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The 2015 Create the Future
Design Contest — sponsored 
by COMSOL, Mouser Elec -

 tronics, and Tech Briefs Media 
Group (publishers of NASA Tech
Briefs) — rec ognized innovation in
product design in seven categories:
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categories, chosen from a record
1,159 new product ideas submit-
ted from across the world. To view
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www.createthefuturecontest.com.
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Non-Surgical Circulatory Support Device
for the Treatment of Chronic Heart Failure
Omar Benavides, Benjamin Hertzog, Jace Heuring, Reynolds
Delgado, and Will Clifton
Procyrion, Inc.
Houston, TX

Procyrion is developing the first catheter-deployed heart
pump intended for long-term treatment of chronic heart fail-
ure. Thinner than a #2 pencil and only 6 cm long, Aortix™ has
the potential to become a low-risk circulatory assist device for
a broad range of patients.

Heart failure accounts for 3.6 million hospitalizations,
300,000 deaths, and $35 billion in annual healthcare costs in
the US alone. More than 3 million heart failure patients cur-
rently suffer from chronic fatigue and painful swelling while
performing normal activities of daily living, but cannot be
managed by medication alone, and have no safe and effective
therapeutic option. The only treatments available to these
patients are heart transplants, which are limited by scarcity,
and surgically implanted pumps called ventricular assist
devices (VADs), which are so risky, invasive, and expensive that
they are only used as a last resort. This leaves more than 2 mil-
lion people in the US with no choice but to suffer a slow
decline in quality of life.

Procyrion aims to give heart failure patients a solution with
Aortix, a powerful micropump designed to rest and heal the
heart without surgery and with minimal risk. Aortix is percuta-
neously deployed in a simple, 10-minute catheter lab proce-
dure. First, a cardiologist guides the pump through a deploy-
ment sheath in the femoral artery to the descending thoracic
aorta. Once in place, the sheath is retracted, allowing self-
expanding nickel-titanium struts to deploy and anchor the
pump to the aortic wall.

Aortix augments heart function by accelerating a portion of
native blood flow within the pump and pushing it downstream
to entrain aortic flow. Strategic placement downstream of the

heart allows for combined benefit to the heart, kidneys, and
other vital organs while eliminating the common VAD risks of
damage to the heart and thrombotic stroke. Furthermore,
Aortix is the first catheter-based pump suitable for long-term

ambulatory use, and is non-obstructive to native blood flow,
unlike current VADs in which device failure is often fatal. The
end results are reduced afterload, the heart working at a sus-
tainable level, and healthy blood flow and pressure throughout
the body.

In its current configuration, Aortix is powered through a
flexible, transdermal lead that attaches to a pocket-sized micro-
controller. The system can operate for more than eight hours

on a single charge, but external battery packs
are “hot swappable,” meaning that patients
could charge or replace batteries without
the risk of pump failure.

Aortix is a first-in-class device that holds
the promise of extending the lives and dra-
matically improving the lifestyles of mil-
lions of heart failure patients around the
world. It represents a win for multiple stake-
holders: the cardiologist gains a safe and
effective treatment option where none cur-
rently exist; the hospital converts lengthy,
costly intensive care visits to profitable out-
patient procedures; the insurance company
sees a reduction in payments due to
improved patient health; and, most impor-

tantly, the patient receives low-risk, minimally
invasive treatment early enough in the progression of heart
failure to truly alter its course.

For more information, visit http://contest.techbriefs.com/
grand_prize
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Grand Prize Winner
(Winner of $20,000)

“Procyrion is honored to be selected as this year’s Grand Prize
winner. We feel that being selected from among so many strong
competitors is attributable to the global impact of heart failure
and the potential of the Aortix™ system to benefit millions of
patients worldwide. Beyond this validation, being featured in
NASA Tech Briefs allows us to showcase Aortix to its sub-
scribers, and catapults Procyrion onto the world stage. This prize

will support pre-clinical validation studies as we prepare to enter first-in-human
trials in 2016. Aortix holds the promise of extending the lives and dramatically
improving the lifestyles of millions of heart failure patients around the world.”
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N5 Filo (First-In-Last-Out): An Ultra-Small,
Low-Cost Hazardous Gas Detector Using
Novel Chip-Scale Chemical Sensor
Technology
Abhishek Motayed, Ratan Debnath, Baomei Wen, Audie Castillo, Ting Xie,
and Gavin Liu, N5 Sensors Inc., Rockville, MD 

N5 Sensors
is a University
of Maryland
spinoff that is
commercial-
izing a dis-
ruptive chip-
scale gas sen-
sor technolo-
gy for indus-
trial, environ-
mental, and safety monitoring. The microsensor arrays on a sin-
gle chip could replace multiple conventional macro-scale gas
sensors used in portable multi-gas detectors. These new sensors
are small, accurate, low power, and capable of detecting multi-
ple gases at the same time. Using a patent-pending sensing
architecture, N5 is working to develop low-cost, ultra-compact,
multi-gas detectors that can be interfaced with mobile devices,
allowing industrial workers, first-responders, and soldiers to
assess the dangers of their surroundings rapidly and accurately
in real time using their smartphones or other mobile devices.

Each chip contains arrays of microsensors fabricated on a
semiconductor die the size of a postage stamp using tech-
niques similar to those used for manufacturing electronic inte-
grated circuits (ICs). The sensors have excellent sensitivity with
no cross-sensitivity to other gases, with significant reduction in
SWAP (Size-Weight-And-Power) and cost.

Each microsensor is designed to detect a specific target gas,
using a patent-pending innovation in photo-enabled sensing
that combines the selective adsorption properties of multicom-
ponent photocatalytic nanoclusters with the sensitive transduc-
tion capability of microscale photoconductors of semiconduct-
ing gallium nitride (GaN). The sensitivity of the microsensors
is tailored by the component of surface functionalization,
which typically is either a metal-oxide, metal-oxide with metal,
or a metal-oxide/metal-oxide combination.

These sensors work at room temperature using only a low-
power, low-cost commercial UV light-emitting diode (LED).
The highly selective metal-oxide coating gives rise to the excep-
tional selectivity of these sensors. 

For more information, visit http://contest.techbriefs.com/
aerodef_winner

Sensorless Angle of Attack Indicator
Ettore De Lellis, Aspen – CIRA, Albuquerque, NM

Loss Of Control In-flight (LOC-I) is
the most frequent cause of general avi-
ation accidents and incidents. This
innovation provides an immediate,
accurate, clear visual display of trends
toward stall and stall margin without
requiring further sensors, therefore
enabling easy adoption by everyone.
This indicator is based on a derived air-
craft angle of attack (AoA) computa-
tion, and is shown to the pilot by
means of a graphical interface inte-
grated into the Primary Flight Display
or the Multi-functional Flight Display.
A colored vertical bar is used with two
indicators that represent AoA with flaps up and flaps down
configurations to show instantly the energy state of the air-
plane in either configuration, and to enable the pilot to see the
available lift before changing the configuration. 

For more information, visit http://contest.techbriefs.com/indicator

Proven System for Preventing Ground Collisions of Aircraft
Mark Skoog, NASA’s Armstrong Flight Research Center, Edwards, CA

This improved system
for aircraft ground colli-
sion avoidance could
prevent about 100 deaths
each year in the US
alone. This advanced
warning system is pack-
aged into an app for
mobile devices to be
used by pilots in any gen-
eral aviation aircraft cockpit. The system prevents controlled
flight into terrain (CFIT) that occurs when distracted or inca-
pacitated pilots fly a functioning aircraft into the ground. As
the airplane approaches the ground, the system uses digital ter-
rain maps (DTMs) to determine how much time remains
before impact, guiding the pilot through climbing maneuvers
to the left, straight, or right to avoid a crash. In the app version,
the technology’s data, programs, and functions reside on the
mobile device, eliminating any connectivity requirements. 

For more information, visit http://contest.techbriefs.com/DTM

Aerospace & Defense Category Winner
(Winner of an HP Workstation)

Honorable Mentions

“N5's team is honored to be selected for this award. This award
solidifies our confidence in our technology and design, and will
enable us to deliver the next generation of gas detectors to first-
responders and armed forces. The recognition will allow us to engage
various stakeholders, and bring together necessary resources to
develop a remarkable product that can save lives and protect assets.”
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Smart Coating for Corrosion Detection
and Protection
Luz Marina Calle
NASA Kennedy Space Center, FL 

Researchers, at NASA Kennedy
Space Center’s (KSC) Corrosion
Tech nology Laboratory have devel-
oped a smart, environmentally
friendly coating system for early
detection and inhibition of corro-
sion and self-healing of mechanical
damage without external interven-
tion. This coating will have the inher-
ent ability to detect the onset of cor-
rosion in the coated substrate, and
respond autonomously to control it.

The high salt content of KSC’s
natural marine environment — in

combination with the sunlight, heat, and humidity of the sub-
tropical Florida climate — makes KSC the country’s most cor-
rosive area, according to the American Society of Metals. These
highly corrosive conditions are exacerbated at KSC’s launch
pads by extreme heat and acidic exhaust from the solid rocket
motors of the space vehicles.

The smart coating is based on the controlled release of cor-
rosion inhibitors and indicators from specially formulated
microcapsules and particles pioneered by NASA (patent
allowed). The coating detects corrosion in its early stages,
inhibits it, and/or repairs the coating. The onset of corrosion
triggers the release of compounds that indicate and inhibit cor-
rosion. Mechanical damage to the coating triggers the release
of film-forming compounds to repair the damage. In practice,
the corrosion-responsive microcapsules detect the chemical
changes that occur when corrosion begins, and respond by
releasing their contents. A corrosion indicator will identify the
affected region with a color change, and healing agents and
corrosion inhibitors help mitigate the corrosion.

The microcapsules can be tailored for incorporation into 
different coating systems. This multifunctional coating system
will reduce maintenance cost and improve safety by preventing 
catastrophic corrosion failures. For more information, visit
http://contest.techbriefs.com/auto_winner

Progressive Flow Turbo Compressor Recirculation Valve
James Miller, DAYCO, Roseville, MI

Two common prob-
lems with turbocharg-
ing systems are noise
and turbo lag. Closure,
or partial closure, of
the engine throttle
while the turbo com-
pressor is operating at
high boost condition
can cause excessive
back pressure on the
compressor, creating a condition called surge. This variable
flow compressor recirculation valve enables precise control of
the boost pressure. Features include a shaped valve surface
and position feedback through a position sensor, which picks
up valve position through the magnetic field created by a mag-
net housed in the valve. Control of the valve position allows
better control of the boost pressure, which in turn allows the
minimum amount of pressure relief required to prevent surge. 

For more information, visit http://contest.techbriefs.com/valve

Michelin® X® TWEEL® TURF™ Airless Radial Tire
Olivier Brauen, Michelin, N.A., Greenville, SC

The newest version of the TWEEL tire and wheel assembly,
the MICHELIN X TWEEL TURF airless radial tire is for land-
scape professionals who normally experience expensive and
inconvenient downtime associated with flat tires. Using auto-
motive rubber technology, the tread lasts up to three times
longer than standard turf tires. Operators will experience
greater performance versus a pneumatic tire, increased
uptime, enhanced hillside
stability, reduced operator
fatigue, and improved pro-
ductivity resulting in a
lower cost of ownership.
The tire was developed in
collaboration with John
Deere for use in commer-
cial mowing, and is com-
prised of a ridged hub connected to a shear beam by means of
flexible, deformable polyurethane spokes, all functioning as a
single unit.

For more information, visit http://contest.techbriefs.com/TWEEL

Automotive & Transportation Category Winner
(Winner of an HP Workstation)

Honorable Mentions

“Winning this award means that others recognize the
potential of a technology that we strongly believe in. We have
been working on developing this technology since 2004 to a point
where we think it is ready to be transferred to industry. We hope
the visibility and external validation that come with this award will
encourage industry to license the technology from NASA so that it
can be put in the hands of potential users.”

C A T E G O R Y  S P O N S O R
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Real-Time Fiber Optic Sensing System
Lance Richards
NASA Armstrong Flight Research Center
Edwards, CA

A team at NASA Armstrong has developed fiber optic sensing
system (FOSS) technology that represents a major breakthrough
in high-speed operational monitoring and sensing. Driven by
ultra-efficient algorithms, FOSS can be used to determine, in real
time, a variety of critical parameters including strain, shape
deformation, temperature, liquid level, and operational loads.
This state-of-the-art sensor system delivers reliable measurements
in the most demanding environments confronted by aerospace,
automotive, and energy sectors. FOSS is ideal for monitoring the
structural health of aircraft, buildings, and dams; improving the
efficiency of turbines and industrial equipment; and detecting
instabilities within tunnels and power plants.

The system offers unprecedented levels of spatial density, as
each of the eight 40-foot hair-like optical fibers provides up to
2,000 data points, with adjustable spatial resolution for a total

of 16,000 sensors per system.
To achieve these capabilities,
FOSS employs fiber Bragg grat-
ing (FBG) sensors and a com-
bination of optical frequency
domain reflectometry (OFDR)
for high spatial resolution, and
wavelength division multiplex-
ing (WDM) for high acquisi-
tion speed, together with an
interferometer technique that
can simultaneously interrogate
thousands of FBG sensors on a
single fiber. Each of the 16,000
OFDR sensors can be sampled up to 100 samples per second,
while several dozen of these sensors can be sampled at rates up
to 35,000 times per second for high dynamic applications.

With thousands of sensors on a single fiber, sensors can be
placed at 1/16" intervals, enabling precise, high-resolution
measurements in locations where conventional strain gauges
will not fit. The real-time algorithms and processing system
measure strain at multiple locations along the length of the
fiber while attached to the surface of a structure. 

For more information, visit http://contest.techbriefs.com/
electronics_winner

Bluetooth-Enabled Amplifier
Ervin Scott, Sun Hydraulics Corp., Sarasota, FL

The Bluetooth Embedded Amplifier configures embedded
amplifiers for hydraulic valve control without using a PC or con-
necting with wires. It can be configured via an iOS or An droid
app using Bluetooth for quick, easy, reliable wireless calibra-

tion. Tech nicians
can be in close
proximity to ob -
serve machine op -
eration while re -
maining unteth-
ered and com-
pletely safe when
setting up and cal-
ibrating the ma -
chine behavior. It

features a 30-foot range and is accessible through the free
AmpSet Blue™ app. Two indicator LEDs — Power/Status and
Active — allow users to determine the status of the amplifier
from a distance. 

For more information, visit http://contest.techbriefs.com/amplifier

Direct Methanol Feed Fuel Cell and System
Subbarao Surampudi, NASA Jet Propulsion Laboratory, Pasadena, CA

This direct-feed fuel cell is cleaner, cheaper, and more effi-
cient than existing fuel cells. The methanol fuel cell is able to
recycle the water used
during its reaction, so a
vehicle powered by the
fuel cell would be lighter
and more efficient. In
addition, while state-of-
the-art fuel cells use an
expensive platinum cata-
lyst to drive their chemi-
cal reactions, this fuel cell
uses a catalyst that almost
entirely eliminates the need for platinum. This fuel cell is ideal
for vehicles and other portable applications because it permits
the use of high-performance alternative fuels that can be
stored and transported with ease. The direct-feed fuel cell
eliminates the acid-induced corrosion that plagues conven-
tional fuel cells.

For more information, visit http://contest.techbriefs.com/fuelcell

Electronics Category Winner
(Winner of an HP Workstation)

Honorable Mentions

C A T E G O R Y  S P O N S O R

"The entire team of researchers who have dedicated
years to the development of the FOSS technology is honored to
receive this award. Since the beginning of our work, we wanted to
create a better sensing system, making structural monitoring more
comprehensive and lightweight. As we realized how broadly appli-
cable FOSS was, we were inspired to keep innovating.“



Free Info at http://info.hotims.com/55595-714
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Compact, Long-Reach Robotic Arm
William R. Doggett, John T. Dorsey, George G. Ganoe, Thomas C.
Jones, and Cole K. Corbin, Langley Research Center (Hampton, VA);
Bruce D. King, Lockheed Martin (Bethesda, MD); and Charles D.
Mercer, Stinger Ghaffarian Technologies (New York, NY)

Langley’s Tendon-Actuated Lightweight In-Space MAN -
ipulator (TALISMAN) technology is a robotic arm with light -
weight joints that provide a wide range of motion. The design pro-

vides users with a
long reach and
numerous degrees
of freedom. The
arm, ideal for use
in aquatic environ-
ments or for mani -
pulation of light ter-
restrial loads, con -
 sists of articulating
booms connected by
antagonistic cable
tension elements.

The arm elements are structurally efficient and lightweight,
and support compact packaging.

The inherent mechanical advantage provided by the ten-
don articulation allows the use of small, efficient motor sys-
tems. The manipulator can be scaled over a large range —
from 10 m (load-bearing arm) to over 1000 m (submersible or
float-supported arm). Current efforts are focusing on a 15-m
prototype and a 300-m subsystem to test the unique robotic
architecture.

The lightweight and hyperdextrous nature of the robotic
arm is enabled by its tendon-articulated joints. Manipulator
joints are actuated by capstans or winches located along the
boom. The arm joints have very high structural efficiency, and
significantly reduce manipulator mass while achieving a high
level of joint stiffness. To further reduce weight while maintain-
ing strength, stiff truss structures replace tubular links or
booms between joints.

An algorithm is used to scale the arm based on tip load,
reach, and tip deflection inputs for any given application. The
design can be extended by the addition of articulating joints
and degrees of freedom for improved arm dexterity.

For more information, visit http://contest.techbriefs.com/
machinery_winner

High-Performance Shutter Valve
Kyle Daniels, Clarke Industrial Engineering, North Kingstown, RI

The Shutter Valve is a quarter-turn, compact, fully piggable
high-performance valve based on a simple, interlocking, three-
petal design that enables it to seal at very high pressures. It can
be disassembled by a trained technician for field maintenance
or repairs, and works with all standard size flanges and pipes.

Users can maintain the same
standard face-to-face dimen-
sions of their existing valves
(plug-and-play). With its design
based on a mechanical iris, the
valve controls flow by moving
the petals into any position
needed. Flow can be restricted
from a fine mist all the way to a
full stream like a fire hose, and

everything in between. It offers the sealing capability of a ball
valve with the precise flow control of a control valve, and com-
pact size of a butterfly valve. 

For more information, visit http://contest.techbriefs.com/
shuttervalve

Low-Cost 3D-Printed Linear Motion System
Scott Winroth, MakerStrong, Ayer, MA

GearRail™ is a low-cost, easy-to-assemble linear mo tion sys-
tem that is constructed from simple 3D-printed parts and com-
mon off-the-shelf hardware
components. The system
consists of two main assem-
blies: the stationary rail
assembly and the mobile car-
riage assembly. Precise linear
motion is achieved by con-
trolling the rotation of a
drive gear mounted to a
motor on the carriage assembly. The drive gear engages the
threads of the stationary rod and converts the rotary motion of
the motor into linear motion along the rod axis — similar to
the operation of a rack and pinion. The rail assembly is con-
structed from 3D-printed rod connectors and standard thread-
ed rods. 3D-printed roller gears are attached to the carriage
plate and facilitate smooth linear motion. 

For more information, visit http://contest.techbriefs.com/gear-rail

Machinery/Automation/Robotics Category Winner
(Winner of an HP Workstation)

Honorable Mentions

“Winning this award is an honor for our team! Developing
the Tendon-Actuated Lightweight In-Space MANipulator (TALISMAN)
technology was a team effort that sprang from the desire to continue
enabling long-reach robots to operate in the space environment. This
scalable robotic architecture and design packages into a more com-
pact volume. This award and subsequent national recognition are
crucial to introducing our technology to a wide audience.”

C A T E G O R Y  S P O N S O R
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Modular Jet Ski: No Trailer, Affordable,
High-Performance
Anders Stubkjaer
BomBoard LLC
Whitewater, WI

Millions of water enthusiasts have no practical and afford-
able way to enjoy a high-performance watercraft close to home.
Jet skis typically cost over $10,000 and weigh over 800 pounds.
Without a lake home or slip, jet skis, jet boards, and boats
require trailers that are difficult to store and haul. The
BomBoard is the world’s only high-performance jet board/jet
ski transportable in the back of a car. The price of $3,995
makes it affordable to millions of action sports enthusiasts. 

The BomBoard is capable of speeds of 40 to 50 mph. Its light
weight allows for personal involvement with the watercraft

while performing sharp turns, stunts, and tricks. It is trans-
portable by one person in the back of a car since it separates
into four easily assembled modules. Total weight is 165
pounds, and the heaviest module is 90 pounds. 

Modularity (issued patents) is critical, as it enables trans-
portability, common carrier shipment, and selling direct to
consumers. The four modules connect while maintaining
structural strength, connecting the gas tank and steering arm
located on the front module with the engine EFI and steering
nozzle located in the power pod.

A clean, 4-stroke, 450-cc motocross engine provides the
desired power-to-weight ratio, and alternative hull materials
such as EPP foam and plastic are used. Low-unit-cost manufac-
turing methods such as stampings, castings, and thermoform-
ing were used. 

For more information, visit http://contest.techbriefs.com/
consumer_winner

Flexolar: Ecological Flashlight
Ronny Sanchez Merino, Universidad Autonoma del Carib, Barranquilla,
Colombia

Flexolar is an eco-
logical lantern in -
tended for both
indoor and outdoor
environments, and
uses sunlight as an
energy source. Ra -
ther than using bat-
teries, it features a
composite, flexible
ultracapacitor that
has numerous thin layers of graphene and silicone. The ultra-
capacitor stores more energy than a battery, and charges to full
capacity in ten minutes. It provides about 40 hours of uninter-
rupted light. Almost the entire product is a solar panel, and
can be rolled into a conventional cylinder-shaped flashlight. It
is completely water resistant and can withstand temperatures
of -60 to 100 °C.

For more information, visit http://contest.techbriefs.com/flexolar

iBobber Wireless Fishfinder
Alexander Lebedev, ReelSonar Inc., Seattle, WA

The iBobber Castable
Bluetooth Smart Fishfinder
syncs with a smartphone or
tablet and finds fish down to
135 feet. It displays them in
two fish sizes: under 15" or
over 15". It syncs via
Bluetooth with a smart
device up to 100 feet away.
The device lets users map
waterbed contours, GPS-tag
hotspots, and log a trip to
share on social media. Other features include a lunar calendar,
fish and strike alarm, weather sync, LED beacon, and graphics.
The device can be casted from a boat, kayak, or shoreline. The
rechargeable battery with status lasts up to eight hours with a
two-hour recharge time.

For more information, visit http://contest.techbriefs.com/ibobber

Consumer Products Category Winner
(Winner of an HP Workstation)

Honorable Mentions

“Winning the Consumer Products category
proves that true design innovation is not only good looks and
high performance, but also designing for reduced weight, low
manufacturing costs, and for a disruptive sales and service
model that, in total, deliver an exceptional customer experience. 
This win helps provide the necessary external validation that
our business seeks, and we will be sure to wear it proudly as
we move to the next phase of our voyage.” 



Smart X-ray Source
Mark Eaton
Stellarray
Austin, TX

Since the discovery of x-rays 110 years ago, affordable x-ray
sources have all been point source x-ray tubes in which x-rays are
generated at a single spot on an anode by a single electron beam
accelerated at high voltage across a vacuum gap. Generation of
x-rays from a single spot, even in rotating anode tubes, limits the
flux they can deliver, because most of the e-beam energy will be
absorbed in that spot. 

The Smart X-ray Source combines flat-panel display technol-
ogy with classical x-ray physics for a new kind of flat-panel x-ray
source. “Smart” means the source has a large array of x-ray
spots that can be electronically addressed in whatever
sequence, intensity, and pattern is programmed into the con-

trol computer. The spots are generated using e-beams from a
cold cathode array formed on one side of the panel, which is
mainly made of glass. The opposite side, however, is a flat metal
anode, where the x-rays are generated, and this has one side
facing in to the vacuum and one side facing out, where it can
be directly cooled. This source, in addition to being program-
mable, fast, and compact, can also handle the high power loads
needed in medical and other applications. Several versions of
the Smart Source were made using various cold cathodes, and
the best cathode for this application is a proprietary “triple
point” emitter made of metal and diamond-like carbon.

In CT and medical imaging, this means the system can be made
using one or more smart source panels curved together, with no
mechanical gantry, opposite a flat-panel x-ray detector array. The
impact of the technology will be in democratizing the best
medical radiography by providing portable, inexpensive CT
systems using open software sources to underserved popula-
tions around the world. 

For more information, visit http://contest.techbriefs.com/
medical_winner

Method for Treating Cartilage Defects
Michael Lytinas, Ideas Foundation, Boston, MA

This is a method for treating cartilage defects in osteoarthri-
tis and cartilage injuries by moving ions into a collagen matrix
of the defective cartilage using electricity. Human joint sur-
faces are covered by articular cartilage, a low-friction, durable

material that distributes
mechanical forces and
protects the underlying
bone. Damaged articu-
lar cartilage does not
heal. The current
osteoarthritis therapeu-
tic regiment includes
drugs for pain, injec-
tions of hyaluronic acid
or other lubricant sub-

stances inside the joint, or surgery. This technology consists of
a probe that contains a solution with free ions that touches the
defective cartilage part. By applying electricity, the ions move
from the solution into the cartilage, replenishing it with fresh
ions and restoring its function.

For more information, visit http://contest.techbriefs.com/cartilage

Portable, Automated Sickle Cell Disease Diagnosis and
Patient Monitoring Using Magnetic Levitation
Stephanie Knowlton, University of Connecticut, Storrs, CT

This portable, eco-
nomical, user-friendly
device diagnoses sick-
le cell disease in low-
resource settings with
no external energy
source, equipment, or
specific labels or anti-
bodies. About 300,000
children are born with sickle cell anemia every year and, if left
undiagnosed, can lead to “silent” strokes and other serious
complications. This approach is based on magnetic levitation
that enables real-time interrogation and monitoring of the bio-
logical activity of red blood cells based on subtle changes in
their magnetic signature and density. The test requires only a
drop of blood obtained via finger stick. Images of levitating
cells are captured using a smartphone camera and analyzed by
an app to identify sickle cells, which have a higher density and
levitate at a lower height than healthy cells. 

For more information, visit http://contest.techbriefs.com/levitation

Medical Category Winner
(Winner of an HP Workstation)

Honorable Mentions

“This recognition is most welcome, since the NASA Tech
Briefs readership includes potential users of our technology. The smart
x-ray source is a true platform technology with many applications, the
latest being a digitally addressable research irradiator we believe will
greatly increase productivity in radio biology and radio chemistry. We
look forward to hearing from Tech Briefs readers about other ideas
they might have for this versatile new tool.”
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ECHY: Solar Lighting with Fiber Optics
Stephanie Le Beuze
ECHY
Ile-de-France, France

For many, artificial light has completely replaced natural
light. Lighting can account for up to 50% of building electric-
ity consumption, and up to 56% of energy bills in offices.
Artificial light is not only costly for us and for the environment,
but prevents us from using a natural and abundant resource:
sunlight.

This new technology captures, transports, and diffuses day-
light inside buildings, providing constant, high-quality light-
ing. A panel of Fresnel lenses, fixed onto a tracker, concen-
trates daylight. Each of the panels is fitted with a concentration
module (0.5 m2). Once concentrated, fiber optic cables trans-
port the light inside. The light is then diffused using a bi-
source lamp (solar and LED), so that in the case of insufficient

sunlight, LEDs automatically take
over.

ECHY has been installed in super-
markets, schools, and businesses.
The company has partnered with
Philips to design a hybrid lighting
system. The first version of the tech-
nology, named ESCHYSSE, was
launched at the end of 2013. A sec-
ond version of this product, named
ECHYNOXE, was developed this
year, and is twice as efficient for the
same price.

A range of fiber optic luminaires
also was developed, including a virtual window that, using a
camera positioned on the roof, diffuses a real-time image of
the sky. The technology was officially patented in France in
December 2012, and is now recognized internationally.

Studies have shown the overwhelming advantages of diffus-
ing daylight. Artificial light incites stress, disrupts sleeping pat-
terns, and harms our cortisol levels. Exposure to daylight is a
vital component of human biological cycles; it has been shown
that diffusing daylight can increase productivity and creativity
by up to 15%.

The objectives of this work are to diffuse the largest amount
of natural light possible for the best price, using long-lasting
technology that is 100% recyclable. 

For more information, visit http://contest.techbriefs.com/
sustainable_winner

CHP System with Internal Waste Heat Recovery
Nikolay Shkolnik, LiquidPiston, Inc., Bloomfield, CT

With distributed Combined Heat and Power (CHP) systems,
electricity is generated locally at homes or small businesses by
burning natural gas in internal combustion engines, and

exhaust heat is utilized for local
heating. At a reduced cost, 70
million US homes could use a
CHP system. This micro-CHP
system runs on natural gas with
~45% generator efficiency. If
universally adopted, such a solu-
tion could reduce CO2 emissions
in the US by half a billion metric
tons/year, reduce costs for elec-
tricity generation, reduce loads

on the power grid, and take advantage of plentiful and clean
natural gas resources. The technology can also be used as a
range extender for electric vehicles, motorcycles, and
unmanned aerial vehicles, and is scalable for large installations
on ships, etc.

For more information, visit http://contest.techbriefs.com/CHP

Spindrift Energy Device
Brian Moffat, Spindrift Energy, Simi Valley, CA

This device captures
energy from ocean waves
and transforms it into
electrical power that can
then be transmitted to
shore through a subsea
power cable. The device
has a buoy rigidly
attached to a submerged
tube. The depth of the
tube places it below the waves, where the water remains still
even when waves are passing overhead. As the entire device
(buoy and tube) rises and falls with the waves, the tube is accel-
erated up and down with it. A turbine removes some of the
energy from the water. The water that leaves the tube has a
lower pressure than the water that entered, generating the
energy driving the turbine. It will bring cheap, renewable elec-
trical power to utilities and people around the world without
harming marine animals.

For more information, visit http://contest.techbriefs.com/spindrift

Sustainable Technologies Category Winner
(Winner of an HP Workstation)

Honorable Mentions

“As we are a French start-up that is relatively unknown
outside of Europe, winning an award of this kind will definitely
help us make an entry into the international market. The recogni-
tion of this award will enable us to approach the US market with
more confidence, so that we can collaborate with architects,
designers, and engineers to bring ECHY and our daylight technology
across the ocean!”
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Contest Sponsors
The 2015 Create the Future Design Contest is sponsored by COMSOL, Inc. and Mouser Electronics.

Prize sponsors: 

COMSOL, Inc.
COMSOL, Inc. (Burlington, MA) provides software solu-

tions for multiphysics modeling and simulation. Its flagship
product, COMSOL Multiphysics, lets engineers and scientists
build simulations to verify and optimize their designs. Its
unparalleled ability to include all relevant physical effects that
exist in the real world opens up a wide array of modeling pos-
sibilities. COMSOL’s customers apply this technology to make
cars and aircraft safer and more energy efficient, enhance the
reception of our cell phones, search for new energy sources,
explore the universe, develop medical equipment enabling
more accurate diagnoses, and educate the next generation of
scientists. www.comsol.com

Mouser Electronics
Mouser Electronics, a subsidiary of TTI, Inc., is part of Warren

Buffett’s Berkshire Hathaway family of companies. Mouser is an
award-winning, authorized semiconductor and electronic com-
ponent distributor, focused on the rapid introduction of new
products and technologies to electronic design engineers and
buyers. Mouser.com features more than 4 million products
online from more than 500 manufacturers. Mouser publishes
multiple catalogs per year providing designers with up-to-date
data on the components now available for the next generation
of electronic devices. Mouser ships globally to more than
400,000 customers in 170 countries from its 492,000-square-foot
state-of-the-art facility south of Dallas, TX. www.mouser.com

Analog Devices (Supporting sponsor)
Innovation, performance, and excellence are the cultural

pillars on which Analog Devices (ADI) has built one of the
longest-standing, highest-growth companies within the tech-
nology sector. Acknowledged industry-wide as the world leader
in data conversion and signal conditioning technology, Analog
Devices serves over 60,000 customers, representing virtually all
types of electronic equipment. www.analog.com

Intel (Supporting sponsor)
Intel is the world’s largest manufacturer of semiconduc-

tors. Intel’s entire processor portfolio provides design engi-
neers with direct access to the industry’s most advanced
processors. Intel’s industry-leading technologies are created
using the most advanced foundry process technologies in the
industry, producing unprecedented levels of performance
and efficiency. www.intel.com

Imagineering, Inc.
(Electronics Category Sponsor)

Imagineering, Inc., based in Elk
Grove Village, IL, is your most reliable source for high-quality
and on-time printed circuit boards and printed circuit board
assemblies. With over 30 years of contract manufacturing expe-
rience, Imagineering, Inc. is your one-stop solution for all your
Electronic Contract Manufacturing needs. Get Instant Online
Turn Key quotes for all your PCBA needs. www.pcbnet.com

Kaman Precision Products/
Measuring
(Automotive/Transportation 
Category Sponsor)

Kaman Precision Products/Measuring is part of the parent
Kaman Corporation of Bloomfield, CT. Kaman Corporation is
a diverse and highly creative company that specializes in state-
of-the-art technologies. It was founded in 1945, and is recog-
nized worldwide as the undisputed leader in the design and
production of high-performance, precision, non-contact posi-
tion measuring systems. www.kamansensors.com

Maplesoft
(Machinery/Automation/
Robotics Category Sponsor)

Maplesoft, a subsidiary of Cybernet Systems Co., Ltd. in
Japan, is the leading provider of high-performance software
tools for engineering, science, and mathematics. Maplesoft’s
core technologies include the world’s most advanced symbolic
computation engine and revolutionary physical modeling tech-
niques. Combined, these technologies enable the creation of
cutting-edge tools for design, modeling, and high-perfor-
mance simulation. www.maplesoft.com 

SAE International
SAE International is a global association of

more than 138,000 engineers and related
technical experts in the aerospace, automo-
tive, and commercial-vehicle industries. SAE International’s
core competencies are life-long learning and voluntary consen-
sus standards development. SAE International’s charitable arm
is the SAE Foundation, which supports many programs, includ-
ing A World In Motion® and the Collegiate Design Series™. In
2012, SAE International acquired Tech Briefs Media Group,
publishers of NASA Tech Briefs. www.sae.org
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Dean Barker, R&D Manager, Fisher and
Paykel Healthcare, Auckland, New
Zealand

Pierluigi Benedini, Senior Process and
Manufacturing Engineer, Aptuit,
Verona, Italy

Nate Bernklau, Design Engineer, John
Deere, Davenport, IA

Douglas Bradley, Product Development
Engineering Manager, Plasan Carbon
Composites, Wixom, MI

Sabin Carpiuc, Continental Automotive
Romania, Lasi, Romania

Jeff Crompton, Principal, AltaSim
Technologies, Columbus, OH

Joseph Curro, Principal Engineer, CDM
Smith, Boston, MA

Eric Day, Engineering Manager, Toyota
Motor Engineering & Manufacturing
North America, Saline, MI

Barry Dieser, Director of Information
Technology, Signicast LLC, 
Hartford, WI

Alan Druschitz, Associate Professor,
Virginia Tech, Blacksburg, VA

Mitch Finne, Principal Engineer,
Medtronic, Plymouth, MN

Venkat Gaddam, Senior Electrical
Engineer, Medtronic Neurological,
Minneapolis, MN

Vishnu Gandhi, Senior Design
Engineer, Ontario Power Generation,
Courtice, ON, Canada

Sanjeev Gotheka, Automotive Engineer,
The Automotive Research Association
of India, Pune, Maharashtra, India

Charles Hall, Director, Electronic
Systems Engineering, Exide
Technologies, Milton, GA

Roger Harmon, Distinguished Member
of the Technical Staff, Motorola
Mobility LLC, Chicago, IL

Jim Hathaway, Manager, Production
Programs, Northrop Grumman
Aerospace, Redondo Beach, CA

Robert Holzhauer, Electrical Cost
Engineer, FCA, Northville, MI

Dave Hosey, Engineering Manager,
Midmark Corp., Versailles, OH

John Hoyle, Lead Engineer, Johnson
Controls, Plymouth, MI

David Jorde, Development Consultant,
Jorde Development, Fallbrook, CA

Joseph Jungbluth, Staff Engineer,
Fairchild Controls Corp., Frederick, MD

Pankaj Kalore, Engineer, Miller Electric
Mfg. Co., Appleton, WI

Ewen Kellar, Principal Project Leader,
TWI Ltd., Cambridge, 
Cambridgeshire, UK

Gary Kemp, Mechanical Engineer,
Lockheed Martin Missiles and Fire
Control, Euless, TX

Vijayakumar Krishnamurthy, Senior
Principal Satellite Systems Engineer,
Intelsat, McLean, VA

Yu-Tai Lee, Naval Architect, Naval
Surface Warfare Center, 
West Bethesda, MD

Joseph Lipman, Director of Device
Development, Hospital for Special
Surgery, New York, NY

Luis Maldonado, Lead Designer, Lear
Corp., El Paso, TX

Pascal Martinez, Extremely Large
Telescope Dome and Main Structure
Deputy, European Southern
Observatory, Bavaria, Germany

Tom Mille, Founder, Black Magic
Missile Works, Jonestown, TX

Kevin Moore, Senior Principal
Engineer, Barrios Technology, 
Houston, TX

Scott Moore, Chief Engineer, Vista
Outdoor, Anoka, MN

Christa Myers, Chemical Process
Engineer, CRB Consulting Engineers,
Cary, NC

Paul Nussbaum, Assistant Dean,
College of Engineering Tech, ECPI
University, Richmond, VA

Stacy Orr, Manager of Mechanical
Engineering, Scriptpro LLC, 
Mission, KS

Stephen Osborne, Senior Project
Engineer, Stanley Black & Decker,
Towson, MD

David Ouellette, Lead Designer,
General Electric, Plainville, CT

Fred Peterson, Director, Engineering,
Osram Sylvania, Hillsboro, NH

Tudosa Petrica, R&D Eng/IRT & NDT
Specialist, Alstom CH, Rieden, Aargau,
Switzerland

Samuel Phillips, Consulting Engineer,
Grass Valley, CA

Marek Piechocinski, MEMS Design
Engineer, Cirrus Logic, Edinburgh, UK

Ron Pietrowski, Technical Expert, Con
Edison, New York, NY 

Constantin Puiu, Project Engineer,
General Motors, Pontiac, MI

Jeffery Puschell, Principal Engineering
Fellow, Raytheon, El Segundo, CA

Antonio Quintieri, Principal Engineer,
Procter & Gamble, Waterloo, Belgium

Niat Rahman, Senior CAE Engineer,
General Motors, Milford, MI

Mario Rogers, Product Engineer, Sears
Seating Mfg., Davenport, IA

Joe Salerno, Electrical Designer, EN
Engineering, Warrenville, IL

Chris Scott, Design Group Manager,
EMD Millipore Corp., Danvers, MA

Meet the Judges
The sponsors of the 2015 Create The Future Design Contest thank the following judges for their participation.
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Gary Sera, CEO and Director, Texas
A&M Engineering Extension Service
(TEEX), College Station, TX

Philip Spampinato, Program Manager,
ILC Dover, Frederica, DE

Susan Stanton, Principal, SBCi Ltd.,
Sunbury, OH

Mike Stokes, Design Engineer, Ethicon
Endo-Surgery, Cincinnati, OH

Edwin Tan, Electrical Design Engineer,
KLA-Tencor Corp., Milpitas, CA

Vladimir Theodorof, Engineer
Specialist, Caterpillar, Dunlap, IL

Adnan Turkey, Senior Professor,
College of Engineering and
Information, DeVry College of New
York, New York, NY 

William Vetterling, Research Fellow,
ZINK Imaging, Billerica, MA

Rich Wells, Assistant Engineer, Harding
University, Searcy, AR

Rich White, Mechanical R&D Engineer,
Agilent Technologies, Wilmington, DE

Bruce Woollard, Engineering Fellow,
Raytheon, Tucson, AZ

Puck Yan, Principal Professional Staff,
Johns Hopkins University, Laurel, MD

George Yeung, Mechanical Engineer,
Dymax Corp., Torrington, CT

Ron Zeng, Director of Systems
Engineering, Silicon Image, 
Sunnyvale, CA

Puncture-Proof, Burst-Proof Tire
Sameer Panda, Sambalpur, Orissa, India
This tubeless tire features a sealant
inside the tire chamber to prevent
punctures in the tread and sidewall.
http://contest.techbriefs.com/2015/
entries/5998

Cap Exoskeleton
Areeb Yaqoob, New Delhi, Delhi, India
The Cap Exoskeleton’s frame is made
up of CRC tube and a pneumatic
cylinder operated by compressed air.
http://contest.techbriefs.com/2015/
entries/5348

Coaxial Engine
Boyan Bahnev, Edmonton, Alberta, Canada
The mechanism that transforms the
reciprocal movement of the pistons into
rotation of the output shaft is a cam.
http://contest.techbriefs.com/2015/
entries/5725

Sensorless Angle of Attack Indicator
Ettore De Lellis, Albuquerque, NM
See page 16.
http://contest.techbriefs.com/indicator

Cybernated Farm Systems (Cfs)
Douglas Mallette, Portsmouth, RI
The Smart Aquaponic Greenhouse
system delivers produce and fish, and
can provide compost, clean energy, and
clean polluted water bodies.
http://contest.techbriefs.com/2015/entries/
5176

Self-Chargeable Battery Electric 
Vehicle (Bev)
Sukeerth Calastawad, Mysore, Karnataka,
India
This battery electric vehicle for two
passengers has a self-charging system
that utilizes the rotational energy of
wheels to charge the batteries,
http://contest.techbriefs.com/2015/entries/
5654

Bulletproof Vest Using Non-Newtonian
Fluid
Seshagiri Ramachandran, Chennai, Tamil
Nadu, India
This vest sandwiches non-Newtonian
fluid particles between layers of Kevlar.
http://contest.techbriefs.com/2015/entries/
5486

Development of a Non-Surgical
Circulatory Support Device for the
Treatment of Chronic Heart Failure
Omar Benavides, Houston, TX
Our Grand Prize Winner (see page 14)
http://contest.techbriefs.com/grand_prize

Piezoelectric Generator
Amirebrahim Darabi, Atlanta, GA 
The generator consists of multiple
piezoelectric generators activated by a
cam mechanism.
http://contest.techbriefs.com/2015/entries/
6255

Anti-Collision Technology for
Automobiles
Himanshu Vyas, Indore, Madhya Pradesh,
India
Using extended-range sensors and
infrared sensors, this system emits
and/or detects infrared radiation.
http://contest.techbriefs.com/2015/entries/
5267

Top Ten Most Popular Entries
Visitors to the Create the Future Design Contest web site were invited to vote for their favorite entries. 

The top ten most popular entries, listed below, were winners of a Sphero robotic gaming ball.
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Top Prizes Awarded in the 
Create the Future Design Contest

Top prizes in the 2015 Create the Future Design Contest were awarded on November 6 in New York City. The
Grand Prize winner, and winners in seven categories, took home awards for their innovative design ideas.

Sponsored by COMSOL and Mouser Electronics – and presented by Tech Briefs Media Group, an SAE
International company – the contest attracted more than 1,150 design submissions from around the world. 

Find descriptions of all winning inventions and honorable mentions at www.createthefuturecontest.com.

Keynote speaker Karin Edgett was the winner of the Consumer Products catego-
ry in the 2011 Create the Future Design Contest for the SunFriend wearable Sun
tracker and monitor. Karin shared with the audience how her product, which
incorporates NASA-developed UV sensor technology, has now become available at
various retail outlets. Learn more at www.sunfriend.com.

Automotive & Transportation
category winner Dr. Luz Marina
Calle of NASA’s Kennedy Space
Center (with her husband, Dr.
Carlos I. Calle), displays the
November issue of NASA Tech
Briefs, which featured her on the
cover. Dr. Calle’s team developed
a smart, environmentally friendly
coating system for early detection
and self-healing of corrosion.
Learn more at http://contest.
techbriefs.com/auto-winner.

The seven category winners each
received a workstation from prize spon-
sor Hewlett-Packard. Doug Sahadi,
Performance Workstation Specialist,
represented HP at the event.

The winners of the $20,000 Grand Prize are giving people with chronic
heart failure a chance at a better quality of life. Procyrion has developed
Aortix, a catheter-deployed micropump designed as a circulatory assist
device that rests and heals the heart. Pictured here are 
(l-r) Sumit Awasthi of contest supporting sponsor Analog Devices; Grand
Prize winners Dr. Jace Heuring, Dr. Reynolds Delgado, and Dr. Omar
Benevides; Marilyn Cooper of contest sponsor Mouser Electronics; and
Svante Littmarck and Bernt Nilsson of contest sponsor COMSOL. 
Learn more at http://contest.techbriefs.com/grand_prize.
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THE
FUTURE
STARTS

3.1.16

P R I N C I P A L  S P O N S O R S C A T E G O R Y  S P O N S O R S

ENTER TO WIN!
www.createthefuturecontest.com

GRAND PRIZE: $20,000
ACCEPTING INDIVIDUAL AND TEAM ENTRIES STARTING MARCH 1, 2016

Get details at www.createthefuturecontest.com


