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On the cover: Principal Investigator
Michael Delp is sending on space shuttle
flight STS-107 a blood vessel–response
experiment that may find solutions to
circulation problems for astronauts and
Earthbound individuals alike. credit: NASA

Hampton University
NASA Biological and Physical
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For more information on the OSTP, visit the office’s 
World Wide Web site at http://www.ostp.gov/.

Olsen Nominated Associate Director of OSTP
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Combustion Researchers Elected 
To National Academy of Engineering

Executive Budget Supports
New Research Initiatives

With funding from the president’s proposed budget, OBPR scientists plan to
further their research of how radiation and microgravity affect
astronauts and the materials used to shield them from those effects.
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The People of STS-107 —
Mission Researchers Share Quest for
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To prepare for life sciences experiments during the STS-107 
mission, astronaut Dr. Laurel Clark draws blood from volunteer 
and surrogate astronaut John Charles, mission scientist for the 
OPBR experiments on Columbia’s July flight.

Mission STS-107 is giving
scientists the opportunity 
to look for answers to
numerous questions in
physical and life sciences.
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Answers Beyond Earth’s Bounds
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The STS-107 mission allows Laura
Barger, a research fellow in medicine
at Harvard Medical School and
Brigham and Women’s Hospital in
Boston, Massachusetts, to combine
her interest in spaceflight with
studies of sleep and circadian rhythms.
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Principal Investigator Michael Delp,
an associate professor in Texas A&M
University’s Department of Health
and Kinesiology, has designed a
blood vessel–response experiment
that may find solutions to circulation
problems for astronauts and
Earthbound individuals alike
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Delp is testing the hypothesis that blood vessels in rats will become thinner and
weaker in actual microgravity, just as they do in simulated microgravity, shown in
images B and D. (Images A and C show control blood vessels in normal gravity.)
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MGM Project Manager Buddy Guynes,
also a researcher at Marshall Space
Flight Center, has postponed
retirement to oversee an experiment
to test sand columns under
microgravity conditions that cannot
be mimicked on Earth.
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Michael Jacox, deputy director of
Texas A&M’s Commercial Space
Center for Engineering, is directing
the deployment onboard STS-107 of
a next-generation navigation and
tracking device, StarNav-1.
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During hands-on crew training for
the Mechanics of Granular Materials
experiment, astronaut Kalpana Chawla
connects electrical cables to a test
cell in the right-hand locker of the
experiment’s twin double locker
assembly. Three sand-filled test cells will
be compressed during flight and their
contents studied upon return to Earth.
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StarNav-1, seen here mounted on top of the SPACEHAB module
pinpoints stars as reference points to determine the attitude and
position of a spacecraft, taking pictures of the stars and matching
their locations with a star catalog to aid in navigation.
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List of OBPR Experiments
and Investigators for STS-107
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Changes in Blood
Distribution
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Neurotransmitters
“Forget”
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Research Update:
Bioastronautics Research

Space ResearchSpace Research
+�+� ���������

When John Glenn flew as a payload specialist for the STS-95 mission
aboard Space Shuttle Discovery, he became the oldest astronaut ever to
go into space. His mission enabled NASA researchers to study the effects
of aging on the cardiovascular system’s ability to adapt to spaceflight.

cr
ed

it
: N

A
SA

Research Examines Adaptations
Of Cardiovascular System to Microgravity
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For more information on Meck’s cardiovascular research,
see http://www.jsc.nasa.gov/sa/sd/facility/labs/
Cardio/cardio.htm on the World Wide Web.
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Scientists at Johnson Space Center’s Cardiovascular Laboratory use a controlled
tilt test to replicate the body’s responses to a shift from reclining to sitting or
standing. Here, Janice Meck (far left) and Donna South (center) demonstrate
the procedure with the help of Dominick D’Aunno (right).
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These research results were published in Rossum, A.,
Ziegler, M., & Meck, J. (2001). Effect of spaceflight
on cardio-vascular responses to upright posture in a
77-year-old astronaut. The American Journal of
Cardiology, 88, 1335–7.

John Glenn, 
World’s First 
77-Year-Old Astronaut
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Research Update:
Fundamental Space Biology

The Avian Development Facility:
A Successful First Flight

The vestibular system in birds contains six different
receptor populations or organs. Three of these organs
contain small “stones” or otoliths (top), which are
sensitive to head movement relative to gravity and move
in response to linear acceleration. Vestibular receptor cells
(bottom) are normally organized in a fan-shaped pattern,
which allows the cells to respond to directional movement.
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Electron micrographs of quail limb bones that formed under the influence
of microgravity show decreased mineralization compared to bones formed
in normal gravity. The letters “B” and “C” indicate bone and cartilage sides
of the sample, respectively, with the arrows marking the junction between
bone and cartilage cells. The asterisks indicate where mineralization begins.
The bone that developed during spaceflight (top) shows less mineral
compared to the control sample (bottom); the control sample clearly
shows mineral deposits (dark spots) that are absent in the flight sample.
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Building Momentum 
For Colloid Engineering
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Like atoms but on a larger scale, small
particles in a colloidal solution assemble to
form an ordered crystalline structure, such
as the 1-micron, opalescent crystalline particles
shown here. Paul Chaikin and William Russel
study how the particles interact to learn
how — and perhaps eventually to influence
how — atoms reach a state of equilibrium.
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A colloid crystal grown in space develops into a
snowflake-like structure called a dendrite, a form
that it cannot attain on Earth, since gravity causes
the fragile arms of the crystal to break off as it
comes into contact with other crystals.
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It’s a Matter of Size
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Building Steps 
On Solid Principles
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Measuring approximately one centimeter in width, the
large single crystal in the foreground is the largest hard
sphere colloidal crystal grown to date. Researchers were
able to grow this “giant” crystal by separating a
single nucleus from the colloidal solution, thereby
controlling part of the nucleation and growth process.
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From a Buick 
To a Breadbox
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Research Update:
Research Integration

Downsized Technology Reveals
Secrets From Slices of Light
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ProVision’s hyperspectral imaging
system can scan the human eye
and produce a graph showing
optical density or light absorption,
which can then be compared to a
graph from a normal eye. Scans of
the macula, optic disk or optic
nerve head, and blood vessels can
be used to detect anomalies and
identify diseases in this delicate
and important organ.
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For more information about the HSI sensor and its
use in anti-terrorism efforts, please see http://spd.
nasa.gov/news/provision_01_02.html.

Hyperspectral imaging scanners detect a specified range
of energy wavelengths from the electromagnetic
radiation spectrum.
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ProVision Technologies 
Joins the Fight Against Terrorism

Hyperspectral imaging sensors are being
used to scan chickens during processing
to help prevent contaminated food from
getting to the table.
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Education & Outreach
Space Theater Brings a Piece
Of the Sky Down to Earth
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Mission Specialist Kalpana Chawla, an STS-107
crewmember featured in Space Research and You,
talks about conducting experiments in microgravity.
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NASA May Brighten
Life Science Lighthouse
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Spinning in a rotating chair,
a participant points his
thumbs either to the left or
to the right, illustrating how
the body’s system of balance
is affected by microgravity.
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Oncologists 
Lesson in Space 
Health Care
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More Than a Roller
Coaster Ride
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The 20-G Centrifuge, used for hypergravity research at the Center for Gravitational Biology Research, is 58 feet in diameter. The
cabs, located at either end of the rotating arm and at the center of the arm, can accommodate humans or other test subjects.
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Hypergravity, Linear Acceleration, and More...
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For additional information on CGBR, visit http://lifesci.arc.
nasa.gov/cgbr/home.html on the World Wide Web or
contact Tianna L. Shaw, manager of the Facilities
Utilization Office, at tshaw@mail.arc.nasa.gov.

This computer-generated model shows the carriage assembly and racks
of the ISSTB centrifuge, which accommodates up to four space station
development habitats for ground-based studies.
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For an overview of OBPR experiments scheduled for flight
on STS-107, go to http://spaceresearch.nasa. gov/research_
projects/sts107.html on the World Wide Web. For a summary
of the sleep research being conducted by Czeisler, Barger,
and other team members, see http://peer1.nasaprs.com/cfpro/
peer_review/ltb1_00.cfn?id=417. To read about Delp’s
ground research on blood vessels conducted in preparation
for STS-107, go to http://research.hq.nasa.gov/taskbook/
search/retrieve_task.cfm?task_id=147. For information
on how NASA cardiovascular research is benefiting science
in space and on Earth, see http://www.asgsb.org/
factsheets/cardiovascular.html. For more information on
the Spacelab orthostatic intolerance studies, see Buckley, J.,
et al (1996). Othostatic intolerance after spaceflight.
Journal of Applied Physiology, 81, 7–18. To find out more
about the Mechanics of Granular Materials experiment,
see http://mgm.msfc.nasa.gov/mgm.html. To find out
more about StarNav, go to http://jungfrau.tamu.edu/~html/
StarNav/index.html, and to learn more about Texas
A&M’s Commercial Space Center for Engineering, see
http://engineer.tamu.edu/tees/csce/.
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For additional information on the ADF, visit http://spaceresearch.
nasa.gov/research_projects/ros/adf.html on the World
Wide Web. For more information on David Dickman’s
research, visit http://thalamus.wustl.edu/Neuroweb/
dickman.htm or http://dbbs.wustl.edu/RIB/Dickman.html.
For information on Stephen Doty’s research, visit
http://www.hss.edu/htdoc/research/dotys.asp or
http://www.fundamentalbiology.arc.nasa.gov/Doty.html.
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For more information on ProVision Technologies, please see
http://www.pvtech.org/who.htm on the World Wide Web.
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For more information on Chaikin and Russel’s colloid
research, visit http://pupgg.princeton.edu/www/jh/
research/Chaikin_paul.htmlx and http://microgravity.
grc.nasa.gov/6712/comflu/chaikin/phase.htm. Results
of research on the growth of hard sphere colloidal
crystals were published in Cheng, Z., Russel, W.B.,
Chaikin, P.M. (1999). Controlled growth of hard-sphere
colloidal crystals. Nature, 401, 893-895.
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For additional information, you may contact John

Charles via e-mail at john.b.charles1@jsc.nasa.gov.
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