasz
865-574-5082
maziaszpj@ornl.gov

l)eing operate(l at increased exhaust temperatures
for better efficiency and lower emissions; at those
temperatures, the capal)ilities of the standard
steels are exceeded. Both the diesel engine and
gas turbine applications benefit tremen(lously
from CF8C-Plus because it signiticantly im-
proves liigli—temperature pertormance at simi-
lar cost. It has much more liigli—temperature
strength and greater resistance to aging, fatigue,
and thermal tatigue than standard or comparal)le

premium gracles of stainless steels and alloys.

Thus tai‘, the CF8C-Plus units installed on
Caterpillar diesel engines have generatect about
$5.6 million in revenue, with a potential for a
hundredfold revenue increase for future use in
general automotive applications. In addition to
its involvement with Caterpillar, ORNL is also
partnering with Honeywell to test the teclinology
for a turl)ocliarger liousing application. CF8C-
Plus won an R&D 100 Award in 2003.



SpaciMS: Spatially Resolved

Capillary Inlet Mass Spectrometry

Department of Energy
Qak Ri(].ge National Lal)oratory

Spa’tiauy Resolved CapiHal‘y Inlet Mass Spec-
trometry (SpaciMS), (].cvelopcc]. ]ay a team at
Qak Ridgc National La])oratory (ORNL), is a
tcchnique for minimally invasive sanlpling of
transient distributions of chemical species. The
mininlaﬂy invasive nature of SpaciMS allows
measurements inside operating con{‘ined—space
chemical reactors, such as the small channels

of automotive catalysts, fuel rc£ormc1‘s, or fuel

CC“S.

Understanding the chemical kinetics of engines
and operating reactor systems such as fuel ccHs,
after-treatment dcvices, and fuel reformers is
l)ccoming incrcasingly important. The unique
capiual‘y sampling system of SpaciMS measures
variations in chemical concentration from point
to point within small systems (chemical reactors
and engines) and provides near real-time results,

thus making it a superior diagnostic tool.

Conventional analytical instruments measure
only intake and exhaust composition and there-
fore do not capture the spatially and tenlporauy
rich cl1cmis’try within these systems. By resolv-

ing this detail, SpaciMS provides a new ability to

understand engine, reactor, and catalyst chemis-
try. Al’though originaHy devcloped to S’tu(].y diesel
catalysts, SpaciMS has been applicd to elucidate
the chemistry in a broad range of technologies,
including fuel reformers and fuel cells, fast en-
gine transients (e.g., pulsed fuel-rich-lean opera-
tion), exhaust gas recirculation hardware pcr£or—

mance, and engine intake uniformity.

The ORNL tcchnology has been put to use to
improve vehicle performance. For example, the
SpaciMS was instrumental in launching the
groundljrealzing 2007 Dodgc Ram hcavy—duty
piclcup truck, which met 2010 emissions control
standards three years carly. As SpaciMS becomes
more accessible comlnerciaHy, itis cxpec’tcd that
it will be applicc]. in more systems and in novel

ways.

SpaciMS was dcvelopcd through Cooperative
Research and Dcvclopmcnt Agreements with
Cummins, Inc., and Queen’s University, Bclfas’t,
Ireland, which (].cvelopcc]. a commercial time-of-
ﬂight SpaciMS device with Hiden Analytical.
SpaciMS won an R&D 100 Award in 2008.

From lefi: Dr. Jae-Soon Choi, Dr. Alex Yezerets, Sam
Lewis, Neal Currier, Dr. Bill Partridge, Dr. Gerald
DeVault, David Lundie, Dr. John Storey

Not pictured: Dr. Bob Smithwick, Dr. Alex Goguet,

Dr. Chris Hardacre

Contact
Dr. William Partridge, Jr.
865-946-1234
partridgewp@ornl.gov




Solid Oxide Fuel Cells

Department of Energy
Pacific Northwest National Lai)oratory

Contact
Dr. Vincent Sprenkle
509-375-2370
vincent.sprenkle@pnl.gov

Solid oxide fuel cells (SOFCs) have a number of
advantages over other fuel cell technologies, in-
c]ucling fuel ﬂexi]@iiity, non-precious metal cata-
1ysts, and a high—quaiity waste heat. Research and
development efforts, such as the Department of
Energy’s (DOE) Solid State Energy Conversion
Alliance (SECA), are &emonstra’cing that SOFCs
are a critical component of our national strategy
aimed at energy independence and environmen-

tal sustainability.

SOFCs can deliver sul)stan‘cially higher electrical
conversion efficiencies when comparecl to tradi-
tional technologies such as internal combustion
engines. Applications for SOFC teclinology
range from sub-kilowatt (kW) mi]itary systems,
multi-kW units for residential and mobile auxil-
iary power units (APUs), to iarge—scaie megawatt
(MW) i'iyi)ricl systems operating on gasii;iecl coal.

To commercialize the SOFC teci'inoiogy, Pa-
cific Northwest National Lai)oratory (PNNL)
and Deipili Corporation teamed to cievelop an
APU for vehicles such as iong—haui trucks, mili-

tary transports, and recreational vehicles. Prior

to teaming with Delphi, PNNL had developed
several izey tecl'lno]ogies related to materials and
fabrication processes for SOFC cells and stacks.
These &eveiopments include a cell fabrication
process for an anode-supported SOFC design,
giass and braze seals, high temperature intercon-
nects, and electrochemical and stack models.
Tlirougil an innovative cross-license arrange-
ment, De]phi integratecl the PNNL Jceci'xnology
with its own intellectual property in stack and

system clesign, enai)ling the cleveioplnent of a
highly efficient SOFC system.

The SOFC technology developed by PNNL and
Delphi will play a critical role in improving en-
ergy—ei{'icien‘c power generation in a number of
applications ranging from the aforementioned
APU, to combined heat and power units for resi-
dential customers, to the cievelopment of 1arge—
scale clean-coal-fired power piants. By operating
at higher electrical conversion efficiencies on
reformed hydrocarbon fuels, SOFC technology
can lleip ensure that finite fossil fuel resources

are used eificientiy and c]eaniy.



From lefi: Andrew Rosenblatt, Chris Coyle, Dean Paxton, Derek Maughan, Dr. Gary McVay, Dr. Jeffry Stevenson, Dr. Jin
Yong Kim, Dr. Joe Keller, Dr. Larry Chick, Dr. Scott Weil, Dr. Shubi Mukerjee, Dr. Vincent Sprenkle, Dr. Viadimir Korolev,
Dr. Z. Gary Yang, Eric Mast, Gary Maupin, Jeff Bonnett, John Diebler, John Hardy, Karl Haltiner, Kerry Meinhards, Kurtis

Recknagle, Meg Soldat, Mike Davis, Nathan Canfield, Robert Silva, Russ Bosch, Steven Shaffer




Thermoelectric Ambient
Energy Harvester

Department of Energy
Pacific Northwest National Laboratory

The Thermoelectric Ambient Energy Harvester
teci'xnoiogy pulis power out of the environment
at the exact location it is needed to prociuce us-
able amounts of electric power to run small, low-
power devices such as wireless sensors and radio
trequency transmitters. This capat)iiity to use
naturaiiy occurring temperature differences to
generate power from the surrounding environ-
ment means that a separate fuel source or bat-
tery is not require& for the sensor to function.
The tecilno]ogy is signii‘icantiy ionger—iivect than
batteries or other power sources. [t reduces or
eliminates the need for routine maintenance and
service because it produces the necessary power

tiirougtiout the life of the application.

This teciinoiogy transfer effort t)egan when Pa-
cific Northwest National Lal)oratoryis (PNNL)
Tectinoiogy Entrepreneurship Program partici-
patect in the University of Oregon’s MBA pro-
gram. A student team tieveiopect a successful
business plan/market feasibility study for the
Thermoelectric Ambient Energy Harvester that
identified several promising uses for the technol-
ogy. Subsequently, a new company was formed.

Perpetua Power Source Technologies, based in

Corvallis, Oregon, then negotiateti with PNNL

to license the tectinoiogy for applications in the
wireless sensor field. An initial research license
included an option for the (ieveiopinent of a
prototype for potential future commercializa-
tion. Fo]iowing a very short cievelopment perioci,
Perpetua was granteci an innovative commercial
license to manufacture and distribute its newly
cteveiopect prociuct based on the Thermoelectric
Ambient Energy Harvester tectxnoiogy.

Speciticaiiy, this teci'inoiogy provicles amore effi-
cient and effective power source for appiications
where communication between the site of the ap-
plication and a remote facility is necessary, such
as monitoring the structural integrity of dams,
t)uiiciings, t)ritiges, and pipeiines, where access to
sensor equipment for maintenance and/or repair
is expensive and difficult. With this technology,
the operating life and iite—cycie costs of remote
monitoring systems are no longer directly or in-
ctirectiy dictated t)y the 5- to 10-year maximum
iitespan of traditional batteries or other power
sources, aiiowing for much more efficient use
of operationai resources. Less time and effort
is spent accessing remote locations to check on
and maintain sensor equipment. In addition, the

cost savings realized when less travel is needed

and power sources are replaced less frequently is
signi{‘icant. Finaiiy, Ly continuousiy generating
energy from its natural environment, signii’icant
environmental benefits will accrue. The Energy
Harvester tectinoiogyis ionger iitespan reduces
the trequency of replacement and eliminates
the need for ciisposing of the harmful chemi-
cals present in batteries and other existing power

source options.

Contact
John DeSteese
509-375-2057
john.desteese@pnl.gov



From lefi: Dr. Larry Olsen (PNNL), John DeSteese (PNNL), Jon Hofmeister (Perpetua), Meg Soldat (PNNL),
Paul McClellan (Perpetua), Robert Silva (PNNL), Robert Conger (PNNL)




Princeton Plasma Physics La]oora’cory

Miniature Integrated Nuclear Detection System | Deertment of Enerss

From left: Kenny Silber, Dana
Mastrovito, Bill Davis, Steve Langish,
Charles Gentile.

Rescarchers at the Princeton Plasma Physics
Lal)oratory (PPPL) have clevelopecl a highly ac-
curate and cost-effective nuclear detection sys-

tem for antiterrorism app]ications.

Shortly after the terror attack of Septeml)er 11,
2001, the Department of Energy (DOE) asked
all of its laboratories to identify technologies for
antiterrorism applica‘cions. Using mostly off-
the-shelf components, Charles Gentile and his
coHeagues in the PPPL Tritium Group con{‘ig—
ured a small portal)le and rela‘cively inexpensive
system to iclentify and locate the radioactive ele-
ment tritium that had been deposited through—
out the Tokamak Fusion Test Reactor (TFTR)
vacuum chamber. Charles Gentile and his team
realized that this system, which they had devel-
oped for PPPL’s fusion research effort, would be
very useful for cletecting and ic].entifying speci{'ic
radionuclides suitable for use in a radiological

clispersive device (RDD), connnonly known as a
“clirty bomb.”

The PPPL system known as MINDS (miniature

integratecl nuclear detection system) is very small

comparecl to other systems and has the distinct

aclvantage of L)eing able to differentiate between
threatening and non—tlu‘eatening materials,
therel)y signi{‘icantly reclucing false positives.
MINDS has applications in transportation and
site security, scanning moving vehicles, 1uggage,
cargo vessels, and could be employed at workplace
entrances, post oH’ices, toH})ooths, airports, com-
mercial shipping ports, as well as in police cruis-
ers, to detect the transportation of RDD nuclear

materials.

The system has been transferred to a licensee,
Insitech, Inc., a Par‘cnersllip Intermecliary repre-
senting the business interests of the Armament
Research, Development, and Engineering Center
(ARDEC) located at the U.S. Army’s Picatinny
Arsenal in Morris County, New Jersey. In turn,
Insitech has sublicensed MINDS for use in a
number of locations, inclucling shipping contain-

ers at seaports.

Contact
Charles Gentile
609-243-2139

cgentile@pppl.gov



Novel Dendritic Platinum
Catalysts for Fuel Cells

Department of Energy
Sandia National Laboratories

Renewable energy sources are of great interest
today given the increasing costs and negative
environmental impact associated with continued
fossil fuel use. Hydrogen-powered fuel cells offer
an attractive alternative to current technologies;
]1owever, more duralale, elc,{‘icient, and inexpen-
sive fuel cell cata]ysts are 1'equi1‘e<1 before fuel
cells can be a pl‘actica] and cost-effective solu-
tion to the growing energy crisis. One promising
method of deve]oping l'elative]y inexpensive fuel
cell ca’calysts is the use of high—qua]ity p]atinum
electrucata]ysts that allow the size and shape of
the p]atinum structure to be manipulated at the

nan OSCa](:‘.

Rescarchers at Sandia National Laboratories
(SNL) have developed innovative methods of
producing p]atinum ca’talysts that offer much
greater control over the s]1ape, size, poros-
ity, composition, stability, and other functional
properties of platinum nanostructures than
those achieved by existing methods. These highly
e]q‘icien’t, novel cata]ysts are expec’ted to reduce
the amount of platinum needed and thus reduce
the cost of p]a’tinum cata]ysts for use in fuel cells,
solar cells, and other app]ications in the renew-

able energy sector.

Compass Metals, Inc. has negotiated a license
with SNL for the 1‘ig]1ts to ten patents to malze,

use, and sell these platinum ca’ta]ysts in the

fuel cell area. Under
a mul’ti—year Coop-
erative Research and
Development Agree-
ment (CRADA), SNL
and Compass Metals
collaborat-

ing to further improve

are a]So

the synthesis of p]a’ci—
num nanomaterials

in ]arge—scale prepa-

rations to determine
the best methods for
incorporating these new nanomaterials in the
fabrication of fuel cell electrodes and to discover

new nan oma’ceri a] S.

Ultimately, the advances achieved through this
’tec]Un)]ogy transfer effort will lead to impruved
energy security for the United States. Nanosci-
ence, the s’tm].y of matter at the atomic sca]e,
offers new approaches to addressing U.S. en-
ergy security challenges through understanding
and (].eve]oping materials that exhibit novel and
unprecedented {unctiona]ity for energy produc—
tion, storage, and use. By bui]ding structures one
atom at a time, materials can be designed to have
cata]ytic, electrical, or optica] properties that can
be app]ied to the speci{'ic economic and security

needs of the nation.

From lefi: Dr. Yujiang Song, Dr. John Shelnus,
Dr. Brent Burdick, Dr. Frank von Swol, Dr. Craig

Medforth. Not pictured: Bob Comstock

Contact
Dr. Brent Burdick
505-844-4966
baburdi@sandia.gov




Breast-Specific Gamma Imaging | Derertment of inerss

Thomas Jefferson National Accelerator Facility

A team at the Thomas ]efferson National Accel-
erator F‘acility (]efferson Lal)) successfu”y devel-
ope(l and transferred a lifesaving medical imaging
tec}mology—compact gamma cameras for the
improvecl detection of breast cancer. The gamma
imaging technology was licensed to a high-tech
startup company, Dilon Tec}lnologies, Inc., in
Newport News, Virginia, and is commercia”y
known as the Dilon 6800 Gamma Camera. The
Jefferson Lab Radiation Detector and Medical
Imaging Group, in addition to its principal role
of researc}ling detector solutions and technolo-
gies for experimental nuclear p}lysics research, is
developing application-specific gamma ray imag-
ing detectors for breast cancer diagnostics and
molecular biology medical-oriented research.
This device is a direct spino{:f of tecl'mo]ogy used
in the nuclear physics mission of the Lab.

Breast—Speci{ic Gamma Imaging (BSGI) is a
molecular imaging technique that has proven to
be an effective tool differentiating between ma-
lignant and benign tumors. Better than its prede-
cessor, scintimammograp}ly, BSGI relies on the
advanced imaging tec}lnology of anatomic-spe-
cific detectors to detect early—stage cancers. Prior
to development of this specialized camera, the size

and performance of large general purpose gamma

cameras used to perform scintimammograpl'ly
and other general nuclear medicine applications

was not well-suited to imaging the breast.

Collaboration between ]efferson Lab, clinical
sites, universities and Dilon helped move this
concept from the lab to patients in need. Breast
centers and hospitals across the country—ancl
many international sites—are delivering ad-
vanced patient care because of the lab’s work.
The new BSGI camera based on Jefferson Lab'’s
detector tecl'mology 18 particularly useful in pa-
tients with dense or {;ibrocystic breast tissue, and
it has identified malignancies that were missed
Ly conventional mammograms, resulting n im-

provecl treatment planning and outcomes.

Many technology transfer mechanisms such as
Cooperative Research and Development Agree-
ments (CRADAS), patents and licenses were
utilized to develop this camera from an idea in
a lab to an internationally recognized lifesaving
medical device. The technology transfer efforts
in developing the loreast—speci{'ic gamma imager
epitomize the way that basic research-driven
tecl'lnologies can find application and be devel-
oped and commercialized to make a significant

difference in our claily lives.

Contact
Dr. Drew Weisenberger
757-269-7090
drew@jlab.org



Chimeric Attenuated Dengue Vaccines

Department of Health and Human Services

Centers for Disease Control and Prevention

Dengue fever (DF‘) and (lengue 11emo1‘rl'1agic fe-
ver (DHEF) are viral diseases caused L)y one of
four closely related viral serotypes and the most
significant viral illnesses transmitted by mosqui-
toes to humans worldwide. Infection with one of
these serotypes provicles immunity only to that
speci{'ic serotype for life, so persons ]iving ina
dengue-endemic area can have more than one
dengue infection during their lifetime. Infec-
tions produce a spectrum of clinical illness rang-
ing from a nonspeciﬁc viral syn(lrome to severe

and fatal llemorrhagic disease.

Over 2.5 billion people, inc]ucling travelers,
are at risk of contracting dengue illness in such
tropical regions of the world as Southeast Asia,
the Pacific Islands, the Caribbean, Mexico, Cen-
tral America, South America, and parts of Af-
rica. BHach year tens of millions of cases of DF
occur and, depending on the year, up to hundreds
of thousands of cases of DHE The case—fa’tali’ty
rate of DHF in most countries is about 5%, but
this can be reduced to less than 1% with proper
treatment. Most fatal cases are among children
and young adults. There is a critical worldwide
public health need for a Jengue vaccine that suc-
cessfu“y immunizes and protects humans against

all four types of dengue virus.

The Centers for Disease Control and Prevention
(CDC) have Jeve]ope(l live-attenuated candidate
vaccine viruses that share three identical ge-
netic mutations responsil)le for the nonvirulent
characteristics (attenuation determinants) of the

vaccine viruses.

The vaccine candidates have been genetically and
phenotypicauy characterized in detail. Further-
more, new assays have been developed at CDC
for the purpose of advancing the sagety of these
vaccine viruses. Ul’timate]y, these four strains
will be combined to create a tetravalent vaccine
to protect against all &engue disease with only

one vaccine formulation.

The CDC has licensed and transferred this vac-
cine tecl'mology to Inviragen, Inc., a small bio-
tec}lnology company located in Fort Collins,
Colorado. This technology transfer has moved
these vaccine candidates to a commercial setting,
where tl'ley can be manufactured under the con-
trolled conditions required for product testing
in humans. Success of the program will provicle
a safe, eHective, 1ow—cost, and easy-to-use tet-
ravalent Jengue vaccine that will save millions
of lives and decrease the tremendous economic

burdens caused ]:)y dengue disease.

From lefi: Janae Stovall, Karen Boroughs, Rich
Tsuchyia, Dr. Rich Kinney, Dr. Claire Huang, Betty

Luy, John Argullo.

Contact
Dr. Claire Huang
970-221-6433
yxhO@cdc.gov




Multiplexed Opsonophagocytic Assay (OPA)
for Streptococcus pneumoniae oo D Coned nd roenton”

Streptococcus pneumoniae remains one of the
most significant causes of morbidity and mortal-
ity worldwide and is a major cause of pneumo-
nia, bacterial meningitis, and otitis media (ear
infection).  Until 2000, S. pneumoniae infec-
tions caused over 100,000 hospitalizations for
pneumonia, 6 million cases of otitis mectia, and
60,000 cases of invasive ctisease, inclmting 3300
cases of meningitis in the United States. With
over 60 serotypes of S. pneumoniae that vary l)y
region and country, there is a continuing need to
clevelop and improve S. pneumoniae vaccines l)y
increasing the number of serotypes included in
the vaccine and to include additional serotypes

that are more common in developing countries.

The human loody protects itself against S. pneu-
moniae by a process called opsonophagocytosis,
whereby the presence of functional antibod-
ies leads to the killing of the bacterial cell. To
improve detection of these functional antibod-
ies, Centers for Disease Control and Preven-
tion (CDC) scientists ctevelope(t a nlultiplexett
opsonopllagocytic assay that allows for detection
of opsonic antibodies directed against multiple

serotypes of S. pneumoniae using pneumococcal

polysaccllaricle—coate(t multicolor  fluorescent
beads. The benefits of this flow cytornetry—t)asect
tecllnology include reduced assay time and de-

creased costs due to multiplexing of serotypes.

The transfer of this tecllnology involved joint
research between CDC lab researchers and Flow
Applications, an Ilinois-based company formed
specitically to commercialize this tecllnology.
Transfer was successtully completecl tllrougll a
Cooperative Research and Development Agree-
ment (CRADA) and exclusive license rigllts ob-

tained t>y Flow Applications.

The successful transfer of this tecllnology from
the federal government to the private sector en-
abled rapict proctuction of a commercial proctuct
that is necessary for cletermining the etl-icacy of
S. pneumoniae vaccines. With many potential
ilnprove(t S. pneumoniae vaccines currently un-
der development, sales and use of this technology
will expanct ctramatically over the next few years.
Ultimately, the tecllnology will enable the rapict
implementation of vaccines for S. pneumoniae
targete(t toall populations affected ljy this debili-

tating infectious disease.

Contact
Dr. Joseph Martinez
404-639-3890
Jjmartinez@cdc.gov



Mast Cell Line for Research on
Allergies and Inflammatory Diseases | Doyt of el and Human Service

National Institute of Allergy and Infectious Diseases

Reactive mast cells are the culprit in allergic
discases and have also been implicatcc]. in other
diseases ranging from autoimmune disorders to
cancer to atherosclerosis. These immune sentinel
cells normaﬂy defend against parasites and bac-
teria, but sometimes thcy overreact to harmless
intruders, such as pol]cns or plant oils, releas-
ing granules loaded with inflammation-inciting
molcculcs, such as his’canﬂnc, as well as various
proteases and cytolzincs that cause al]crgic and

inﬂammatory reactions.

Mast cell research has been hampcrc& 13y its re-
liance on primary cultures of human or murine
mast cells. Esta]alishing primary cultures is a cost-
ly, time-consuming affair that takes 6 to 8 weeks
and yields a limited number of cells. A longtime
milestone in allcrgy and inﬂammatory medicine
has been realized by a National Institute of Al-
lergy and Infectious Diseases team, which devel-
opccl a new mast cell line derived from human
mast cell leukemia tissue. Named LAD2, this
line closcly resembles normal mast cells in the
human kocly. The avai]al)ility of this immortal-
ized mast cell line ensures a continuous supply of
human mast cells, yiclcling rcproclucihlc data that

is more casily comparct]. between different labs.

The LAD2 cell line represents a potent tool for
understanding the normal functions of mast
cells within the human }Jody and i&cnti{ying the
mechanisms of a variety of diseases. Research
utilizing this cell line promises to lead to the de-
velopment of novel therapies to combat al]crgic
discases. Since its availa]aility in 2001, the cell
line has been made Wic].cly available to the re-
search community via Material Transfer Agree-
ments, resulting in more than 60 publications
from laboratories worldwide. It has also been
a licensing success, with the execution of more
than 30 licenses with I)iotcchnology and p11ar—

maceutical companies.

With this cell line, scientists are analyzing the
molecular mechanisms used by allergens and
anti-inflammatory agents to aggravate or sup-
press mast cell activity. Projects include iden-
tifying the molecular mediators triggered by al-
lergens, designing tests to identify new allergens,
and dcvcloping con1pouncls to treat inflamma-
tions caused by mast cells. With this new hu-
man cell 1inc, scientists can save time, cﬁort, and
expense to advance auc}'gy and inflammation

]’fCSCa]’Cl’l.

Mast Cell Line Team

Contact
Dr. Arnold Kirshenbaum
301-496-8495
akirshenba@mail.nih.gov




Atomic Oxygen-Textured Surfaces for
Blood Glucose Monitoring National Actonauict and Spce Adinittion

From lefi: Sharon Miller, Bruce Banks, and
Deborah Waters.

A team from NASA Glenn Research Center
(GRC) harnessed the power of oxygen as a single
atom, called atomic oxygen, to simulate the low-
Earth orbital environment for testing the dete-
rioration of spacecraft surfaces. The innovators
have since found several commercial uses for
the corrosive power of atomic oxygen, incluc].ing
cleaning organic material from paintings, detect-
ing document {orgeries, enal)ling chrome coating
to adhere better to brass fauce’ts, and cleaning
organic contaminants from surgical imp]an’cs.
Their most recent use of atomic oxygen has been
to create a device that relial)]y measures blood
glucose levels using a smaller skin priclz than
traditional options, requiring only a miniscule
amount of blood to be drawn and a”owing it to

be drawn from areas other than the fingertip.

NASA GRC holds four patents pertaining to
atomic oxygen uses. The two most recent patents,
both issued in December 2007, describe a meth-
od of texturing a hy&rocarljon surface to separate
the cellular components in blood, a”owing un-

fettered optical sensing of glucose concentration.

To imp]ement this techno]ogy transfer opportu-

nity, NASA GRC has been co”al)orating with
QuestStar Medical of Eden Prairie, Minnesota.

QuestStar Medical, which specializes in medi-
cal diagnostic equipment, began participating in
a series of Space Act Agreements with NASA
GRC in 2003, with the most recent agreement
continuing into 2007. These collaborations re-
sulted in a prototype blood glucose meter called
the Light Pointe Medical Focus Blood Glucose
Monitor for point—of—care and home use. The
device promises to signi{‘icantly lower the cost
of blood glucose monitoring as well as provic].e
faster, easier, and less painful monitoring. With
the device, blood can be drawn from anywhere
on the body, rather than only from the sensitive
{'ingertip, encouraging more frequent monitoring
and thus better po’cen’tial for contro”ing blood
glucose levels. This new blood glucose monitor-
ing meter is eXpectecl to benefit the millions of
adults and children with diabetes who must test

their blood glucose levels several times a clay.

Contact
Bruce Banks
216-433-2308
Bruce.A.Banks@nasa.gov



Auto-Adjustable Pin Tool
for Friction Stir Welding

Marshall Space Flight Center

National Aeronautics and Space Administration

The Auto-Adjustable Pin Tool clesignecl at
NASA’s Marshall Space Flight Center (MSFC)
is an improvement to the friction stir Welcling
(FSW) process—a process already widely rec-
ognizec]. for provicling greatly inlprovec]. weld
properties over conventional fusion welds. In-
troduced and patented ]oy The Welcling Institute
(TWI) in the United Kingclom, FSW has been
widely recognizecl for improved weld properties

over conventional fusion welds.

The FSW process uses a metallic pin tool that
is conlprised. of a threaded pin extencling from
a shoulder. The diameter of the threaded pin 1is
much smaller than the shoulder’s cliameter, and
the 1engt1'x of the pin is roughly the same as the
weld worlzpiece thickness. To affect a weld, the
rotating pin is forced into the al)utting eclges
of a weld joint until the surface of the shoulder

contacts the upper surface of the Worlzpiece. The

ulzeyllole" at the end of welds and the require-
ment for different length pin tools when Welcling

materials of varying thickness.

The NASA technology eliminates the “keyhole,”
and it also enables the Welcling of material that
tapers from one thickness to anot]ler, as found
in the Space Shuttle’s external tank. The auto-
a.c].justal)le pin tool uses a computer—contro”ed
motor to automatica”y retract the pin into the

shoulder of the tool at the end of a Welcl, result-

ing in a smooth hole closure.

The pin tool will be an essential, in’cegral compo-
nent of the baseline weld process used to fabri-
cate/weld the upper stage cryogenic hardware for
the ARES I rocket manufacturing program, and
it is also expectecl to be used for ARES V. FSW
systems using the pin tool technology concept,

with numerous app]ica‘cions in a wide range of

| |

Amy Witsel, Jeff Ding, Sammy Nabors

contact (rulaljing) between the shoulder and the industries, are ena.ljling FSwW app]ications that Contact

upper surface of the worlzpiece induces sufficient  are Versatile, efﬁcient, and cost-competitive. Jeff Ding
frictional energy into the Worlzpiece to elevate 256-544-2700

the temperature of the Worlzpiece into a plastic robert.j.ding@nasa.gov

state. The threaded rotating pin then “stirs” to-
ge’cher the plastic, soft material of the two abut-
ting eclges as the pin tool traverses the weld joint.
No me]ting occurs during the weld process. In
spite of its advantages, FSW has had two major
drawbacks: the reliance on a pin tool that left a




2009 FLC Awards

Evaluator Panel—Awards for Excellence in Technology Transfer

Representing a cross-section of federal laboratories, industry and academia, the members of the Evaluator Panel enthusiastically devoted their time and

effort to judging the dozens of nominations submitted for the Awards for Excellence in Technology Transfer. Selecting the winning technologies was a
difficult task, but these evaluators admirably rose to the challenge. The FLC recognizes their tireless efforts and expresses its gratitude.

Tom Anyos, Technology Ventures Corporation

Mary Archuleta, Air Force Research Laboratory - Space Vehicles Directorate
]os}ma Forbes, TechLink

Dr. Mohamed Lachab, University of South Carolina

Mark Langguth, Argonne National La]soratory

Dr. Jih-Fen Lei, Glenn Research Center

Terry Lync}l, National Institute of Standards and Tec}mo]ogy

Susan McRae, Army Space & Missile Defense Command

Marc Qettinger, Southeastern Universities Research Association

Dr. Gene Olinger, U.S. Army Medical Research Institute of Infectious Diseases
Belinda Padilla, Los Alamos National Laboratory

Brad Parish, Industrial Development Institute

Dan Pitkin, National Institute of Standards and Tec]mo]ogy

Keith Quinn, Universal Technology Corporation

Rick Ritter, Idaho TechConnect, Inc.

David Sikora, Ball Aerospace & Technology Corporation

Dr. Herbert Spiegel, Apphecl Science & Tecl]nology Associates, Inc.

Susan Spralee, Los Alamos National Lal)oratory

Dr. Thomas Stac]zhouse, National Cancer Institute

John S’toc]zinger, National Nuclear Security Administration - Kansas City Plant
Mark Surina, The MITRE Corporation

Dr. Michael Tcmpleton, Temp]eton & Associates, Inc.

Kathryn Townsencl, Naval I\leteorology and Oceanography Command

Larry Zawicki, National Nuclear Security Administration - Kansas City Plant
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Interagency Partnership Award






Department of Agriculture

USDA Forest Service, National Interagency Fire Center

Department of Transportation

Federal Aviation Administration

National Aeronautics and Space Administration
Ames Research Center, Dryclen Flight Research Center

The Wildfire Research and Applica’cions Part-
nersl’lip (WRAP) is a joint effort between the
National Aeronautics and Space Administration
(NASA) and the USDA Forest Service to ex-
plore innovative tec}lnologies to improve remote
sensing observations of fire events. Agencies in-
volved in this cooperative effort include NASA
Ames Research Center, NASA Dryden Research
Center, the USDA Forest Service Remote Sens-
ing Application Center, the National Interagency
Fire Center, and the Federal Aviation Adminis-

tration.

The technology transfer successes of WRAP are
the result of an innovative technical and scientific
team structure that marries fire management per-
sonnel with science and engineering team mem-
bers from NASA, academia, and industry. The
Tactical Fire Remote Sensing Advisory Commit-
tee (TFRSACQ), chaired ljy partners from the U.S.
Forest Service, discusses and highlights critical
wildfire observational technology and knowledge
gaps. The group engages NASA, academia, and

industry to design new solution sets to fill those

gaps within that disaster management commu-
nity. This partnership group has been highly suc-
cessful in maturing, clemonstra‘cing, and integrat-
ing NASA-derived capal)ilities in sensor system
design, telecommunications systems, image-pro-
cessing algorit}lm &evelopment, intelligent sys-
tems design, inter-sensor systems coordination
(sensor—wel)), and data visualization capaljili—
ties. Because of this unique partnership between
wildfire personnel and technologists, wildfire
management agencies are better poised to reduce

wildfire losses and expenclitures.

During missions in summer 2008, a remotely pi-
loted aircraft carrying a NASA sensor flew over
much of California in early ]uly, gat}lering infor-
mation that llelpec]. to {‘igl'lt more than 300 wild-
fires burning in the state. The unmanned Ikhana
aircraft made multiple flights across the state,
scanning the terrain for hot spots and ﬂareups. In
one case, the Tkhana flew over a region of Butte
County and discovered a hot spot near the town
of Paradise. This led to the entire population of
10,000 Leing put under a manc].atory evacuation.

The Wildfire Research and Applications
Partnership Team

The Federal Aviation Administration (FAA)
regula’tes unmanned aircraft ﬂights within the
nation’s airspace. The agency has been able to
quiclzly approve NASA’s ﬂig}lt p]ans for the Tkha-
na and other unmanned aircraft without compro-

mising the safety of any other aircraft in the air.

The cooperation between the FAA and NASA,
developed and matured in 2006, has extended
t}lroug}l the 2007 and 2008 fire seasons. The
FAA processes ﬂig}lt plans in an extremely time-
ly manner, thus allowing the team to mobilize its
ﬂig}lt assets quiclzly in response to changing fire

conditions.

Contact
Vince Ambrosia
650-604-6565
Vincent.G.Ambrosia@nasa.gov
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Outstanding Technology Transfer Professional Award






Department of Defense — Navy
Space and Naval Warfare Systems Center-Pacific

Dr. Stephen Lieberman

Dr. Stephen Lieberman has energizecl technol-
ogy transfer at the Space and Naval Warfare
(SPAWAR) Systems Center - Pacific (SSC Pa-
cific), while solidi{ying SPAWAR’s ‘cechnology
transfer outreach to young business pro{;essionals
and its interaction with inclustry 1ocaHy and na-
tionwide. As Director of the Office of Research
and Tecllnology Applications (ORTA), Dr.
Liecberman has reshapecl SSC Pacific’s technol-
ogy transfer efforts through his informed insight
as a former research scientist and the inventor of

more than 20 patents and patent disclosures.

In just four years as a technology transfer pro-
fessional at SPAWAR, Dr. Lieberman has over-
seen completion of 8 license agreements and 22
CRADAS to date, inclucling the 1argest licensing
fee awarded the U.S. Navy and the Department
of Defense (DOD). His office currently oversees
300 patents and patent disclosures. During his
tenure, technology transfer func].ing handled an-
nually has risen from about $20,000-$40,000
to this fiscal year’s multimillion-dollar agree-
ments, inclucling a CRADA excee&ing $1.7
million with a group of international oil and gas

proc].ucers. Tlle 1none‘cary Value O{: ano‘cher 2008

agreement 1s even 1arger, a licensing paclzage
signe& with a single company for more than 60
patents focused on computer software and hard-
ware, advanced algoritlnns, artificial inte”igence,
semiconductors, c].igital imaging, communication

protocols, 1asers, and optics.

Dr. Licberman’s influence on federal technol-
ogy transfer is magni{‘iecl ‘cln‘ough his other role
as government program manager for the univer-
sity—l)asec]. Center for Commercialization of Ad-
vanced Technology (CCAT). ssC Pacific is the
link between DOD sources of advanced technolo-
gies and CCAT, a congressionauy supportecl pro-
gram that promotes puljlic—private par‘cnerships
between in&ustry, aca(].emia, and government that
is focused on connnercializing early—stage tech-

nologies with applications for the DOD.

Dr. Lieberman'’s technology transfer successes
have clearly been guic].ecl }Jy his own scientific
acumen, his experience—})asecl unclerstancling of
the private sector, and his conviction that the
nation’s continued prominence in technology
and science depends on engaging future inven-

tors and investors.
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Laboratory Director of the Year



Dr. Edgar King, Jr.

Department of Agriculture

Ag’ricultural Research Service, Mid South Area

The Mid South Area Laboratory is one of eight
Areas withinthe U.S. Department ongriculture's
(USDA) Agricultural Research Service (ARS)
that conducts research to clevelop and transfer
solutions to agricultural problems of high na-
tional and regional priority. Since l)ecoming Di-
rector of the Mid South Area in 2001, Dr. Edgar
King has been instrumental in more than dou-
Ming the laboratory’s Luc].get from $54.8 million
to $113.7 rni”ion, and increasing to near 250
the number of research scientists and engineers,
as well as 25 Ph.D. research associates. More-
over, new research units and ARS locations were
established in Lexington and Bowling Green,
Kentucley.

Dr. King's leadership has resulted in numerous
’cechnology transfer a.ccomplishments at ARS

Mid South, inclucling c].eveloping a $5 million a

year ARS National Formosan Subterranean Ter-
mite (FST) program. The centerpiece of the pro-
gram was evaluating the feasibility of using toxic
baits to eliminate FST from the French Quarter
of New Orleans, where the insects were devastat-
ing historic Luildings and clisrupting the tourist
trade. Since 1999 the approach has expanclecl to
over 75 percent of the French Quarter plus the

aclj acent Riverwalk area.

Other accomplishments under Dr. King's ten-
ure include leacling the plan and clesign of the
53,000-square-foot National Biological Con-
trol Lal)oratory for the research of macroorgan-
isms and microorganisms; and the development
of a partnership with the Mississippi Technology
Alliance to drive innovation and technology—

based clevelopmen‘c for the state.



Dr. S. Pete Worden

National Aeronautics and Space Administration

Ames Research Lalz)oratory

Since 1962, NASA Ames Research Center
(ARC) has been co”al)orating with inclustry, aca-
demia, and other government agencies to license
NASA—developed Jcechnology and to acquire
from external partners strategic tecllnologies
suitable for infusion to the mission directorates.
As Director, Dr. S. Pete Worden has supported
the clevelopment of competitive mission propos-
als, the licensing of intellectual property, and the
coordination of an array of educational outreach
and internship programs to inspire and recruit
future scientists and engineers, which are critical

to sustaining a robust technology transfer net-

work inside and outside of ARC.

Dr. Worden has demonstrated a dedication to
technology transfer ’cln‘ough various methods. He
1s persona”y engagec]. in the partnering process
and holds weelely meetings to remain upclated on
all 1zey upcoming partnerships. In another strong
sign of support for technology transfer and part-
nerships, Dr. Worden created a new directorate
at ARC, the New Ventures and Communica-
The Directorate integratecl

various business clevelopment groups at ARC,

tion Directorate.

thus strengt]wening and stream]ining tec]ﬂnology
transfer activities. The new Directorate serves as
NASAs ulcrieml]y front door” to deve]op mutu-
a”y beneficial partners11ips between NASA cen-
ters, industry, universities, nonpro{-its and other
government agencies. By 1(aci1itating, teaming
and managing these re]ationslqips, ARC is able to
augment and Ieverage synergistic capalai]ities. In
2008, the new Directorate executed 70 partner-

s]lip agreements valued at over $20 million.

Dr. Worden has enabled and supported a range of
efforts at ARC targeted at deve]oping entrepre-
neurial initiatives, bui]ding collaborative part-
nerships, and seeding investment in promising
techno]ogies for space science and exp]oration.
Examples include creation of the Small Space-
craft Division, where the Modular Common
Spacecralc’t Bus was develope(l; partnering with
Goog]e to establish three pi]ot projects in the ar-
cas of clean energy and g]oba] prediction/moni—
toring; and deve]oping a plan to revive the formal
Naval Air Station at Moffett Field into a world-
class education and R&D center dedicated to

serving the goa]s of the nation’s space program.
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Service Awards



Lynn Murray

Department of Transportation

Volpe National Transportation Systems Center

Harold Metcalf Award

Lynn Murray has provided sustained and exem-
plary service to the FL.C as an FL.C Representa-
tive for Vo]pe National Transportation Systems
Center, as a member of the Executive Board
and, most signi{'icantly, as the outstancling and

innovative chair of the Education and Training

(E&T) Committee.

Before stepping down from her seven-year tenure
as BT Committee Chair in September 2008, Ms.
Murray revitalized the FL.C’s education and train-
ing program to ensure that technology transfer
professionals from the Consortium’s member labo-
ratories and agencies, as well as technology transfer
professionals from inclus’cry, academia, and state
and local governments, receive continuous and
up—to—cla’ce training on all aspects of Jcechnology
transfer so Jclley are fuuy cognizant of the various
technology transfer processes and mechanisms and
know how to use them eﬁectively to accomplisl'l the

Consortium’s technology transfer mission.

In addition, Ms. Murray conceived and led the de-
velopment of nontraditional methods of promul-
gating Jcechnology transfer training to better serve
the FLC’s geographically diverse 1nem1)ersllip. To
reinforce the training provided at national meet-
ings and to facilitate distance learning, in 2006
she directed the development, marlzeting, and
distribution of the successful and popular 21-
hour T2 Video Training Program, which consists
of 11 DVDs and 3 CDs, including printecl and
electronic copies of the training presentations, in

professionany proclucecl boxed sets.

Ms. Murray’s 1ea(1ersl'1ip and contributions as
E&T Committee Chair have been valuable to
both FL.C members and participants in the edu-
cational and training events associated with an-
nual mem})ership meetings. The quality stan-
dards established under her 1ea&ership set a very
high bar for all who follow her in this position.



Edward Linsenmeyer

Department of Defense - Navy

Naval Surface Warfare Center, Panama City

Representative of the Year Award

Edward Linsenmeyer is Manager of the Office
of Research and Tec}lnology Applications at the
Naval Surface Warfare Center in Panama City,
Florida, but his ongoing service to the FL.C has
benefitted technology transfer activities across
the spectrum of federal laboratories, as well as his
own. One very signi{'icant and 1(ar—reac}1ing ex-

amp]e of this is his dedicated assistance over the

past year to hold an innovative La})oratory Di-
rectors Network Forum. Sponsorecl Ly the FL.C
and hosted Ly the Department of Energy, the fo-
rum was held in Washington, D.C., in July 2008.
The Lal)oratory Directors Network Forum was
organizet]. to allow federal 1a]30ratory executives
to excllange ideas and experiences, as well as to
increase mutual awareness of other agencies’ ca-

pabilities and areas of special expertise.

Mr. Linsenmeyer has a long track record of at-
tracting and cultivating industry interest in FL.C
labs. His outreach and organization skills playecl
an essential role in &eveloping the World’s Best
Technology Showcase, which began as a concept
just six years ago and has become an unparauelecl,
deal-focused event involving investors, licensees,

and techno]ogy transfer professionals.

Mr. Linsenmeyer’s commitment to outreach—to
inclustry, acaclenlia, and small business—con-
tinues to drive his work in the FLC and at his

own lab. For instance, he held discussions with

the Florida Small Business Development Center
about the use of federal labs in conjunction with

Small Business Innovation Research programs.

In addition, Mr. Linsenmeyer continues to head
coordination of the DOD STEM Learning Mod-
ules program in Florida. Sponsore& Ly the DOD
under the National Defense Education Program,
thisisa program to enhance inquiry—hase& scien-
tific 1earning in which DOD scientists and engi-
neers work directly in the classroom with middle
and higl'x school science teachers. The coopera-
tive program involves the Naval Surface Warfare
Center, school districts, Florida State University
Panama City, and Gulf Coast Community Col-
lege (GCCC)




Jesse Erlich, Esq.

Burns & Levinson LLLP

Outstanding Service Award

Jesse Erlich, a Partner at Burns & Levinson LLP,
has contributed to the FLC over many years.
Drawing on his years of expertise in intellectual
property (IP), Mr. Erlich has advised the Con-
sortium on IP issues, as well as presented at FL.C
training sessions on a wide range of IP topics and
government contract matters, Small Business In-
novation Research (SBIR) programs, and home-
land security issues. He has also assisted the
FLC’s Washington, D.C, office with its interac-
tions with Congress and has always made himself
available to all government personnel to answer

questions relating to IP and technology transfer.

Mr. Erlich represents a wide array of clients such
as universities and small and large technology
companies in diverse technological fields. He
provicles advice on patents and other forms of IP;
1icensing and governnlent—relatecl matters; and is

also involved with the preparation and prosecu-

tion of patent applications (U.S. and {oreign).
In a representative case, Mr. Erlich obtained 1P
protection for a client and thereafter was instru-
mental in negotiating and preparing agreements
trans£erring a substantial portion of the IP to a

major company.

Currently on the fa.culty of the Advanced Licens-
ing Institute at Franklin Pierce Law School, Mr.
Erlich also served on the fa.cul‘cy of The National
Intellectual Property Law Institute, Pos’cgradua’ce
Program in Intellectual Property and The Intel-
lectual Property Institute for Corporate Counsel,
both in Washington, D.C. A frequent lecturer
and spealzer, Mr. Erlich has been asked to appear
before groups ranging from the WPI Venture
Forum to Government Patent Law Association
Conferences and the Franklin Pierce Law School
Annual Licensing Program to the American As-

sociation of State Coneges and Universities.
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Regional Award Winners



The FLC congratulates the following FLC regional award winners who were recognized in 2008.

Outstancting Commercialization Success
Idaho National Lat)oratory

Wyoming Business Council

“WyINL Code”

Outstancting Partnersl'iip
Lawrence Livermore National Laboratory

Secure Box Corporation

Outstancting Partnersl'iip
Perpetua Power Puck
Pacific Northwest National Lal)oratory

Outstancting Partnersl'iip
SPAWAR Systems Center San Diego
TechLink

Outstanding Partnership
Wildfire Research and Applications Partnersl'lip Project”

Outstan(ling Tecllnology Development
Idaho National Lal)oratory
“Antibody Profiling Identification”

Outstan(ling Tecllnology Development
Idaho National Lal)oratory
“Motion to Energy Power Generation Technology”

Outstancting Teclinology Development
Lawrence Livermore National Laboratory

“Autonomous Patl'logen Detection System”

Outstan(ling Tecllnology Development
Lawrence Livermore National Lal)oratory

“Noninvasive Pneumothorax Detector”*

n *Also a 2009 National Awar(l Winner



Outstancting Technology Development
NASA Ames Research Center
“Data Parallel Line Relaxation Code Team”

Outstancting Technology Development

NASA Ames Research Center
“Lightweight Ceramic Ablator Team”

Outstancting Technology Development
Pacific Northwest National Lahoratory
“Energy Expert”

Outstancting Technology Development
Pacific Northwest National Lahoratory
“Titanium Metal Injection Molding”

Outstancting Technology Development

SPAWAR Systems Center

“Robotic Radio Communication System”

Mid-Atlantic Region

Partnership Award

Innovative Partnerships Office
NASA Goddard Space Flight Center

Regional Excellence in Technology Transfer Award
National Energy Technology Lahoratory
“Thief Process for the Removal of Mercury from Flue Gas™

National Energy Technology Lahoratory

“Ammonia-based Scruhhing Process to Capture CO2 from Power Generation”*

National Cancer Institute
Select100™ Multi—Specimen Loader and Image Acquisition System”

*Also a 2009 National Award Winner a



Mid-Continent Region
Excellence in Technology Transfer Award
National Renewable Energy La])oratory

“Hybrid CIGS Solar Cell Manufacturing Process”

Excellence in Technology Transfer Award
WhisperGen Limited

Rocky Mountain Qilfield Testing Center
BP America

“Stirling Cycle Generators”

Notable Tectlnology Development
Air Force Research Lal)oratory, Directed Energy Directorate
“Active Denial System”

Notable Tectlnology Development
Lockheed Martin Corp. Aeronautics
“Selt—Assemt)]ing Process for Falarica.ting Tailored Thin Films”

Notable Tectlnology Development
Los Alamos National Lat)oratory

“Hyperion Power Generation, Inc.”

Notable Tectlnology Development
Los Alamos National Lat)oratory
“Take-OH™: Enhancing Plants with a Natural Metabolite”

Notable Tectlnology Development
NASA ]o}lnson Space Center
“Partial Pressure Oxygen Mask”

Notable Tectlnology Development

Sandia National Laboratories
“TacNet Tracker®”



Notable Tecl'lnology Development

USDA ARS Grazinglands Research Laboratory
“Grasspea: A Proven Nitrogen and Forage Legume Crop”
Outstanding Labora’cory Representative

Mary Archuleta

Air Force Research La})ora’cory - Phillips Site

Outstanding Partnership

Midwest Forensics Resource Center

Outstanding Partnership
U.S. Air Force Academy Human BEnvironmental Research Center

Midwest Region
Excellence in Technology Transfer

Argonne National La})oratory

“Lithium Titanium Oxide Spinel Anode System for High—Power Lithium-Ion Batteries”*

Excellence in Technology Transfer
National Institute for Qccupational Safety and Health
“Handwipe Removal Method for Metals”

Northeast Region
Excellence in Technology Transfer Award
Princeton Plasma Physics La})ora’cory
“Advanced Diamond Wire Cutting System”

Excellence in Tec}mology Transfer Award
U.S. Army Armament Research, Development & Engineering Center
“CoyoteTM Unattended Ground Sensor Network”

Industry/Non—fecleral Government/University Award

Rowan University

Regional Appreciation Award
Jacok (Jesse) Erlich, Burns & Levinson LLP*

*Also a 2009 National Award Winner ﬁ



Regional Coordinator’s Bxcellence Award
Lewis Meixler, Princeton Plasma Physics Laboratory

Regional La})oratory Award
U.S. Army Armament Research, Development and Engineering Center

Southeast Region

Project of the Year
Qak Ridge National Laboratory
“CF8C-Plus: New Cast Stainless Steel for High-Temperature Performance”*

Excellence in Technology Transfer Award
Qak Ridge National Laboratory
“Aclap’cive Band Excitation Method in Scanning Probe Microscopy”

Excellence in Technology Transfer Award
Centers for Disease Control and Prevention

“Multiplexed Opsonophagocytic Assay (OPA) for Streptococcus pneumoniae”*

Excellence in Technology Transfer Award
Centers for Disease Control and Prevention
“Chimeric Flavivirus Vaccines Based on Attenuated Dengue Type 2 Virus™*

Excellence in Technology Transfer Award

Agricultural Research Service, Mid South Area
“Improved Oxygen Management in Channel Catfish Hatcheries”

m *Also a 2009 National Awar(l Winner



2009 FLC Awards

Honorable Mention



H O n O ra b | e M e n tl O n Awards for Excellence in Tecllnolog’y Transfer

The FLC recognizes the following nominees for their commitment to technology transfer and support of our mission.

Department of Agriculture

Agricultural Research Service, Beltsville Area

“Developing Safe and Drug—{ree Control Strategies for Poultry Patllogens"
“DNA Fingerprinting to Detect Potato Pathogen Diversity”

Agricultural Research Service, Eastern Regional Research Center
“Flash Pasteurization for Improvecl Food Safety of Precooked Sausages”
“Predictive Microbiology Information Portal for Enhancing the Nation’s Food Safety”

Agricultural Research Service, Mid South Area

“Area-wide Control of Formosan Subterranean Termites”
“Improvecl Oxygen Management in Channel Catfish Hatcheries”
“Lipid Lowering Property of the Natural Product Pterostilbene”

Agricultural Research Service, Midwest Area
“New CMS Source and Molecular Markers for Hybrid Onion”
“Pesticide Reduction Technology for the Ornamental Nursery and Floral Industry”

Agricultural Research Service, Pacific West Area

“For Deve]opment and Transfer of the Automated Geospatial Watershed Assessment Tool”
“For Development and Transfer of Superior Varieties of Apricot”

“For Deve]opment and Transfer of Tecllnology Related to Guayule"

Agricultural Research Service, South Atlantic Area

“AMla-Guard, a New Biopesticide for Controlling Aflatoxin Contamination”
“Method for Assessing Insect Bite Protection Efficacy for Combat Uniforms”
“Southernpea Cultivars with a Persistent Green Seed Color Trait”

Agricultural Research Service, Southern Plains Area
“Soil and Water Assessment Tool for National Environmental Assessments”

Department of Commerce

National Institute of Standards and Technology

“68(Ge-based PET ‘Phantom’ with NIST Traceability for PET Scanner Calibration”
“Building and Fire Code Changes by the International Code Council”



“ ‘Slug Calorimeter’ for Obtaining Thermal Concluctivity Measurements at Elevated Temperatures”

Department of Defense — Army
U.S. Army Eclgewood Chemical Biological Center
“CBRN Unmanned Ground Vehicle”

“Chemical Agent Simulant Training Composition”

U.S. Army Armament Research, Development and Engineering Center
“Coyotem Unattended Ground Sensor Network”

U.S. Army Engineer Research and Developrnent Center — Environmental Lal)oratory
“Biological Formulations and Applica’cion Tecl'lniques for Managing Aquatic Plant Pests”

Department of Defense — Air Force
Air Force Research La})ora’cory, Directed Energy Directorate
“Active Denial System”

Air Force Research La})ora’cory, Human Effectiveness Directorate
“Live-Virtual-Constructive Integration”

Department of Defense — National Security Agency
Laboratory for Physical Sciences
“Forward Scattered Electron Image Sample Holder”

Department of Energy
Argonne National La})ora’tory
“Diesel DeNOx Ca’calyst"

Los Alamos National Labora’cory
“ENABLE: Energetic Neutral Atom Beam Lithography and Eptiaxy”

“Green Fluorescent Protein Toolbox”

National Energy Technology Laboratory
“High Speed Particle Imaging System”

Qak Ridge National Laboratory
“Aolaptive Band Excitation Method in Scanning Probe Microscopy”
“Automotive In-Motion Vehicle Evaluation Environment”

Pacific Northwest National Laboratory
“Secure Safe”




Princeton Plasma Physics Laboratory
“Advanced Diamond Wire Cutting System”

Sandia National Laboratories
“Kyce™ 4.0.2 Parallel Electronic Simulator”

Environmental Protection Agency
Office of Transportation and Air Quality
“Carchip Green® - A New Age for Vehicle Inspectors and Maintenance”

Department of Health & Human Services
National Cancer Institute, National Institutes of Health
“Select100™ Multi—Specimen Loader and Image Acquisition System”

National Heart Lung and Blood Institute, National Institutes of Health
“Higl'l Speecl Counter Current Cl’lromatography"

National Aeronautics and Space Administration
Ames Research Center
“Data-Parallel Line Relaxation Code”

Goddard Space Flight Center
“Aolaptive Sensor Fleet”
“SensorWeb 2.0”

Kennecly Space Center
“Low Differential Pressure Generator”

H O n O ra b | e M e n ti O n Interag’ency Partnersllip Award

The FLC recognizes the following nominees for their joint efforts in technology transfer.

U.S. Army Eclgewoo& Chemical Biological Center and the Environmental Protection Agency



H onora b | e M en ti on Outstanding Technology Transfer Professional Award

The FL.C recognizes the following nominees for their efforts advancing technology transfer at their facilities.

Department of Defense — Navy
Paul Fritz
Naval Air Warfare Center, Aircraft Division

Department of Defense — Air Force

Joseph Chavez
Air Force Research Labora’cory, Space Vehicles Directorate

Ricardo Negron
Air Force Research Labora’cory, Plans and Programs Directorate

Department of Energy

Cl’leryl Cejlza
Pacific Northwest National Laboratory

Department of Health & Human Services
Karen Maurey
National Cancer Institute

National Aeronautics and Space Administration

David Makufka
Kennecly Space Center

H O n O ra b | e M e nti O n Lalooratory Director of the Year Awar(l

The FLC recognizes the following nominees for their efforts in making maximum contributions to the overall
enhancement of technology transfer for economic clevelopment.

Department of Commerce
Dr. Belinda Collins
National Institute of Standards and Technology




Department of Defense — Navy
Duane Embree
Naval Surface Warfare Center, Crane Division

Captain Mark Kohlheim, Carmela Keeney, Gary Wang
Space and Naval Warfare Systems Center Pacific

Vice Admiral Ann Rondeau
U.S. Transportation Command

Department of Defense — Air Force
Susan Thornton
Air Force Research La})ora’cory, Directed Energy Directorate

Department of Energy
Vincent Trim

Honeywell EMé&T, The Kansas City Plant

Department of Health & Human Services
Dr. Robert Wiltrout

Center for Cancer Research, National Cancer Institute

National Aeronautics and Space Administration
Dr. Woodrow Whitlow, Jr.
Glenn Research Center

Honorable Mention | service Awards

The FL.C recognizes the Jfollowing nominees for their noteworthy support in furt}lering the mission of the FLC.

Harold Metca/f Award

Department of Defense — Navy
Dr. Theresa Baus
Naval Undersea Warfare Center-Division Newport

Department of Energy
Lewis Meixler
Princeton Plasma Physics Laboratory



Department of Transportation

Deborah Germak
FAA William J. Hughes Technical Center

Representative of the Year Award
Department of Energy

Lewis Meixler

Princeton Plasma Physics Laboratory

Outstanding Service Award

David McFeeters-Krone
Intellectual Assets Corporation

Major Jamey Sillence
United States Strategic Command




FLC Awards Program Calendar

The calendar year for the FLC awards program runs from June to May.

Each year, awards are presented in the {oﬂowing categories:
* Awards for Excellence n Technology Transfer
* Lal)oratory Director of the Year
* FLC Service Awards
- Harold Metcalf Award
- Representative of the Year Award
- Outstan(ling Service Award
* Outstanding Technology Transfer Professional Award
* Interagency Partnership Award

The following timeline reflects the awards program’s activity as of press time. Please refer to the FLC website (Www.federaﬂalas.org) for uptlates.

June/July

Criteria for all awards are reviewed and revised as needed.

August/| Septem])er
Nomination forms for all categories are distributed via e—mail, standard mail, FLC roundtables, and the FLC website.

October
Completed nominations for all categories are submitted to the Management Support Office for processing.

Noveml)er/Deceml)er

]udging periool for submitted award nominations in all categories.

January

Notification of award winners and non-winners in all categories.

Feln'uary/ March/April
Award winners register for FL.C national meeting; non-winners of the Awards for Excellence in Technology Transfer receive written feedback

from award evaluators.

May
Awards presented at FL.C national meeting.
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