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NATIONAL LAB: RESEARCH IN SPACE 

A unique environment for discovery 
• Removes gravity as a variable in research, which 

allows the study of underlying mechanisms 
inaccessible on Earth 

 

Building on 25 years of basic research in space 
• Substantial knowledge base and established  

instrumentation  
 

Our goal at CASIS is to enable research & discovery that 
will have a definitive impact on Earth 
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Presentation Notes
The combined effects of orbit and altitude effectively removes gravity, permitting access to novel experimental conditions and facilitating identification of novel behaviors.Twenty five years of basic research in space have resulted in substantial acquired prior knowledge and instrumentation developmentNASA maintains control of experiments related to advancing space exploration. CASIS uses the station as a platform to augment ground studies and improve healthcare, commercial products, and quality of life on Earth. 



CASIS STRUCTURE 

Nongovernment nonprofit organization, established to: 
• Develop & manage a diverse R&D portfolio  

• Stimulate & manage the use of ISS by OGAs, academic 
institutions, and commercial entities 

• Communicate the value of the ISS 

• Including STEM education 

 
$15M annually from NASA, 
ability to generate other sources 
of revenue 
 

NASA provides transportation 
and on-orbit logistics 
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Presentation Notes
Develop & manage a diverse R&D portfolio encompassing basic through     applied research based on national needs and ISS capabilities



CASIS ENABLES EASY AND EFFICIENT 
ACCESS TO SPACE-BASED RESEARCH 

CASIS facilitates: 
• Translation of ground-based studies 

• Logistics for data acquisition, sample recovery, data/software interfaces 

• Support of real-time, in-orbit operations 

• Coordinating contingency plans to preserve science objectives 
 

Transportation to/from station is provided  
at no cost 
 

Crew has “hands on” training  
in lab techniques 

 

Images courtesy of NASA 
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Presentation Notes
Translation of ground-based studies includesLink to appropriate integration partnerDevelop operational workflow



TWO ENTRY POINTS FOR PROJECTS 

“Solicited” = Responses 
to Formal Requests For 

Proposals 
(Several issued each year)  

  

“Unsolicited” 
Submissions Online 
(Can be done at any time) 

Presenter
Presentation Notes
Review: two ways to submit project proposalsUnsolicited proposal submission Support through institutional partnerships: venture capital, institutional funds, philanthropic funding, in-kind resources



FORMAL RESEARCH SOLICITATIONS 

August 2012  December 2012 

July 2013 January 2014 

Currently Open: February 2014 Currently Open: April 2014 
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Presentation Notes
Past research solicitations include opportunities in protein crystal growth, materials testing, Earth observation, stem cell biology, and remote sensing. Enabling Technologies, while still open, is not accepting any new projects ideas—step-1 proposals have already been received. Step-2 proposals are due June 27.Materials RFP seeks flight research investigations that develop new or improve existing materials that will have direct terrestrial benefit. Step -1 due May 30. CASIS is targeting proposals for materials science in the areas of microstructure study, crystallization, and other phase transitions. Both internal and external hardware platforms are available for use to further understand the synthesis and properties of new and existing materials. Examples of materials that may be utilized for testing include (but are not limited to): alloys, biomaterials, ceramics, composites, glasses, granular materials, metals, nanomaterials, organics, polymers, and semiconductors.The RFP is distinct from the previous Materials RFP. In 2013, CASIS awarded two flight projects from its first materials science RFP focused on utilizing the NanoRacks External Platform on the ISS, which allows exposure to the extreme conditions of space for development and testing of new materials, components, and systems. This RFP is broader in scope, seeking projects not only for this external platform but also submissions proposing to use internal hardware to exploit the microgravity environment for materials science.



IN FISCAL YEAR 2013… 

$4.9M  
attributed to flight 

projects 

28  
selected/awarded 

projects 

40 
 unsolicited 

proposals received 

5  
formal solicitations 

distributed 

32  
new partnerships 



CASIS PROJECTS ON STATION 

Payloads recently delivered to ISS 

• Procter & Gamble: Colloid research 

• UColorado-Boulder: Antibiotic resistance 

• NanoRacks: CubeSat Deployer 

• Education Projects: 

• T2 Education: Story Time From Space  

• Stanford: Ants in Space 

• NIH: T-Cell activation in aging  

• UFlorida: Plant growth and development  

• Merck, iXpressGenes, and others: Protein crystal growth 
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Presentation Notes
Increment 37/38Proctor and Gamble/Zin Technologies: Complex fluid physics analysis, toward improvement of product formulations and stability Ucolorado: bacteria in space show increased resistance to antibiotcis—this study evaluates why this occurs, on a molecular levelDr. Anna-Lisa Paul, University of Florida: Identification of genes involved in plant root morphology and adaptive physiologyDr. Joseph Ng, iXpressGenes Inc.: The location of hydrogen atoms relevant to a variety of cell functions including protein production (using neutron diffraction)Dr. Paul Reichert, Merck Research Laboratories: Flying Monoclonal Antibody (Mab) developed at Merck and currently undergoing clinical trials for treatment of an immunological disease. Goal is to produce high quality crystalline suspensions of Mab for pharmaceutical applications, including:Structure determinationDrug deliveryPurificationStorage of bulk active substance



PLANNED FOR FLIGHT THIS YEAR 

Projects planned for delivery in the coming year: 

• Anti-cancer drug evaluation (VA) 

• Muscle atrophy in mice (Novartis) and immunology (DoD) 

• Gumstix™ fault-tolerant computers (Advanced Materials LLC) 

• Carbon nanotube photovoltaic cells (Georgia Tech) 

• Materials science for sporting equipment (Cobra Puma Golf) 

• Protein crystal growth (including the Broad Institute) 

• Wound healing/regeneration in planarians (Kentucky Space) 

• And others… 
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Presentation Notes
Department of Veterans Affairs: Evaluation of known and novel anti‐cancer drug therapies using a yeast-based assay (described in Flip Book)Novartis: Use of mice to elucidate the molecular basis of microgravity-induced muscle atrophyDoD—also rodent habitat studyAdvanced Materials Applications: Use of the Gumstix™ Computer On Module in radiation studies to examine fault-tolerant computers (for use in current and future satellites)Georgia Institute of Technology: Development of cost-effective, energy-efficient photovoltaic cells made of lightweight carbon nanotubes COBRA PUMA GOLF: Bonding of dissimilar materials by electroplating, toward the improvement of alloys for commercial useBroad/Emerald Bio/Protein Biosolutions: Emerald Bio and its partners will test their hypothesis that microgravity will provide an improved environment for crystal growth of Proprotein convertase subtilisin/kexin type 9 (PCSK9), a key gene that drives elevated levels of LDL (low-density lipoprotein) cholesterol, and myeloid leukemia cell differentiation protein 1 (MCL1), one of the most commonly altered genes in cancer.Dr. Mahendra Jain – Kentucky SpaceResearch will examine the effects of a microgravity environment on the enhancedhealing abilities of planarian flatworms. Gravity, and the lack thereof, influences theway cells behave and their ability to rebuild tissue. Studying planarians in space mayreveal new aspects of how cells rebuild tissue, which could lead to breakthroughsin medical treatments for humans. For example, regenerative medicine has thepotential to treat conditions like Parkinson’s, heart disease or lost limbs.



POTENTIAL OUTCOMES 

Drug development 

• Cancer, Huntington’s, Cystic Fibrosis, 
Parkinson’s, heart disease, diabetes… 

Increased shelf life of commercial products 

Better performance of sports equipment 

More efficient solar cells 

Improved satellite capabilities 

And many more… 

Images courtesy of NASA and Georgia Tech 

Carbon nanotubes 

EM of an 
ovarian 

cancer cell 
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EM = electron micrograph (image)Carbon nanotubes are for the solar cell project



UPCOMING OPPORTUNITIES  

Disease Modeling 
• Bone/muscle loss, immunity, aging, 

neurodegeneration, wound healing   

• 3-D tissue growth 

• Model organism and plant biology 
 

Energy generation, storage, sustainability 
 

Biophysics 

Images courtesy of NASA, MHRI 

3D rendition of the diffusion 
of nanoparticles through a 
confining slit- nanochannel 

Algae-derived biofuels 

Caenorhabditis 
elegans 
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Nanoparticles is the Methodist project on nanochannel drug delivery systems (biophysics)C. Elegans worms are one of the many model organisms one can use to study diseases on ISS (others = mice, flies, yeast…)



COMMERCIAL AREAS OF FOCUS 

Life Science  
• Stem Cells, Regenerative Medicine 
• Cell Biology, Genomics 
• Protein Crystallization 
• Aging, Osteoporosis, Muscle 

Wasting 
• Immune Response, Virulence 
• Microfluidics 

Cleantech 
• Remote Sensing 
• Biofuels 
• Combustion 
• Materials 

Materials 
• Microgravity-enabled materials 
• Combustion 

Infotech 
• Optical Fibers 
• Semiconductors 
• Metallic glasses and other 

materials 
Aerospace 
• Technology Development 
• Test Bed Services 
• Advanced Manufacturing and 

Materials 
• Remote Sensing and E/O 

Energy/Chemical 
• Combustion 
• Solar/Wind 
• Advanced Materials 
• Applied Chemistry 
• Microfluidics for biofuels 
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Presentation Notes
These are the areas in which we’ve received inquiries and interest—we’re working to meet these commercial demands. Combustion under materials: flame retardant materials, etc. Infotech is computing technology (e.g., materials used in microprocessors)



 

QUESTIONS? 

 

w w w. i s s - c a s i s . o r g  

Tw i t t e r :  @ i s s _ c a s i s  

http://www.iss-casis.org/
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