Atlantis Flies 7 Space Biosciences Experiments
When STS-135 Atlantis takes off on NASA’s final space shuttle mission July 8th, it will be carrying 7 different experiments that the Space Biosciences Division and the ISS Utilization Office at NASA Ames Research Center has helped to develop.   The experiments will demonstrate new technologies that will improve the health and well being of the astronauts, investigate what happens to living systems as they adapt to the unique environment of spaceflight, and provide insights and technologies that will also benefit life on Earth.   Brief summaries of each of these experiments are provided below.
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Commercial Biomedical Testing Module-3
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In collaboration with BioServe Space Technologies (University of Colorado, Boulder, CO) and Amgen, Inc (Thousand Oaks, CA), NASA will evaluate a new drug treatment that could prevent bone loss.  Astronauts experience bone loss after being in space for extended durations; humans on Earth experience similar issues due to aging and disease.   The Commercial Biomedical Testing Module-3 experiment will determine if this new treatment can prevent bone loss in mice living in space.  The experiment will also examine a new non-invasive method to monitor muscle degeneration.  This mission will mark the 26th time the Ames Animal Enclosure Module will be flown onboard a Space Shuttle mission.  The NASA-sponsored principal investigators are Dr. Mary Bouxsein of the Beth Israel Deaconess Medical Center, Boston, MA; and Dr. Ronald J. Midura of the Cleveland Clinic, Cleveland, OH.  Other researchers will be involved in a specimen sharing program to maximize the science return on this mission.
Ultrasound-2
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 To support biomedical investigations and to provide medical monitoring of the astronauts onboard the International Space Station, NASA is flying the Ultrasound-2 system.  Similar to the devices used in medical care on the ground, the system is a diagnostic tool that provides images of internal organs and muscles.  The Ultrasound 2 system includes a commercially developed ultrasound device (General Electric Medical Systems, Vivid-q™) that was modified for spaceflight, as well as a custom built external video/power converter assembly.  The Ultrasound-2 system will replace the device onboard ISS that is no longer functioning.  This system is being developed as part of the Human Research Program’s ISS Medical Project, which provides a suite of science instruments used to study and solve the human health and performance challenges and the risks associated with exploration missions.
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Space Tissue Loss
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NASA and the Department of Defense are studying how wounds heal in space as part of the Space Tissue Loss experiment.  In particular, Dr. Eduardo Almeida of NASA Ames, is examining how stem cells can differentiate to regenerate epidermal tissues in microgravity.   The Cell Culture Module used in this experiment is designed to grow cells and tissues in space using an automated hollow fiber cell culture system.  The microgravity environment of spaceflight has been shown to induce novel responses in a variety of cell types that are relevant to health and disease. The results from this investigation will further the understanding of treating wounds during long-duration missions in space and extreme environments on Earth, the battlefield and rural areas.
Plant Signaling
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When plants grow in space, the microgravity environment causes the plant to grow differently than when grown on Earth.  Dr. Imara Perera of North Carolina State University is studying what happens within plant cells as they sense the environmental difference and generate chemical responses within the cells.  The experiment will be performed on the International Space Station in collaboration with the European Space Agency, using the European Modular Cultivation System.  Images of the plants will be captured and down-linked to Earth.  Samples of the plants will be harvested and returned to Earth for scientific analysis.  The results of this experiment can lead to information to help in food production during future long duration space missions to the Moon or Mars as well as data to enhance crop production on Earth. 
Micro-2A
Biofilms – the growth of microbes on surfaces – has become an issue on spacecraft and a health danger to the astronauts.   The Micro 2A experiment, flown in collaboration with Bioserve Space Technologies, will study how gravity alters microbial biofilm formation with the goal of developing new strategies to reduce the impact on the operation of spacecrafts and the health of the crew.   On Earth, biofilms cause biofouling of medical devices and corrosion in industrial settings.  A greater understanding of biofilms is essential in order to find effective methods to combat their formation.  The study, led by Dr. Cynthia Collins of Rensselaer Polytechnic Institute, Troy, NY, is aimed at furthering our basic knowledge of biofilms and testing the efficacy of novel antimicrobial coatings.

Micro-4

Micro-4 is another collaboration with BioServe Space Technologies, this one involving an experiment using yeast cells.  The study uses special genetically engineered yeast cells to understand how they respond to the physical effects of microgravity to determine the specific strain optimal for spaceflight.  Results from this study allow researchers to gain a global perspective on the genes that play a role in survival under microgravity conditions and will allow for a more thorough understanding of the effects of microgravity on living systems. The principal investigator on this experiment is Dr. Timothy Hammond, Durham VA Medical Center, Durham, NC.
Forward Osmosis Bag

To recycle "used" water, NASA will examine forward osmosis technology that can convert wastewater into water the astronauts can drink.  "Forward osmosis is the natural diffusion of water through a semi-permeable membrane," explains Michael Flynn, research scientist at NASA's Ames. "The membrane acts as a barrier that allows small molecules, such as water, to pass through while blocking larger molecules like salts, sugars, starches, proteins, viruses, bacteria and parasites."  The forward osmosis method already is used for Earthbound applications, allowing water of unknown purity to be changed into drinkable water in six to eight hours using a bag containing two chambers separated by a membrane. The commercial technology aids in diverse settings, from outdoor sports like hiking, to the military, to natural disasters where water purification is essential for survival.  Scientists from NASA's Kennedy Space Center in Florida plan to test a space-adapted version of the bag aboard space shuttle Atlantis during the STS-135 mission this summer.

Summary:  The above experiments, primarily funded by NASA’s ISS Research Project and the Human Research Program, and managed through the ISS Utilization Office at Ames Research Center are examples of how biological research in space is helping to improve the lives of astronauts while providing knowledge and technologies that also benefit life on Earth.   Although these experiments are being carried on the last space shuttle mission, NASA’s space biosicence research will continue, as future experiments will be carried out onboard the International Space Station, microsatellites, the Russian biosatellites, and other spacecraft.
Astronauts examine mice onboard the Space Shuttle flown on an earlier mission





Ultrasound-2 undergoing testing to prepare it for spaceflight








A technician inspects a loaded Cell Culture Module





Experiment Container with Plant Seedling Seed Cassettes; seedlings shown in the lower right.








Microbial biofilms will be grown in Bioserve’s Group Activation Pack Canisters





Bioserve’s Plate Habitats are being used on the Micro-4 experiment.  
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