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Technology Investment

x NASA R&D yields tangible
and economic benefit in
addition to meeting mission

X Continued investment in
new technology development
will deliver new benefits.




NASA Technology Transfer

x A primary objective noted in the 2011 NASA -
Strategic Plan:tofidr i ve advancesg=|
technology, and exploration to enhance
knowledge, education, innovation, economic
vitality, and stewar dsh

{.é ““’ ‘ ' ot

x  The 1958 Aeronautics and Space Act that
created NASA mandated that the Agency
transfer its technologiesn f or t he b e n el
manki ndo

X |n addition to enabling missions to the stars,
NASA R&D produces ancillary benefits to the
government, economy, and general public that
are visible in our everyday lives, from the
grocery store to the hospital




How Does NASA Transfer Its Technologies
to the Private Sector?

A product or process is commercialized as the result of a NASA patent license or waiver.

Collaborative development via Space Act Agreements
Other options include MOUs (Memoranda of Understanding) and, less often, CRADAS
(Cooperative Research and Development Agreements)

Small Business Innovation Research (SBIR) or
Small Business Technology Transfer (STTR) contracts

Facility usage agreements

NASA laboratory personnel made significant contributions to the design of the commercial
product or process

Publicly published data and research findings

A commercial product or process resulted from successful entrepreneurial endeavors by ex-
NASA employees whose technical expertise was developed while employed by NASA.

NASA Spinoff http:/lwww.sti.nasa.gov/tto/



With over 1,750 recorded NASA spinoffs, NASA technologies influence our lives in a var
ways making us safer, healthier, and more efficient.

Information Technology

Transportation

Spinoffs
have
D occurred in

every Environmental

Public Safety Resources

Industrial Productivity Health and Medicine



[ NASA Spinoff Technologies Have:

Saved Created
Lives Jobs
Created
[ Enhanced Safety ] - [ Cleaned the ]

Educated and Increased Markets Environment
Entertained SilEEngy [ Improved Economic Competitiveness ]

http://www.sti.nasa.gov/tto/




Protein Innovations Advance Drug Treatments, Skin Care

Marshall Space Flight Center

New Century Pharmaceuticals Inc.
Huntsville, Alabama

NASA Technology \

NASA experimented with crystal growth in space in
order to create and study complex protein structures

Among the targeted proteins was human serum
albumin, notable for its interaction with drug
treatments

J

\
Partnership \

Using crystal-growing techniques and specialized X-
ray detection equipment, NASA scientist Dan Carter
mapped al buminbés structur

Carter formed New Century with colleagues and
continued to work with NASA through grants

New Century compiled CAD

Qtensive library of atomic structures showing the
inding characteristics of drugs and albumin

%

Spinoff 2011

Benefits

Knowledge of albumin led to the creation of a
hypoallergenic, synthetic albumin for drug delivery

€ atd@ lniglellife of'skinfcSréd probiuctd €

New Century recently developed a treatment
| approach that fine-tunes anti-cancer drugs to
E Xndividuds @nd YoRersldés@ requireehts
Health and Medicine
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High-Pressure Systems Suppress Fires in Seconds

Marshall Space Flight Center

HMA Fire/Orbital Technologies Corporation
(ORBITEC)
Madison, Wisconsin

/ NASA Technology \

NASA has long partnered with ORBITEC to develop
rocket and spacecraft propulsion design

ORB | T HDavations created higher-powered,
lower-cost, versatile, and even reusable vortex hybrid
rocket engines that effectively manage ultra-high

Qessure (UHP) flows /

/ Partnership \ / Benefits \
HMA, a subsidiary of ORBITEC, took the design HMA has produced multiple suppression delivery
ideas from these advanced rockets and applied the systems, including hoses and vehicles

technology to water delivery systems for firefighting )
In one test, HMA put out a fire 80 percent faster

HMA consistently drew from the advances of the than a traditional system while using only 6 percent
NASA-ORBITEC partnership; for example, as much water

managing the flow of liquids to produce a blanket of _

fine water droplets covering four times more surface HMAGs system can extingu
area than other systems / wa hydrocarbon fire in 9 seconds j

Spinoff 2011 Public Safety



Voltage Controller Saves Energy, Prolongs Life of Motors

Marshall Space Flight Center

Power Efficiency Corporation
Las Vegas, Nevada

(Originating Technology/NASA Contributiom

Marshall engineer Frank Nola developed a device
for reducing energy waste in small induction
motors

By controlling the voltage in accordance with the
mot or 6s | oad, the Nola @device
\ translating into savings in cost and resources J

( Partnership \ ( Product Outcome \

The company licensed the technology, made a The device can reduce power consumption by

series of patented improvements, and now 40 percent when the motor is lightly loaded
markets the NASA-derived technology globally

_ _ _ Common applications include mixers, grinders,
The commercial device i fcl ¢obaveysrs, Stampifgpredses elevatbrs, &nd

functionality that gradually introduces power to the escalators
motor, eliminating stresses and increasing the . )
motorés lifeti me The technology is installed at airports,
\ / \ universities, casinos, and department stores /
Spinoff 2007

Environmental Resources



Inflatable Antennas Support Emergency Communication

Glenn Research Center

GATR Technologies
Huntsville, Alabama

(Originating Technology/NASA Contribution\

NASA launched the first of its inflatable space
structures in the form of large, metalized
balloonsd the Echo satellites, in 1960

New interest was spurred with the successful

deployment of the Inflatable Antenna
Experiment during STS-77 in 1996

\_
s

\The technol ogy won anjﬁ

Partnership \
ManTech SRS Technologies received Small
Business Innovation Research (SBIR) funding

to develop an inflatable solar concentrator; the

technology was applicable to inflatable antennas

GATR licensed the technology from SRS and
improved it through a Glenn Space Act Agreement

AJ

-~

Certified by the Federal Communications
Commission, the ground-based inflatable
antennas are transported in two portable cases
and can be quickly deployed in remote areas

Product Outcome

GATR provided communications after Hurricane
Katrina, wildfires in California, and the 2010 Haiti

Spinoff 2010
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Image Sensors Enhance Camera Technologies

Jet Propulsion Laboratory

Aptina Imaging Corporation
San Jose, California

(Originating Technology/NASA Contribution\

JPL researchers explored ways to significantly
miniaturize cameras on interplanetary spacecraft
while maintaining scientific image quality

A team led by Eric Fossum developed an energy-
efficient light sensor with all of its components
integrated on a single chip

N\ J
/ Partnership \ / Product Outcome \

Fossum and other JPL engineers licensed the The NASA-derived sensors are now

sensor technology and founded Photobit to pursue incorporated into digital cameras, automotive

commercial applications and surveillance cameras, and medical imaging

The company was acquired and later spun out as devices

Aptina One of every three cell phone cameras

The technology and its inventors were inducted worl dwi de features Apti|
\ Into the Space Technology Hall of Fame / \The company has shipped over 1 billion sensors

Spinoff 2010 Consumer Goods
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echnology: Improvihg Our Lives

Winglets Save Fuel Cost

5

‘ LED Light Therapy For Pain ' .
\ Management - ™~
'_\:7 ‘ -

Advanced Diagnostic
Ultrasound in Microgravity

Clean Energy

Infrared Thermometers

Aerogel Insulation Eye Exams

A 2011 survey ( 85 respondents) of the 250 tech
transfer successes reported over the past five

Flooding at the Qtdpf’l years revealed that commercialized NASA
of the MIS;;?%‘_ technologies have:
W NN 4(5/3/ 1‘1% Acreated over 9200 jobs

,,,,,, SR AGenerated over $1B in revenue

ACreated than $6B in cost avoidance

g‘iﬁm L) e - Asaved more than 12,000 lives
il S Nutritional Supplements ASignificantly improved quality of life for

more than 86 million people

Weather Forecasting




Recent Examples of Jobs Created Through NASA Tech Transf

Analysis suggests investing in Space Technology as requested in FY12 PBR could yield an
economic benefit of $2.9 billion and support as many as 20,000 U.S. jobs. e

Of the over 8,000 jobs reported due to recent NASA technology transfer efforts (64 comp '
contributed to this total), the following subset shows some highlights:

ANVisionSolutions Inc. of Mississippi3jobs

A Mikro Systems Inc. of Virgini&7 jobs

A Aurora Flight Sciences Corporation /
of Virginia:510jobs

A AlterGlInc. of Californiab5 jobs
A Martek Biosciences of Marylan&00+jobs

A Bloom Energy of California: In the process
of addingl,000jobs

A Sierra Lobo Inc. of Ohid00jobs
A GATR Technologies of Alabar2@;jobs




Recent Examples of Revenue Created Through NASA Tech Trans

Of the over $1B in revenue reported due to recent NASA technology transfer
efforts (72 companies contributed to this total), the following highlights some of
the successes: i

A NVision Solutions Inc. of Mississippi: $2.5 million
A BRS Aerospace of Minnesota: about $20 million for 2010 alone
A SpaceForm Inc. of Michigan: $6 million

A SpaceMicro of California: grew from a $1 million company
to a $8 million company

A Martek Biosciences Corporation of Maryland:

$450 million per year
ARecently acquired by DSM Inc. for $1.1B, not added to total.

A Barrett Technology Inc. of Massachusetts: $10 million
A Lifewings Partners of Tennessee: $3 million per year
A GATR Technologies of Alabama: $8.6 million

A Amnis Corporation of Washington: $10 million

NASA PREDECISIONAL




Lives Saved as a Result of NASA Technology Transfer

Of the over 12,000 lives saved as a direct result of NASA
technology transfer (17 companies contributed to this total), these
are but a few examples:

A Advanced Circulatory Systems Inc. of Minnesota: CPR assist
devices provide up to a 57-percent increase in the survival
rate of heart attack victims

A Givens Marine Survival Company of Rhode Island:
Specialized life rafts have saved the lives of 400+ sailors to date

A BRS Aerospace of Minnesota: Whole plane parachutes have
saved the lives of 265 pilots and passengers to date

A LifeWings Partners of Tennessee: Operational training in hospitals
has resulted in an almost 50-percent drop in observed
to expected deaths

A MicroMed Technology Inc. of Texas: 450+ patients
have received life-saving heart pumps, accounting for

130+ patient years of life



NASA Communication Tools

A Publications

National Aeronautics and Space Administration

A Internet

INNOVATION

NASA

Trace Space back to you'
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OCT Partnering Tool

N(A\‘ HOME NEWS MISSIONS MULTIMEDIA CONNECT ABOUT NASA
» Log In To MyNASA | » Sign Up Search

NASAHome > Offices > OCT > Parinering Tool #» Send 4 Share

NASA's Online Partnering Tool

Welcome io NASA's On-line Partnering Tooll This application has been designed specifically to help you alfign your top inferests with NASA's mosf appropriafe experis. As the
inferactive toof walks you through the path fo partnership, you will be asked to identify your specialized areas of inferest. If you don'f see an exact match please mark "other”
and add addifional detalls in the text box. Once you complete the fool's questions, your information will be submitied directly fo NASA. An introductory emall will be sent on
your behalf fo the NASA locations which are expert in your flelds of interest. You will also be provided a copy of the email containing all the contact detaifls for reaching out fo
NASA. All of this preparation ensures that NASA's doors of technology will be opened and provide you with the best chance of an appropriate partnership with the Agency. For
more information click here for the Steps fo Achieving a NASA Parinership.

comparyorsmnasicr:

(ex: email@domain.com)

o I

suae: zo:
Select Main Technology Interest: Sub Technology Interest:
® Education & Training --- Select Sub Technology ---
@ Electronics
@ Energy
® Engineering The following NASA Center(s) best align with your technoiogy Inferests. Please provide a follow up
! emall to the cenfer(s) of your choice to expedife more information on a pairing with NASA. You may also
@ Imaging expect a call directly from the NASA Centers.

P —
® Inbmetion Syskemy Use Ctri+Click to select more than one

L -—- Select NASA Center(s) ——-

" QP R




NASA Spinoff

To discover additional spinoff technologies,
search the Spinoff online database

Office of the Chief Technologist
NASA Spinoff 4 WD R

Abesrt Spino Request 3 Spinoft Be in Spimolf SpinoM Datatisse Spinoft FAQ Contact Us

http://www.sti.nasa.gov/tto/


http://www.sti.nasa.gov/spinoff/database

To learn more about how space exploration has impacted
daily life, explore NASA @ Home and City

Have you ever wondered how space exploration impacts your daily life?

Pick a starting point to see how space traces back to you.

NASA Spinoff http://www.sti.nasa.gov/tto/


http://www.nasa.gov/city

Resources

Office of the Chief Technologist
www.nasa.gov/offices/oct/home/index.html

Innovative Partnerships Office
www.nhasa.gov/offices/oct/partnership/index.htmi

NASA Online Partnering Tool
www.nasa.gov/offices/oct/home/index.html

NASA Spinoff
http://spinoff.nasa.gov

NASA @ Home and City
www.nasa.gov/city

National Aeronautics and Space Administration A Sustainable Method for Quantifying the Benefits of NASA Technology Transfer



