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for Technology Transfer

Facilitating Technology Transfer

Formally chartered by the Federal Technology Transfer Act
of 1986, the Federal Laboratory Consortium for Technology
Transfer (FLC) is a nationwide network of over 300 federal
laboratories, agencies and research centers that foster
commercialization best practice strategies and opportunities
for accelerating technologies out of the labs and into the
marketplace. The American taxpayers’ investment in our
federal laboratories’ research and development (R&D) efforts
has spurred scientific and technological breakthroughs that
can return dividends for our economy—such as creating
new industries, businesses and jobs—when introduced to
the marketplace.

The FLC’s mission is to promote, educate, and facilitate
federal technology transfer (T2) among its member labs and
institutions so they can easily attain their commercialization

goals, and create a social and economic impact with new
innovative technologies. Through the various resources,
events, education and training, tools, and services the FLC
creates and provides for members throughout its six regions
and on federallabs.org, our federal laboratories are better
able to create partnerships, navigate the commercialization
process, and achieve market success.

By serving as the touchstone for technology transfer
communication, education, and open data services tools,
the FLC plays a central role in providing the skilled tech
transfer workforce that our country needs. These highly
motivated tech transfer professionals are the driving force
behind improving the ability of federal labs to partner
effectively with the private sector. The FLC strives to
support the dedicated individuals who make up the federal
laboratory system by continuing to serve as a gateway for
industry, government, and academia to access R&D and
stimulate our nation’s economic health.

MESSAGE FROM
THE AWARDS
COMMITTEE CHAIR

Welcome, and thank you for joining us as we present the 2016 FLC awards. Federal laboratories building
partnerships to bring new technologies to the marketplace is the core of the government’s technology
transfer mission. The award winners this year provide excellent examples of how everyday lives are
enhanced when technology transfer is well-executed.

The 2016 FLC awards mark my first full year as the Awards Committee Chair, and it has truly been an
honor to serve and take part in this process. The quality of award nominations describing the work being
done to move federal technologies into use by the public and private sectors was quite impressive,
which made the awards selection process quite a demanding one for the Awards Committee evaluators.
We trust that you will be as pleased as we are with the variety and substance of federal technologies and
federal technology transfer efforts that are represented at this year’s FLC awards ceremony.

Outstanding Technology Transfer Professional Award - for
an FLC laboratory technology transfer professional who has
demonstrated outstanding work transferring a technology in a
manner significantly over and above what was called for in the
normal course of their position.

BE RECOGNIZED IN THE
FOLLOWING CATEGORIES:

Excellence in Technology Transfer Awards — for employees
of FLC member laboratories and technology transfer staff
who have accomplished outstanding work in the process of
transferring federally developed technology.

Rookie of the Year Award — recognizes an FLC laboratory
professional with three years (or less) experience in a
technology transfer position who has demonstrated
outstanding work in the field of technology transfer over and
above what was called for in the normal course of their duties.

Interagency Partnership Award — presented jointly to agency
and laboratory employees from at least two different agencies
who have collaboratively accomplished outstanding work in
transferring a technology.

FLC Service Award/Harold Metcalf Award — presented to an
FLC laboratory employee for sustained significant service to
the FLC as an organization.

Laboratory Director of the Year Award — honors laboratory
directors who have made outstanding contributions to support
technology transfer activities in their organizations and the
communities they serve.

State and Local Economic Development Award - for
successful initiatives that involve partnership between state or
local economic development groups and federal laboratories
for economic benefit.

Reflecting the theme of the 2016 national meeting, “From Discovery to Commercialization,” the following pages tell stories of
how teams of dedicated scientists, researchers, technology transfer professionals, and partners in a wide range of fields worked
seamlessly to take federal technologies from the drawing board to applications that stand to collectively benefit millions. These
partnerships truly reflect what federal technology transfer is all about, and it is an honor for the FLC to recognize the dedicated
individuals behind them.

Congratulations to the winners of the 2016 FLC awards.

Donna Bialozor
Awards Committee Chair

Promoting, Educating, and Facilitating Technology Transfer
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Handheld Imaging Device and Methad for
Improving Cleaning and Sanitation Inspection of
Food Processing Environments

Building Airflow and Contaminant Computer
Model for Sustainability and Health

Department of Commerce
National Institute of Standards and Technology

U.S. Department of Agriculture - Agricultural Research Service
Environmental Microbial and Food Safety Laboratory

The handheld device developed
by the Environmental Microbial
and Food Safety Laboratory

has Wi-Fi capabilities to

display live inspection images

on smartphones or remote
computers to help with performing
visual sanitation inspections.

Left to right:

Dr. Moon Kim
Dr. Kevin Chao
Dr. Alan Lefcourt
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Contact: Dr. Moon S. Kim, 301-504-8462, moon.kim@ars.usda.gov

Consider a technology that allows supertall
skyscrapers to be designed with lower energy
use and environmental impacts, enables building
smoke control systems that give occupants
enough time to evacuate buildings during fires,
and protects homeowners from the risks of carbon
monoxide poisoning from portable generators.
All of these have been made possible by the
National Institute of Standards and Technology
(NIST) with the development of a technology
known as the CONTAM building model, which
has been transferred to end users in the building
community to meet these needs and more.
CONTAM was collaboratively developed as a
multizone transport simulation program that
predicts air and contaminant movement in
complex buildings. It was originally developed as
a research tool, but given its broad application to
real-world problems, the technology development
has been followed by a multifaceted technology
transfer effort involving the interaction of NIST
staff with architects, engineers, indoor air

quality professionals, and building security
experts in the public and private sectors.

Starting with the release of CONTAM version 3.0
in 2011, a major effort was undertaken to further
develop the technology and transfer it to a wide
range of users. The CONTAM team successfully
managed the development, distribution and
application of this simulation tool, working

with numerous partners outside of NIST. These
partnerships, including a collaboration under

a Cooperative Research and Development
Agreement (CRADA), were undertaken to enable
the program to support various applications of
CONTAM, ranging from the design of sustainable
buildings to the development of technologies to
make buildings safe and secure from intentional
and unintentional threats.

The transfer of CONTAM to its broad user
community has involved a combination of technical
reports and papers, conference presentations,

a website devoted to CONTAM, email contact
with users, a Yahoo user group, training, and
interactions with professional colleagues from the
research and building practitioner communities.
These interactions have included public-private
partnerships to collaborate on identifying
computational needs to support the application
of CONTAM. These needs were then met by NIST
through modifications to CONTAM and transfer of
these new capabilities to these users.

As a result of this technology transfer success,
CONTAM has contributed to reduced energy
consumption and improved indoor air quality in
today’s sustainable buildings, improved building
occupant safety in the event of fire, and more
secure buildings in the event of intentional or
unintentional airborne releases of chemical,
biological and radiological agents.

Left to right:

Brian Polidoro,
Steven Emmerich and
Dr. Stuart Dols.
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Contact: W. Stuart Dols, 301-975-5860, william.dols@nist.gov
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HyperX Parallel Memory/Processor Network
Chip for Communications Equipment

Department of Defense — U.S. Army

U.S. Army Armament Research, Development and Engineering Center

The HyperX processor chip is a low-power,
scalable, and embedded processor platform that
may become the world’s processing standard

for advanced communication and image/video
devices. Capable of storing, processing and
retrieving massive amounts of data, HyperX
combines the high computational performance

of application-specific integrated circuits, the
reconfiguration performance of programmable
technology, and the “ease of use” of general
purpose processors. These goals are achieved in a
low-power processor less than a square centimeter
in size.

“Using both serial and parallel
processing with multiple programs
operating simultaneously, the
technology handles massive amounts
of data more efficiently than other
readily available multicore processors.”

Using both serial and parallel processing with
multiple programs operating simultaneously, the
technology handles massive amounts of data more
efficiently than other readily available multicore
processors. Energy consumption is also balanced
across the low-power chip, avoiding the hot spots
and active cooling systems typical in comparable
multicore processors. As a result, commercial
users of HyperX processors report a reduction in

Dr. Paul Willson

Not pictured:
Michael Doerr,
Dr. Robert Reuss

power consumption by a factor of ten and a tenfold
improvement in performance, as well as reduced
chip count.

Evolving from hyperspectral image processing
software created by Dr. Paul Willson while
employed by the U.S. Army Armament Research,
Development and Engineering Center (ARDEC) in
the 1990s, the commercialization of the HyperX
chip spanned more than a decade. From 2000

to 2012, a series of Small Business Innovation
Research (SBIR) contracts between ARDEC and
Coherent Logix (CLX) transformed Dr. Willson’s
innovative software into a groundbreaking multicore
parallel processing technology. Other technology
transfer tools, such as a 2011 Department

of Defense Memorandum of Understanding,
transitioned the technology to other locations.
Throughout this time, Dr. Willson, Michael Doerr
(CLX Chief Executive Officer), and Dr. Robert Reuss
(Defense Advanced Research Projects Agency,
Program Manager for HyperX) worked diligently

to advance the technology. Today the HyperX
processor chip is the cornerstone of CLX’s portfolio
of commercial products, with 29 related patents.

Among the multiple commercial products now
with embedded Hyper technology are ixMax, the
world’s first carrier-class cognitive radio network,
and small cell consumer and commercial wireless
communications equipment from Public Wireless.
As the power and popularity of mobile devices
grows, HyperX has the promise to meet increasing
commercial and military needs for faster data
processing with lower power consumption.

Contact: Dr. Venkataraman Swaminathan, 973-724-7455, venkataraman.swaminathan.civ@mail.mil
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Department of Defense — U.S. Army

U.S. Army Engineer Research and Development Center

The Hardened Alternative Trailer System (HATS)
grew out of increasing numbers of forced entry,
small-arms, and ballistic attacks impacting
personnel in and around U.S. embassies. Existing
containerized housing units offered little-to-no force
protection and required up-armoring in the field, a
costly and unreliable means of addressing federal
forced entry and blast-resistant requirements. HATS
modules were developed and tested to exceed
threat-level requirements and to be fully compatible
with conventional International Organization for
Standardization (ISO) freight container dimensions.
The HATS modularity enables standardized
shipping and handling, and the ability to stack units
at site destinations to create multi-level building
complexes. This hardened turnkey approach
permits rapid implementation of secure, cost-
effective modules to serve as housing, offices, and
safe havens for U.S. personnel abroad.

In just two short years (2011-2013), the HATS
technology moved from concept to initial
implementation. U.S. Army Engineer Research
and Development Center Geotechnical and
Structures Laboratory (ERDC-GSL) engineering
capabilities were recruited to address the concept
initiated by the Department of State, Bureau of
Diplomatic Security (DoS-DS). In 2012, the ERDC-
GSL team collaborated to design, prototype,

and blast test HATS to meet DoS-DS standards.
Advancing rapidly to address demands for HATS
demonstration units, the team had security
concerns about how to release the sensitive design
specifications and future updates to achieve high-
quality manufacturing. By devising a technology
transfer solution, the team protected the HATS
design and method of production in 2013 under

a first patent application; developed a licensing
process to prequalify applicant manufacturing
capabilities; found licensees through the use of
novel resources; and used the resulting license

agreements as a means to assert quality
control and transfer ongoing design changes
to manufacturers. In 2013, a first license was
executed and the first contracting occurred for
delivery of 38 HATS units.

“To date, 211 HATS units have been
contracted through the licensees,
representing an estimated $53 million
of HATS licensee sales revenue...”

By 2015, technology transfer efforts resulted

in eight nonexclusive licenses with Charleston
Marine Containers, ARMAG Corporation, HWH
Protective Structures, MBI Global/CLS, Power
Systems & Controls, Griffin Incorporated, Quality
Manufacturing Group, and LoneStar Marine
Shelters. To date, 211 HATS units have been
contracted through the licensees, representing

an estimated $53 million of HATS licensee

sales revenue, with installation locations now
including Peshawar, Pakistan; Juba, South Sudan;
Damascus, Syria; and Adana, Turkey. HATS
modules have successfully provided an affordable,
commercially available, physical force protection
system to enhance the survivability of U.S.
embassy and industry personnel in hostile threat
situations. Transfer of the HATS technology has
yielded a new product and market for the licensees,
and has satisfied ERDC-GSL’s mission to develop
innovative technologies for survivability and
protective structures on behalf of national interests.

Not pictured:

John Hoemann,
Justin Roberts,
James Davis,

Col. Gary Johnston

Contact: John M. Hoemann, 601-634-4647, John.M.Hoemann@usace.army.mil
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[USAMRIID

United States Army
Medical Research Institute
of Inf Diseases

/Zmapp Therapeutic Monoclonal

Antibody Cocktall

Department of Defense — U.S. Army

U.S. Army Medical Research Institute for Infectious Diseases

Iscdoforna solstions (3 protec oer nadon

The Zmapp antibody cocktail was used to save the
lives of two American medical workers stricken with the

Ebola virus in 2014.

Barry M. Datlof

Not pictured:

Dr. Larry Zeitlin,

Dr. Mary Hart,

Dr. Julie Wilson,

Dr. Alan Schmaljohn

In August 2014, within days of being stricken by
the Ebola virus, two American medical workers
received an experimental drug that had never been
tested on humans. ZMapp saved their lives. The
recovery of physician Kent Brantly and aid worker
Nancy Writebol is a testament to the critical work
done at the U.S. Army Medical Research Institute
of Infectious Diseases (USAMRIID), where research
scientists developed one of the three monoclonal
antibodies that comprise ZMapp. The antibody
was licensed to Mapp Biopharmaceutical of San
Diego in October 2009, five years before the
unprecedented Ebola outbreak
in 2014. Since then, MappBio
received a $25.9 million contract
from the U.S. Department of
Health and Human Services
(HHS) to support accelerated
development of ZMapp; and
Phase |, Class Il clinical trials are
now underway in West Africa.

The license agreement between
the Army and MappBio was
the first in the Department

of Defense, and perhaps the
country, to leverage the U.S.
Food and Drug Administration’s
(FDA) Tropical Disease Priority
Review Voucher (PRV) program.
As a technology transfer tool,
the potential shared proceeds
from a PRV represent one of
the largest upsides in licensing
ever negotiated. Under the
program, the first company that
receives FDA approval for a
treatment or vaccine targeting
certain tropical diseases can
request a PRV, which can

be used by the company to

speed FDA review of one of its own drugs or can
be sold to another pharmaceutical company.
This can be a highly valuable asset as gaining
another few months on the market with a
patented drug can generate enormous revenue
for a company. A recent PRV for a pediatric
treatment, for example, sold for $350 million.

Terms developed for the MappBio agreement
regarding a potential PRV are now standard in

all tropical disease licenses negotiated by the
Army Medical Research and Materiel Command’s
(MRMC) Technology Transfer Office. Considerations
include determining the value of the potential
voucher and the relative contributions of the
licensee and licensor, which are unique to each
negotiation. There is also precise language for
timely distribution. Should the licensee receive a
PRV, it must put it up for auction within a year. The
company can purchase the voucher itself, but must
outbid the highest bidder by one dollar to ensure
that the lab receives a fair market price.

This technology transfer has exceeded all of the
partners’ expectations. MappBio has transitioned
from a company of nine employees to a world
leader in biotechnology, while at USAMRIID and the
MRMC Technology Transfer Office, interest in Army
Ebola-related technology has soared, resulting in
many licensing agreements and establishing the lab
as a national and international resource.

At the end of the day, it is about saving lives. Ebola
patients and healthcare providers now have hope
that there is an end to the 60% to 90% fatality rate
of the most deadly virus on the planet.

Contact: Barry M. Datlof, 301-619-0033, Barry.M.Datlof.civ@mail.mil
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METBENCH Calibration Management System

Department of Defense — U.S. Navy

Naval Surface Warfare Center, Corona Division

On April 16, 2014, the Naval Surface Warfare
Center, Corona Division (NSWC Corona) signed

a nonexclusive Patent License Agreement (PLA)
with American Technical Services, Inc. (ATS) of
Norco, California. The agreement transferred the
Navy’s METBENCH Calibration Management
System, a net-centric, browser-based information
technology that automates standardized
equipment calibration procedures and collects
measurement data across the fleet. The historic
cross-licensing agreement was the first of its kind
for the U.S. Navy, creating a two-way exchange
between ATS and the Navy of their respective
calibration technologies. It also was the first

PLA for NSWC Corona-designed technology.

The NSWC Corona team was principally
responsible for the successful technology
transfer (T2). To make history happen at NSWC
Corona, they excelled in overcoming fundamental
challenges inherent to the lab’s inchoate T2
culture. The team not only smoothly transferred
METBENCH to the private sector, but also
expanded the lab’s emerging intellectual property
(IP) and T2 culture.

As Commanding Officer, Capt. Ver Hage was a
singular advocate for METBENCH transfer, which
became central to his vision for NSWC Corona’s
T2 future. Mr. Schumacher, a co-inventor of the
Navy technology, provided the technical expertise.
Ms. Stewart, as the lab’s Office of Research and
Technology Applications officer, brought together
key individuals from within and outside the
laboratory, and is credited by the team for providing
the drive and creative energy. As the recently
appointed Chief Technology Officer and former
head of the Measurement Science Department, Mr.
Hovakemian guided the transition with his deep
knowledge of Navy metrology/calibration needs.
An IP attorney at NSWC Crane, Mr. Monsey was

the most experienced contributor with his extensive
PLA knowledge and portfolio. Alen Petrossian of
American Technical Services, Inc., and Sean Patten
of TechLink also contributed to the successful
transfer of METBENCH.

WARFARE CENTERS
CORONA

Naval ships and facilities employ the METBENCH system to automate
calibration procedures and data flow, resulting in multimillion dollar cost
savings and significant efficiency increases.

For the Navy, the transferred technology promises
major savings by reducing resources needed to
regularly calibrate innumerable pressure gauges,
contact switches, temperature indicators, infrared
cameras, night vision goggles, radios, weapons
systems and more. U.S. sailors perform about
10,000 calibrations each year, and the Navy
utilizes roughly 1.85 million pieces of calibration
test equipment. The METBENCH technology
increases collected data quality, eliminates
technical errors, and decreases calibration

times, with near real-time calibration guidance,
asset tracking, and readiness reporting.

For ATS, the transfer instantly expanded company
horizons from its Navy contractor focus to a

vast commercial marketplace. Any sector, from
pharmaceuticals to manufacturing, that uses
electronic and physical measurement tools contains
potential ATS customers. Ubiquitous in both private
and public realms, equipment calibration is a
multibillion dollar industry.

Contact: Capt. Eric Ver Hage, 703-829-6248, eric.verhage@navy.mil

Not pictured:

Capt. Eric Ver Hage,
Arman Hovakemian,
Christopher Monsey,
Sean Patten,

Alen Petrossian,
Richard Schumacher,
Jennifer Stewart
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Explosive Urdnance Disposal Robotics

Department of Defense — U.S. Navy

Space and Naval Warfare Systems Center Pacific

Explosive Ordnance Disposal Robotics (EODR)
is a system architecture for interoperability

and operator control capability for uynmanned
ground vehicles (UGV) designated for explosive
ordnance disposal duties. Space and Naval
Warfare Systems Center Pacific (SSC Pacific)
has developed several robotics-related software
systems, including a common operator
interface software framework called the Multi-
robot Operator Control Unit (MOCU) and a
software library for the Joint Architecture for
Unmanned Systems interoperability standard.

SSC Pacific also maintained a Robotics

Systems Pool that made the UGV platforms

and technology available for transfer via Limited
Purpose Cooperative Research and Development
Agreements (LP-CRADA) to industry, academia,

and state and local governments for R&D purposes.

In July 2009, SSC Pacific signed an LP-CRADA
with RE2, Inc. of Pittsburgh, Pennsylvania. Results
quickly supported a full CRADA between the two
partners, which was executed in August 2009 and
effective through August 2012.

The SSC Pacific team also worked to validate

use of SSC Pacific’s MOCU in the Department of
Defense’s (DOD) EOD UGVs. The SSC Pacific-RE2
exchange excelled in its seamless integration of the
two partners’ robotics expertise, based on mutual
respect and willingness to achieve “interoperability”
not only in robotics, but in the steps taken to
transition the valuable technologies to industry and
back to the military.

Left to right:
Michael Bruch,
Gary Gilbreath,

Jorgen Pedersen,
See Yee

The EODR tech transfer effort specifically targeted
multiple problems that can decrease the field
performance of EOD vehicles and ultimately the
effectiveness and safety of the U.S. warfighter.
Existing systems typically utilized different
architectures and lacked a common controller,
making training difficult and field upgrades

costly. They also were unable to quickly support
interchanging payloads and suffered from a

lack of dexterity, primitive controls, inadequate
depth perception feedback, lack of modularity
and interoperability, poor human-robot interface
designs, and lack of intuitive feedback. The
partnership achieved agile robotic systems that
can easily communicate using the Navy software
to accelerate integration, allow for rapid insertion of
upgrades, and lower system costs.

Both RE2 and SSC Pacific significantly contributed
to the broader validation of open architecture for
EOD UGV technologies. Their back-and-forth effort
was critical to what ultimately became a paradigm
shift in Navy and DOD robotics acquisition
processes, from a process focused on unique
solutions from a single company to one more
focused on cost-effective open architecture and
interoperability, which will guide development of the
Navy’s next-generation EOD UGVs in the advanced
Explosive Ordnance Disposal Robotic System
program of record.

Contact: Michael Bruch, 619-553-7977, michael.bruch@navy.mil
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Department of Defense — U.S. Air Force

Air Force Research Laboratory, Space Vehicles Directorate

The primary source of power generation for
spacecraft is solar power, and the solar panels
used in space are many times larger than the
satellite or payload itself. The wingspan of
geostationary communication satellites is about
150 feet; however, the launch vehicle that carries
the satellite to orbit has an internal diameter

less than 15 feet. This causes challenges for
launching solar arrays into space since they
must be stowed in the narrow confines of

launch vehicle fairings and then deployed on-
orbit. Coupled to the tight launch confines is

the exorbitant launch expense. Currently, the
approximate cost to launch satellites is $10,000
per pound. These two factors result in the limited
total power available to spacecraft payloads.

Since all spacecraft require power to operate,
reducing the weight and stowed volume of the
solar array greatly reduces the overall system cost
and increases the total power for the mission. To
tackle these challenges, the Air Force Research
Laboratory Space Vehicles Directorate (AFRL/
RV)—in partnership with NASA; Deployable

Space Systems, Inc.; LoadPath, LLC; and Hall
Composites —developed the roll-out solar array
(ROSA), which uses novel, passively deployed,
composite structural booms and a flexible solar cell
blanket. ROSA’s innovative architecture provides
6x improvement in stowed power density, 3x higher
specific power, and 4x higher stiffness, all while
lowering the array cost by 25%. The outstanding
improvement in performance enables ROSA to
shatter spacecraft on-orbit power limits, which
leads to substantially higher communication
bandwidth for commercial applications and opens

up new classes of Department of Defense missions.

The technology transfer partnership was
initiated using a Small Business Innovation
Research (SBIR) contract with Deployable

Space Systems, LLC, to improve the stowed
volume and deployed on-orbit performance of
solar arrays. LoadPath, LLC, a small business
cooperative research and development partner
with AFRL/RV, developed the boom fabrication
methodology and provided the test data that
was critical to demonstrating the capabilities
of ROSA. NASA provided modeling support
and transition to space exploration missions.

The multi-partner effort formed by the partnership
led directly to the testing, demonstration, and
commercialization of ROSA, with widespread
adoption of the technology leading to broad
economic impacts and transitioning to Space
Systems Loral to replace its existing arrays for

37 geostationary orbit/low Earth orbit (GEO/LEO)
communications satellites in production.

The Air Force Research Laboratory
Space Vehicles Directorate —

in partnership with NASA,
Deployable Space Systems,

Inc., LoadPath, LLC and Hall
Composites—developed the roll-
out solar array.

Left to right:

1st Lt. Nathan Gapp,
Dr. Bernard Carpenter,
and Joy Stein

Not pictured:

Dr. Jeremy Banik,
Dr. David Chapman,
Dr. Paul Hausgen
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Commercial Licensing of the Hyperion
Cyber Security Computer Code

Department of Energy
Oak Ridge National Laboratory

RIDGE

National Laboratory
Hyperion is a cyber-security technology that can
alert a user to the existence of “sleeper code”
embedded in executable computer files to thwart
malicious activity. Hyperion accomplishes this
by generating the software’s program functions
or “behaviors,” along with the complete set
of conditions under which they occur. These
behaviors can be automatically checked for known
malicious signatures and inspected by domain
experts to ensure correct operation and the
absence of malicious content.

The Cyber Warfare Research Team at Oak Ridge
National Laboratory (ORNL) developed Hyperion
over a four-year period with funding from multiple
sources. The licensing of Hyperion by the ORNL
Technology Transfer Office required above-average
effort to secure the intellectual property, which

had become more complex over time due to the
multiple funding sources. And when restrictive
open source code was identified during copyright
review, which would have prevented commercial
licensing of the code, the Cyber Warfare Research
team members designed and implemented creative
replacement solutions in a relatively short time.

Left to right: Dr. Stacy Prowell and David Sims
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At least five different funding sources, contributions
from different research institutions, multiple code
writers, and the use of various third-party computer
code and libraries made the technology transfer
process a true challenge for all involved. The
resulting patent and copyright licenses represent
the culmination of almost a year’s efforts to mature
the software and secure the intellectual property
rights. Thereafter, a renegotiation of the copyright
license was required to establish agreeable license
terms that would enable the licensee to secure
external funding. The transfer of Hyperion was

the methodical and persistent movement forward
by a competent and productive team that would
ultimately overcome any obstacle it encountered.

The immediate benefits of the transfer effort are
the expansion of the community of interest for this
technology and the establishment of a commercial
partner (R&K Cyber Solutions, LLC). The long-term
benefits include a demonstration case for how

a small minority- and disabled veteran-owned
business can benefit from commercialization
licenses with a national laboratory, as well as the
establishment of a local branch of R&K Cyber
Solutions, LLC, in Knoxville, Tennessee. The new
employees hired increase the local cyber security
community of interest and promote local workforce
development, which in turn helps the laboratory
with recruiting and retention.

Contact: David Sims, 865-241-3808, simsdl@ornl.gov

Columnar Hierarchical Auto-Associative
Memory Processing in Ontological Netwaorks
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TECHNOLOGY
TRANSFER AWARD

Department of Energy
Pacific Northwest National Laboratory

"

Pacific Northwest

Columnar Hierarchical Auto-Associative Memory
Processing in Ontological Networks (CHAMPION)
technology is an advanced reasoning software
system that is revolutionizing the detection of cyber
threats and decision making in a range of domains.
CHAMPION recognizes patterns by combining
subject-matter expertise with historical data, thus
enabling security analysts to detect threats in near
real-time.

The patented software and methodology were
designed and brought to market by the scientists,
engineers, and technology commercialization staff
at Pacific Northwest National Laboratory (PNNL)
in conjunction with the Early X Foundation, an
early-stage investor. The National Nuclear Security
Administration also recognized the promise

of the technology to address insider threats.
Subsequently, CHAMPION developers advanced
the product with the potential for even greater
impact beyond the national laboratory enterprise.

Efforts to bring CHAMPION to market began in
2011, when CHAMPION creator and former PNNL
staff member Ryan Hohimer partnered with the
PNNL commercialization staff to harden the code
for commercial use, demonstrate its applicability in
a real enterprise, and apply for a patent, which was
granted in 2014. During this time, the CHAMPION
team was introduced to Early X, a nonprofit
education foundation spun out from Pepperdine
University’s Graziadio School of Business and
Management. Early X partnered 26 MBA students
and 35 business executives from diverse business
backgrounds, who identified approximately 70 new

NATIONAL LABORATORY

vertical market opportunities and developed market
feasibility reports to pursue those opportunities

for the patented software system. Recognizing

the market potential for this technology, Early X
decided to create Champion Technology Company,
Inc. (CTCI) (which licensed the technology from
PNNL) and recruited angel investors to secure the
seed funding needed to deliver CHAMPION to the
cybersecurity market.

As an outcome of this technology transfer, the
CTCI for-profit corporation is now an 18-month-
old startup built around the patented CHAMPION
system. The company has attracted investments
totaling approximately $1.54 million to date. CTCI
is applying CHAMPION'’s groundbreaking reasoning
system to cybersecurity challenges facing the
government, commercial industry, and non-
government organizations.

CHAMPION is software that can reason like an analyst to
determine if network activity is suspicious, then issues an alert
in near-real-time. PNNL Shawn Hampton (left), Champion
Technology Company’s Ryan Hohimer (right) and their teams
received an R&D 100 Award for developing this technology.

Left to right:

Frank Getzler,

Shawn Hampton,

Ryan Hohimer,

Dr. Kannan Krishnaswami,
Matthew Love,

John McEntire

Contact: Shawn Hampton, 509-372-6228, Shawn.Hampton@pnnl.gov
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Left to right:

Glenn Barrett,

Eric Frische,

Keith Johnson,
Derek Maughan,

Dr. Evguenia Rainina,
Ron Thomas

Micro Aerasol Disinfecting System

Department of Energy
Pacific Northwest National Laboratory

The Micro Aerosol Disinfecting System turns

a simple salt solution into a fine aerosol fog
containing natural and powerful molecules that
disinfect an entire room. The simple-to-use,
inexpensive system can kill at least 99.999 percent
of tiny, health-harming microbes such as bacteria,
viruses, and mold spores.

Pacific Northwest National Laboratory (PNNL)
developed the initial concept for the Micro
Aerosol Disinfecting System while working in
partnership with a Russian institution under the
U.S. Department of Energy’s Global Initiatives

for Proliferation Prevention program. PNNL later
finalized the technology’s design and proved its
effectiveness with internal funding and support
from the Defense Threat Reduction Agency. PNNL
licensed the system to Watertech Equipment

& Sales, LLC, which is preparing to sell the
technology under the product name NebuPure.
Watertech has conducted further tests and made
additional improvements with PNNL’s support,
and is now actively marketing the technology to a
number of industries.

The technology’s initial development included

a Cooperative Research and Development
Agreement (CRADA) with a start-up research
company. One of that company’s leaders spun off
his own company in the hopes of commercializing
the technology, but lacked the business expertise
and connections needed to move the technology to
market. Despite these early disappointments, PNNL
continued to believe in the technology and its
tremendous commercial potential. The Laboratory

Contact: Dr. Evguenia I. Rainina, 509-375-3911, Evguenia.Rainina@pnnl.gov
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then independently funded the system’s continued
development and later tested its efficacy for the
military, which drew Watertech'’s interest.

Dedication and tenacity enabled PNNL to sign
with Watertech an option-to-license agreement—
developed within one hour during Watertech’s
initial visit to PNNL—in December 2014, eight
years after the Laboratory first began developing
the technology. To seal the deal, PNNL staff put
forth considerable effort to explain, demonstrate
and document the micro aerosol system’s abilities
to Watertech. As a result, a final license agreement
was signed just eight months later in July 2015.

The Micro Aerosol Disinfecting System offers a
simple-to-use, highly effective, low-cost, and
nontoxic way to eliminate a variety of pathogens
responsible for various dangerous ailments ranging

from common staph infections and the flu to Ebola.

Removing pathogens from public areas such as
hospitals, schools, auditoriums and locker rooms,
and from commercial places related to agriculture,
food production, travel and leisure can quickly and
effectively stop an epidemic in its tracks, saving
countless lives and billions in recuperative costs in
the process.

Sandia Decontamination Technology for
Chemical and Biological Agents

EXCELLENCEIN
TECHNOLOGY
TRANSFER AWARD

Department of Energy
Sandia National Laboratories

Sandia
m National

Laboratories

The Sandia decontamination (decon) technology is
a safe, effective, easy-to-use disinfectant that helps
people overcome many of the hazards of today’s
dangerous world. The decon technology handles
biological and chemical threats, including emerging
infectious diseases, clandestine drug labs, mold,
fungi, viruses, and bacteria. It is a two- or three-
part system consisting of hydrogen peroxide with
surfactants and activators that can be used as a
safe and highly efficient decontamination solution.

Originally used by the military and first
responders, it has now found a growing number
of applications in industrial, institutional, and
military markets. When one of the two original
small licensees went out of business, it could
easily have been the end of the licensing road
for the decon technology. Instead, diligence and
creative thinking gave the technology new life,
far beyond its original limited applications.

Through hard work and creativity, the Sandia team
promoted the decontamination technology to new
markets, worked with qualified companies who
could license and commercialize it, and adapted

it for new products, applications, and methods of
deployment. After just a couple of years, seven
new licensees are manufacturing and distributing
products based on the Sandia patents.

Through tailoring of the chemistry, deployment
methods and packaging, the decontamination
products based on Sandia’s patents are now
available for use in a much wider variety of
applications, and are providing new ways to
disinfect medical facilities, agricultural processing
plants, sports facilities, and housing. Focused
chemistries allow production costs to be reduced
for higher volume applications such as commercial
laundry disinfection. New deployment methods
such as charged aerosols will enable rapid

decontamination of spaces such as aircraft and
transportation centers.

Left to right:

Rita Betty,

Bruce Kelley,
Mark Tucker, and
Bianca Thayer

Sandia’s decontamination products are now available for use in a much wider variety of applications,
and are providing new ways to disinfect medical facilities, agricultural processing plants, sports
facilities, and housing.

Contact: J. Bruce Kelley, 505-845-3384, jbkelle@sandia.gov
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X-Ray Toolkit

ﬁan_dia | Department of Energy
II'] ationa . . .
Laboratories Sandia National Laboratories

The X-Ray Toolkit (XTK) is an image processing and
analysis software that helps emergency responders
better perform in the high-stress, time-critical
mission of disabling improvised explosive devices
(IEDs). It has very quickly become the standard in
the field, in part due to its ease of use and the fact
that it was built specifically to support the needs of
explosive ordnance disposal (EOD) personnel.

The software was
developed to replace
multiple imaging software
packages that EOD teams
were using with their x-ray
scanners. After spending
hundreds of hours with EOD
personnel learning about
their workflow, Sandia
developers designed an
application that is intuitive,
versatile, compatible with
most x-ray scanners, and
better suited to the needs of
EOD technicians.

Sandia also designed

the patented Grid-Aim
system as an optional
hardware accessory kit for
the XTK. Grid-Aim allows

Left to right: Mark Monda, Scott Gladwell,
Clint Hobart, and Justin Garretson

Not pictured: Josh Cordova, Sarah Low,
Dr. Bob Westervelt

XTK is now in the hands of over
20,000 end users in most of

the 467 recognized non-military
bomb squads across the U.S.

The X-Ray Toolkit is image
processing and analysis
software that helps emergency
responders disabling improvised
explosive devices (IEDs).

users to precisely disrupt and disable the internal
components of an IED while preserving the rest of
the device for evidence and minimizing damage to
surrounding property and infrastructure.

In order to get the XTK out to those who could

use and benefit from this lifesaving technology,

the Sandia team came up with a diverse licensing
strategy to foster deployment. From offering no-
cost end user licenses and free test and evaluation
licenses for scanner manufacturers, to encouraging
adoption of the new software by supporting training
by multiple organizations, the technology process
was creative and multifaceted.

Creative technology transfer methods have helped
the XTK to be rapidly adopted by the emergency
response community. It is estimated that the XTK is
now in the hands of over 20,000 end users in most
of the 467 recognized non-military bomb squads
across the U.S. It has even been adopted by the
FBI’s Hazardous Devices School for all its courses.

By offering the software at no cost and developing
efficient ways to supply the application, hardware
accessories, and training, Sandia’s XTK has saved
the emergency response community millions of
dollars in licensing fees and training costs.

Contact: Dr. Bob Westervelt, 505-284-6752, rtweste@sandia.gov
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Candida Infection Diagnostic With High
Sensitivity and Specificity

Department of Health and Human Services
Centers for Disease Control and Prevention

Vulvovaginal candidiasis (VVC) is a common
condition in women worldwide, with more than
75% of women experiencing an infection once in
their lifetime and 40-45% having two infections or
more. On rare occasions, men may also get genital
candidiasis. VVC occurs more frequently and more
severely in diabetics, pregnant women, and those
with weakened immune systems.

Most candidiasis patients are infected with
Candida albicans, but the number of non-Candida
albicans infections has grown steadily in recent
years. Importantly, yeast infections caused by
some non-albicans species are resistant to the
azole drugs typically prescribed for C. albicans
infections, resulting in persistent and recurrent
non-albicans yeast infections. The rise in Candida

Left to right, top to bottom: Dr. Sharon Soucek, Kevin Brand,
JD, Dr. Christine J. Morrison, Suzanne Seavello Shope, JD,
Lisa Marianni, RN, MBA

species infections and the differences in effective
therapeutic strategies highlight the need for a
sensitive, rapid, and species-specific method to
diagnose vulvovaginal candidiasis and to guide
appropriate treatment.

CONTROL AND PREVENTION

A Centers for Disease Control and Prevention
(CDC) research team headed by Dr. Christine

J. Morrison developed a method to detect

the presence of and identify Candida species
with high sensitivity and specificity. This
breakthrough CDC technology was licensed to
Quest Diagnostics, Inc., the largest U.S. provider
of medical laboratory tests. Quest developed

the SureSwab® candidiasis test, which uses a
single swab to obtain a vulvovaginal specimen,
followed by DNA extraction, real-time polymerase
chain reaction (PCR) amplification, and the
identification of Candida species DNA sequences.
This gynecological test provides women with

a rapid and specific diagnosis of a vaginal

yeast infection for the major Candida species

to facilitate timely and appropriate treatment.
When combined with other Quest technology

in a panel, this test detects VVC infections

while also ruling out other genital infections.

This effort led to a successfully commercialized
product that has had an incredible impact on
women’s health. In 2013 alone, 86,897 SureSwab®
tests were ordered across the U.S. to diagnose
women with candidiasis, and the tests continue
to be offered today. By diagnosing patients more
quickly and precisely, women suffering from VVC
can receive prompt treatment and not succumb to
complications such as severe infection (or direct
extension to the urinary tract); recurrence; non-
albicans candidiasis; or added consequences for
diabetic, pregnant or immunosuppressed women
who have more frequent and serious infections.
Additionally, this has spurred more inventions for
diagnosing other fungal infections and greatly
increased the body of available tests for a variety
of fungal infections, aiding in the surveillance and
treatment of fungal diseases.

Not pictured:

Dr. Brent Lasker,
Dr. Timothy Lott,
Dr. Errol Reiss,

Dr. Sandra Zakroff

Contact: Lisa Marianni, 404-639-0377, Imarianni@cdc.gov
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Development of First Immunotherapy to Treat
Chordoma, a Rare Bone Cancer

IONAL

National Cancer Institute

Department of Health and Human Services

CER
INSTITUTE
- —

Cancer vaccines harness the immune system

to identify and destroy cancer cells, and are a
promising new approach to fighting cancer. In
contrast to preventative vaccines, cancer vaccines
identify antigens from cancer cells and immunize
cancer patients against those antigens to stimulate
the body’s immune cells to attack and kill the
cancer cells. The National Cancer Institute (NCI)
has developed investigational cancer vaccines
that induce a specific, targeted immune response
against cancer cells expressing the brachyury
protein. The discovery may be the first medical
treatment for chordoma, a rare cancer with no
alternative medical therapy.

Brachyury is a type of
genetic on-switch, also
known as a transcription
factor. It is a driver of a

Role of Tumor Epithelial-Mesenchymal Transition
(EMT) in Metastasis and Therapeutic Resistance

Primary becalized  Primary invasive
tumor tumor

; { Mestasis THerapeuti process associated with
X ﬁg Crain cancer progression and
ﬁ A Q “t&% @Ew resistance to therapy.
- ) == == U Brachyury is an attractive
LE = | vaccine target because it is

— not generally found in normal
St o tissues, but is abnormally

found in many cancers and
chordoma, a difficult-to-
treat bone cancer. When

NClI researchers developed investigational therapeutic
vaccines, used in clinical trials, that induce an immune
response against cancer cells expressing the brachyury X .
protein, resulting in the first immunotherapy for chordoma. ~ rachyury is expressed in

tumor cells, it enhances their invasiveness and

induces resistance to chemotherapy and radiation.

D

Before NCI’s discovery, brachyury was deemed
“undruggable” because of challenges associated
with developing therapies targeting transcription
factors. The first NIH patent application covering
brachyury as a cancer vaccine was filed in 2007.
Since then, the invention has attracted significant
commercial interest.

NCI is currently developing brachyury vaccines
through Cooperative Research and Development
Agreements (CRADAs) and license partnerships
with Globelmmune, Inc.; Bavarian Nordic;

and Etubics Corporation, respectively. These
collaborations led to the rapid translation of
investigational therapeutic vaccines with the
potential to revolutionize how researchers and
physicians treat many cancers.

NCI’s collaborations led to the creation of new
intellectual property and licensing activities.
Currently, there are several issued patents
and pending patent applications. NCI’s
commitment to collaborate with multiple
partners is helping to exploit the discovery’s
full potential. The rapid translation and clinical
development of brachyury vaccines has

been well-served by careful management of

a complex technology transfer process.
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Discovery to Commercialization: /

New Immunotherapy for Rare Childhood

Cancer, Neuroblastoma

ONAL

Department of Health and Human Services
National Cancer Institute

CER
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Prior to a groundbreaking discovery by scientists
supported by the National Cancer Institute (NCI),
fewer than 40 percent of children with high-risk
neuroblastoma lived five years after diagnosis. Now
an immunotherapy 30 years in the making, ch14.18,
Unituxin™ (dinutuximab), is providing new hope for
infants and children with this rare cancer. In March
2015, the Food and Drug Administration approved
Unituxin™ as part of first-line therapy for pediatric
patients with high-risk neuroblastoma. In August
2015, the European Commission (EC) also granted
Marketing Authorization for Unituxin™. These
approvals are the result of remarkably productive
collaborative efforts between NCI, the Frederick
National Laboratory for Cancer Research (FNLCR),
the Children’s Oncology Group, and United
Therapeutics Corporation (UTC).

The NCI's Biopharmaceutical Development
Program (BDP), located at the FNLCR, played
an instrumental role in supporting this project.
Specifically, ch14.18 was produced under NCI
contracts/subcontracts and provided for NCI-
sponsored clinical studies through NCI’'s BDP.
The NCI BDP worked directly with NCI, the FDA,
and Health Canada on issues of patient safety
and product characterization. Members of the
NCI BDP’s manufacturing teams managed the
bioreactor and purification units, and expended
extraordinary effort to ensure that the supply of
ch14.18 met the demand needed for patients
enrolled in the pivotal, randomized clinical trial

and subsequent clinical studies during the
transitional period prior to FDA and EC approval.
NCI BDP’s Regulatory Affairs group worked
extensively with NCI’s Cancer Therapy Evaluation
Program (CTEP), the FDA, and Health Canada in
developing regulatory submissions and ensuring
they were submitted in a timely manner. The
Regulatory Affairs Branch of NCI’'s CTEP submitted
its Investigational New Drug Application to the e -
FDA on December 4, 1991, to sponsor ch14.18 e
clinical studies. Following definitive evidence of S

efficacy, NCI/CTEP and NCI/BDP worked with (dinutuximab)

NClI's Technology Transfer Center on a CRADA 1;2“::” :
. m mi
announcement seeking a collaborator to assume (3.5 mg/mL)
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responsibility for production and regulatory
approval of ch14.18.

Segetmial )

An NCI CRADA allowed for
transfer of the NCI BDP’s
evolving drug production
process to UTC, the company
that ushered the product to
licensure. The NCI CRADA
also allowed for the transfer of
data from the DCTD-sponsored
clinical trials to UTC, which
was an essential component
for UTC to obtain FDA and

EC approval of ch14.18 as a
new immunotherapeutic for
use in children with high-risk
neuroblastoma.

Unituxin™ has been approved by the FDA for use by
pediatric patients with high-risk neuroblastoma, a rare
cancer that most often occurs in young children.

Left to right: Mojdeh Bahar, Kevin Brand, Dr. Kevin Chang, Dr. Sabarni Chatterjee, Dr. James Gulley, Dr. Christopher Heery, Dr. Claudia Palina, Dr. Michael Pollack, Dr. Jeffrey Schlom

Contact: Dr. Michael Pollack, 240-276-5519, pollackm@mail.nih.gov

22 2016 FLC National Awards

Left to right: Dr. Sherry Ansher, Donna Bialozor, Dr. Jan Casadei, Beverly Keseling, Dr.