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Health and Medicine

Image-Capture Devices Extend 
Medicine’s Reach
Johnson Space Center,  Henry Ford 
Hospital in Detroit, and Houston-based 
Wyle Laboratories collaborated on NASA’s 
Advanced Diagnostic Ultrasound in 
Microgravity (ADUM) experiment, which 
developed revolutionary medical ultrasound 
diagnostic techniques for long-distance use. 
Mediphan, a Canadian company with U.S. 
operations in Springfield, New Jersey, drew 
on NASA expertise to create frame-grabber 
and data archiving technology that enables 
ultrasound users with minimal training to 
send diagnostic-quality ultrasound images 
and video to medical professionals via the 
Internet in near-real time—allowing patients 
as varied as professional athletes, Olympians, 
and mountain climbers to receive medical 
attention as soon as it is needed. 
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Medical Devices Assess, Treat 
Balance Disorders
Dr. Lewis Nashner’s NASA-funded, pioneer-
ing work in the 1980s on balance assessment 
and rehabilitation led to the invention of the 
EquiTest computerized dynamic posturogra-
phy system, used by Johnson Space Center 
to evaluate astronauts’ balance upon their 
return to Earth’s gravity. Commercialized by 
NeuroCom International Inc., of Clackamas, 
Oregon, the EquiTest has since been joined by 

a wide range of other balance-related medical 
devices and options. NeuroCom now has over 
2,000 systems in use around the world in a 
variety of medical fields, including neurology, 
geriatrics, orthopedics, and sports medicine.  
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NASA Bioreactors Advance Disease 
Treatments
Houston-based  b iotechnology  f i rm 
Regenetech Inc. acquired the licenses for 
NASA bioreactor technology from Johnson 
Space Center. The NASA bioreactor, which 
allows for the rapid cultivation of healthy 
cells in simulated weightlessness, is now the 
foundation of Regenetech’s thriving intel-
lectual property business that is providing 
researchers with the tools to make adult stem 
cell therapy—a potential source of treatment 
for conditions like heart disease, diabetes, and 
sickle cell anemia—viable for the public.
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Robotics Algorithms Provide 
Nutritional Guidelines
Using robotics expertise gained while working 
as an engineer for a major telerobotics program 
funded by NASA Headquarters, Joe Graves 
founded a unique, online nutrition company 
called Vitabot, based in Beltsville, Maryland. 
Making use of some of the same concepts 
and style of algorithms Graves developed for 
NASA’s Ranger Neutral Buoyancy Vehicle 
robot, Vitabot helps users set health goals, 
plan balanced meals, and lose weight through 
proper nutrition. Available through corporate 
wellness programs and health clubs, Vitabot 
now has nearly 1,000 company clients and has 

experienced over 1,500-percent growth in the 
health club industry—as its users have been 
shedding pounds through healthy eating.
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‘Anti-Gravity’ Treadmills Speed 
Rehabilitation
A former Ames Research Center engineer, Dr. 
Robert Whalen, invented a treadmill that he 
licensed to a Menlo Park, California, company, 
Alter-G Inc. The company’s G-Trainer is an 
enclosed treadmill that uses air pressure to help 
patients feel up to 80-percent lighter, easing 
discomfort during rehabilitation. A patient 
desiring more weightlessness during a workout 
can simply press a button and the air pressure 
increases, lifting the body and reducing 
strain and impact. The U.S. Food and Drug 
Administration cleared the G-Trainer for 
medical use in January 2008, and researchers 
are now assessing the G-Trainer’s effectiveness 
in aiding patients with various neurological or 
musculoskeletal conditions.
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Crew Management Processes 
Revitalize Patient Care
In 2005, two physicians, former NASA astro-
nauts, created LifeWings Partners LLC, in 
Memphis, Tennessee, and began using Crew 
Resource Management (CRM) techniques 
developed at Ames Research Center in the 
1970s to help improve safety and efficiency 
at hospitals. According to the company, when 
hospitals follow the LifeWings training, they 
can see major improvements in a number of 
areas, including efficiency, employee satisfac-
tion, operating room turnaround, patient 

Executive Summary

NASA Spinoff highlights the Agency’s most significant research and development activities and the successful transfer of NASA technology, showcasing the cutting-edge 
research being done by the Nation’s top technologists and the practical benefits that come back down to Earth in the form of tangible products that make our lives better. 
The benefits featured in this year’s issue include:

16	 Executive Summary	 Spinoff 2009

odomgt
Highlight



36	 Health and Medicine 	 Spinoff 2009

NASA Bioreactors Advance Disease Treatments
Originating Technology/NASA Contribution 

The International Space Station (ISS) is falling. 
This is no threat to the astronauts onboard, 
however, because falling is part of the ISS staying  

in orbit. 
The absence of gravity beyond the Earth’s atmosphere 

is actually an illusion; at the ISS’s orbital altitude of 
approximately 250 miles above the surface, the planet’s 
gravitational pull is only 12-percent weaker than on the 
ground. Gravity is constantly pulling the ISS back to 
Earth, but the space station is also constantly traveling 
at nearly 18,000 miles per hour. This means that, even 
though the ISS is falling toward Earth, it is moving 
sideways fast enough to continually miss impacting the 
planet. The balance between the force of gravity and the 
ISS’s motion creates a stable orbit, and the fact that the 
ISS and everything in it—including the astronauts—are 
falling at an equal rate creates the condition of weightless-
ness called microgravity.

The constant falling of objects in orbit is not only an 
important principle in space, but it is also a key element 
of a revolutionary NASA technology here on Earth that 
may soon help cure medical ailments from heart disease 
to diabetes. 

In the mid-1980s, NASA researchers at Johnson Space 
Center were investigating the effects of long-term micro-
gravity on human tissues. At the time, the Agency’s shuttle 
fleet was grounded following the 1986 Space Shuttle 
Challenger disaster, and researchers had no access to the 
microgravity conditions of space. To provide a method 
for recreating such conditions on Earth, Johnson’s David 
Wolf, Tinh Trinh, and Ray Schwarz developed that same 
year a horizontal, rotating device—called a rotating wall 
bioreactor—that allowed the growth of human cells in 
simulated weightlessness. Previously, cell cultures on 
Earth could only be grown two-dimensionally in Petri 
dishes, because gravity would cause the multiplying cells 
to sink within their growth medium. These cells do not 

look or function like real human cells, which grow three-
dimensionally in the body. Experiments conducted by 
Johnson scientist Dr. Thomas Goodwin proved that the 
NASA bioreactor could successfully cultivate cells using 
simulated microgravity, resulting in three-dimensional 
tissues that more closely approximate those in the body. 
Further experiments conducted on space shuttle missions 
and by Wolf as an astronaut on the Mir space station 
demonstrated that the bioreactor’s effects were even fur-
ther expanded in space, resulting in remarkable levels of 
tissue formation.

While the bioreactor may one day culture red blood 
cells for injured astronauts or single-celled organisms 
like algae as food or oxygen producers for a Mars colony, 
the technology’s cell growth capability offers significant 
opportunities for terrestrial medical research right now. 
A small Texas company is taking advantage of the NASA 
technology to advance promising treatment applications 
for diseases both common and obscure.

Partnership

In 2002, Houston-based biotechnology firm 
Regenetech Inc. (then called BioCell Innovations) 
acquired the licenses for the NASA bioreactor and a 
number of related patents for use in the burgeoning field 
of adult stem cell research. (Unlike ethically controversial 
embryonic stem cells, adult stem cells are harvested from 
sources such as blood and bone marrow.) Employing a 
novel business model that takes advantage of sponsored 
research agreements with major medical institutions like 
the University of Texas M.D. Anderson Cancer Center 
in Houston, Regenetech was able to begin testing and 
adapting the bioreactor’s capabilities for use with human 
stem cells with a first year budget of only $100,000. A 
NASA Space Act Agreement that saw the company share 
resources with Goodwin at Johnson, as well as additional 
licensing agreements between the company and the 

Cells grown in microgravity (A) tend to become more spherical than those grown on Earth (B). This demonstrates that tissues 
can grow and differentiate into distinct structures in microgravity. NASA’s rotating wall bioreactor simulates weightlessness to 
mimic this effect on Earth. 
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