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About CASIS and the International Space Station (ISS) U.S. National Laboratory: In 2005, Congress designated the 
U.S. portion of the ISS as the nation’s newest national laboratory to maximize its use for improving quality of life on 
Earth, promoting collaboration among diverse users, and advancing science, technology, engineering, and mathematics 
(STEM) education. The nonprofit Center for Advancement of Science in Space (CASIS) manages this unique laboratory 
environment, which is now available for use by non-NASA U.S. government agencies, academic institutions, and the 
private sector, providing these customers access to a permanent microgravity setting, a powerful vantage point in low 
Earth orbit, and the extreme and varied environments of space. 

is to foster scientific discovery and 
technological innovation in space, expand 

U.S. leadership in commercial space, 
and inspire the next generation.

THE CASIS MISSION
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LETTER FROM THE PRESIDENT

A new space economy is beginning to emerge. Demand for commercial 
research is growing rapidly via an expanding community of commercial 

services providers and users of the International Space Station (ISS) U.S. 
National Laboratory. Growing activities in space allow for a wide range 
of experimentation, commercialization, and technology development 
opportunities that provide an agile onramp for commercial, academic, 
and government entities. These are the key first steps in shaping the 

ideal future of low Earth orbit—a future that includes a sustainable 
space-based national laboratory, multiple space platforms that are 

accessible for government and commercial research, and diverse 
businesses built upon the foundation of a thriving space marketplace.  

Pioneering and enabling this future is the ISS National Lab, managed by the 
Center for Advancement of Science in Space (CASIS). At its core, CASIS is a public-

private partnership that leverages limited investment and its unique access to the 
ISS to maximize opportunities and terrestrial impact for those who look to the stars for 

inspiration, cutting-edge science, and the opportunity for a competitive advantage.

By all accounts, 2017 was a banner year for the ISS National Lab: More than 100 experiments were 
delivered to the ISS, from a diverse range of research entities spanning iconic Fortune 500 companies, 
innovative startups, and top-ten research universities. These projects demonstrate significant growth in 
demand for the ISS research platform and further reflect the growing success of commercially managed 
facilities on the ISS National Lab. Also in FY17, more than 60 new payloads across multiple disciplines 
were scheduled for future delivery to the ISS National Lab, each with potentially high economic, innovation, 
and/or social value to the nation. New customers including Target Corporation and The Michael J. Fox 
Foundation began their journeys into space research, with projects and programs focused on cotton 
sustainability and Parkinson’s disease—major problems that affect human health and the economy on Earth. 
New collaborations also continued to push the limits of innovation; for example, the National Institutes of 
Health National Center for Advancing Translational Sciences is leveraging the unique advantages of space for 
tissue engineering to allow scientists to develop and advance novel technologies to improve human health. 

THE ISS NATIONAL LABORATORY:  
PATHWAYS TO A NEW SPACE ECONOMY

Gregory H. Johnson

ISS National Lab return customers have also continued to bring new and innovative 
ideas: Several companies took key steps toward initiating in-space manufacturing, 
and Merck & Co. is pushing medical boundaries by exploring ways to improve drug 
delivery methods for important cancer therapeutics that could improve the quality 
of patients’ lives. These game-changing technologies are the types of efforts that 
contribute to the goal of creating a sustainable economy in low Earth orbit (LEO).

The bottom line of this activity is value and impact back to the American taxpayer and the 
U.S. economy. CASIS, as a component of its efforts, has developed methods of assessing 
the value creation of the projects in its portfolio. The projected value of the ISS National Lab 
portfolio has now exceeded $900 million in incremental revenue tied directly to ISS National 
Lab projects, while addressing established markets of more than $110 billion in estimated 
value. Additional parameters include new jobs created, value of improvement to lives, new 
solution pathways of innovation derived, and many other indicators of value and impact.  

In this report, you will learn more about these and other key achievements across the many 
dimensions of the ISS National Lab mission, including:

�� Our vision to bring about a sustainable and viable LEO marketplace for R&D and  
economic growth.

�� Success in building demand with non-traditional space research customers that return 
economic, innovation, and social value back to U.S. taxpayers through the initiation 
of new research activities on the ISS National Lab.  We are continuing to see growth 
in private-sector engagement and investment in ISS National Lab initiatives, and our 
value-impact assessment framework has allowed for an improved selection process 
that aims to optimize impact through quantification of project feasibility and impact. 

�� Powerful partnerships with corporations and other government agencies that are  
solving major problems on Earth.

�� Activities focused on maximizing utilization through CASIS logistics and 
operating procedures that fairly and transparently enable commercial service 
expansion and contribute to the success of our Implementation Partners.  

These FY17 activities underscore the remarkable progress in spaceflight R&D that stems 
from the joint efforts of NASA, CASIS, and the scientific, education, and aerospace 
communities. Furthermore, they illustrate the catalytic power of sustaining a national 
laboratory in LEO. We are cognizant of the renaissance of human activity in space that 
is taking place around us and bear the weight of this responsibility with humility and an 
optimistic view of the future ahead. Today’s efforts are aimed at transforming the ISS 
National Lab to the next level of innovation and productivity, serving as a critical pathfinder 
to encourage further investment in creating value from the unique LEO environment. 

Moving into 2018, we will continue to promote the use of and support the ISS National Lab 
R&D portfolio to maximize its value and impact to our nation. This includes the continued 
search for projects of high value and impact, fostering strong collaborations focused on 
major challenges, improved time to flight, and optimized utilization of transportation and 
resources. CASIS will continue to listen to and understand feedback from ISS National Lab 
stakeholders and partners, allowing us to develop and roll out new services to support their 
growth and success while maintaining transparency and communication. CASIS will also 
continue to develop multiyear and multi-institutional projects that benefit the economy, promote 
collaboration and innovation, and provide valuable R&D information—including expanded 
relationships with government agencies to attract new users and continue leveraging funding.

We are privileged to serve as managers of the ISS National Lab and will 
continue to push the limits of R&D in LEO to deliver cutting-edge research 
opportunities not now possible in land-based laboratories here on Earth.

 
Thank you,

 
 
 

 
President and Executive Director Gregory H. Johnson, CASIS

EXPERIMENTS
DELIVERED

NEWLY  
MANIFESTED  
PROJECTS

100+

60+
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FY17 AWARDED PROJECTS

FY
12

-1

7 AWARDED PROJECTS

 � The ISS National Lab R&D portfolio has 
an estimated addressable market of more 
than $110 billion and has the potential to 
bring significant and tangible value to the 
U.S. taxpayer.

 � From more than 100 proposals,  
CASIS selected 45 new ISS National  
Lab projects in FY17, 70% from  
new-to-space customers.

 � New project selections include projects 
from HP Enterprise, Goodyear, Time,  
The Michael J. Fox Foundation, and MIT.

 � More than 35 additional payloads from 
commercial service providers were also 
added to the ISS National Lab manifest 
in FY17.

 � The CASIS-selected R&D portfolio leverages 
more than $107 million in non-NASA, non-
CASIS funding.

THE ISS NATIONAL LAB 
R&D PORTFOLIO

The ISS is expanding the frontiers of science and 
innovation by supporting R&D across multiple sectors and 
disciplines. CASIS empowers nontraditional users to reach 
R&D objectives onboard the ISS National Lab, leading the 
effort with NASA to maximize ISS utilization. Moreover, 
from Fortune 500 companies to innovative startups, 
the ISS National Lab is enabling an era of increased 
commercial research in microgravity. 

More than 100 project proposals were considered in 
FY17, and details about selected organizations and 
project types are shown below. For full project details, 
see page 26. Of note, the private sector utilization shown 
below is augmented by projects from commercial facility 
managers; for example, in FY17, more than 35 additional 
payloads were added to the ISS National Lab manifest 
from commercial service providers, who are attracting a 
growing customer base (see pages 8–9 for more details). 

High-profile CASIS selections in FY17 include projects 
from Hewlett Packard Enterprise, Goodyear, Time, The 
Michael J. Fox Foundation, Massachusetts Institute of 
Technology, Budweiser, Sanofi Pasteur, and two projects 
from AstraZeneca-MedImmune.

FOSTERING DISCOVERY SCIENCE AND 
ECONOMIC DEVELOPMENT IN SPACE

A
T 
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COM
M
ERCIAL

106
FY12-17

28
FY17

4
FY12-17

ACADEM
IC/

NONPROFIT

80
FY12-17

17
FY17

CASIS-SELECTED PROJECTS BY ORGANIZATION TYPE*

CASIS-SELECTED PROJECTS BY DISCIPLINE*

ISS NATIONAL LAB DIMENSIONS OF IMPACT

CURRENT DATA regarding the potential value and impact 
of the full CASIS-selected ISS National Lab R&D portfolio include:

FAST FACTS regarding the total CASIS-
selected portion of the ISS National Lab portfolio:

external (non-NASA non-CASIS) 
funding leveraged

FY17 SOCIAL MEDIA 
ENGAGEMENT 

FY17 EDUCATION 
COMMUNITY  
ENGAGEMENT 

FY17 PEER-REVIEWED 
PUBLICATIONS 
TO DATE (FY05–17) 

projects sponsored by a non-NASA 
government agency

$107M+

20+

FAST FACTS about the FY17-selected projects:

awarded by CASIS in FY17 to support  
these projects and related programs$6M+

education projects involving 
commercial sponsorship75%+

projects from new-to-space customers70%+

physical sciences projects co-sponsored 
by the National Science Foundation or 
another third party

55%+

life sciences projects co-sponsored 
by the National Institutes of Health 
or another third party 

50%+7

5

9

18

6

28

12

23
78

3415

EDUCATION

REMOTE 
SENSING

PHYSICAL
SCIENCES

LIFE
SCIENCES

TOTAL FY17  

45

TOTAL  
FY12-17  

190

*These infographics represent projects that were directly selected by CASIS or through Sponsored Programs in collaboration with CASIS. They do not include projects 
managed by commercial services providers and education partner programs that may have been newly manifested for flight to the ISS National Lab in FY17.  

TECHNOLOGY 
DEVELOPMENT  

FACILITIES

GOVERNM
ENT

through social media accounts 
 managed by CASIS

via ISS National Lab partner 
programs and outreach activities resulting from ISS National Lab R&D

1M+ 750K+ 108

new solution 
pathways 

(a measure of innovation that 
can lead to a major advance 

in knowledge or new 
intellectual property)

20+

estimated  
addressable  

market 
 
 

$110B+
projected  

incremental  
revenues

 
 

$900M
estimated time-to- 
market acceleration  
(for a subset of projects) 

1–3years

FY12-17
PORTFOLIO TO DATE

FY17
NEW PROJECTS
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NanoRacks, LLC �» NanoRacks Internal Platform
�» NanoRacks Cube Sat Deployer

BioServe Space  
Technologies

�» Commercial Generic Bioprocessing 
Apparatus (CGBA)

Techshot �» Bone Densitometer

NanoRacks, LLC �» NanoRacks Internal Platform (NanoLabs)
�» NanoRacks CubeSat Deployer

BioServe Space  
Technologies

�» Commercial Generic Bioprocessing 
Apparatus (CGBA)

Techshot �» Bone Densitometer

Made In Space �» Additive Manufacturing Facility

NanoRacks, LLC
�» NanoRacks Internal Platform (NanoLabs)
�» NanoRacks CubeSat Deployer
�» NanoRacks External Platform

BioServe Space  
Technologies �» Space Automated Bioproduct Lab (SABL)

Techshot �» Bone Densitometer

Made In Space �» Additive Manufacturing Facility

Space Tango �» TangoLab-1

NanoRacks, LLC

�» NanoRacks Internal Platform (NanoLabs)
�» NanoRacks CubeSat Deployer
�» NanoRacks External Platform
�» NanoRacks PlateReader

BioServe Space  
Technologies �» Space Automated Bioproduct Lab (SABL)

Techshot
�» Bone Densitometer
�» Advanced Space Experiment Processor 

(ADSEP)

Made In Space �» Additive Manufacturing Facility

Space Tango �» TangoLab-1
�» TangoLab-2

STaARS �» Space Technology and  
Advanced Research System

Teledyne Brown  
Engineering

�» MUSES (Multi User System  
for Earth Sensing)

 � The ISS National Lab set new records  
for utilization in FY17, launching  
76 payloads carrying more than 100 
individual experiments. 

 � Most payloads launched in FY17 
represented commercial activity, including 
projects from HP Enterprise, P&G, Merck, 
and Eli Lilly & Co.

 � A growing number of in-orbit commercial 
facility managers provide increased options 
to users and are the pathfinders for a 
marketplace in low Earth orbit. 

IN-ORBIT ACTIVITIES ONBOARD 
THE ISS NATIONAL LAB

CASIS aims to advance U.S. leadership in commercial 
space by generating value and positive impact for the 
American taxpayer and ultimately driving new market 
creation by building demand, enabling supply, and 
facilitating investment. During FY17, NASA signed an 
extension of the cooperative agreement with CASIS, 
continuing its role as manager of the ISS National Lab 
through 2024 to coincide with the extension of NASA and 
international partner funding for the orbiting laboratory 
through at least 2024. The extension is one more step 
toward expanding a private sector commercial presence in 
low Earth orbit (LEO).

Utilization is a benchmark for success in demonstrating 
demand for a commercial space market, and the ISS 
National Lab set new records for commercial activity 
in FY17. In parallel, the continued expansion of 
commercially operated facilities onboard the ISS National 
Lab cultivates the supply side of economic development in 
LEO. In-orbit commercial facility managers provide users 
with operational experience and engineering expertise to 
address unique research needs and are the pathfinders for 
a LEO marketplace.

In a shift from traditional government-operated spaceflight research, these innovative companies are 
primarily commercially funded and are responsible for planning and managing the in-orbit operations 
for their facilities. 

CASIS additionally works with dozens 
of service providers that enable new 
customers to easily translate experimental 
objectives into flight-ready payloads.

MAXIMIZING UTILIZATION AND SCIENCE RETURN 
WHILE ENABLING COMMERCIAL SERVICE EXPANSION 

A
T 

A
 G

LA
N

C
E

RECORD NUMBER OF PAYLOADS DELIVERED TO THE ISS NATIONAL LAB IN FY17

GROWTH OF IN-ORBIT COMMERCIAL FACILITY MANAGERS

Note: Many payloads contain 
multiple experiments.

�� In FY17, the ISS National Lab exceeded its crew time allocation and 
set new records for upmass, with 76 payloads launched to the ISS 
National Lab carrying more than 100 individual experiments. 

�� More than 50% of payloads launched to the ISS National Lab in FY17 
involved commercial entities. Launched projects include Fortune 100 
company Hewlett Packard Enterprise and repeat flights for Fortune 
500 companies Procter & Gamble, Merck, and Eli Lilly & Company. 

�� Additional FY17 payloads included projects from The Michael 
J. Fox Foundation and Oak Ridge National Laboratory, a newly 
refurbished furnace and two related projects with homeland security 
applications, and multiple payloads in collaboration with the 
Department of Defense (including rodent research and a NanoRacks-
sponsored commercial collaboration).

�� Onboard the ISS National Lab, 12 commercially operated facilities are currently managed by seven 
companies, offering increased options to users, strengthening LEO economic development, and 
decreasing the dependency on government.

�� The ISS National Lab is accelerating the timeline from idea to flight for these commercial facility 
managers. Two new facilities in 2017, STaARS-1 and TangoLab-2, progressed from idea submission 
to installation in less than one year. 

�� More than $26 million from various funding sources has supported the development of new CASIS-
sponsored ISS National Lab facilities, including these commercially operated facilities, since 2011.

7
FY13

19
FY14

41
FY15

58
FY16

76
FY17

201
PAYLOADS 
TO DATE (FY13-17)

FY1
4

COMMERCIAL  
FACILITY MANAGER 

IN-ORBIT COMMERCIALLY 
OPERATED FACILITY FACILITY HIGHLIGHTS

FY1
5

FY1
6

FY1
7

�� AIRBUS DS Space Systems, Inc.

�� Astrotech Space Operations

�� Bionetics Corporation

�� BioServe Space Technologies

�� Boeing Space Operations Company

�� CSS-Dynamac Corporation

�� Emerald City Initiatives, Inc.

�� FedEx Space Services

�� HNu Photonics

�� Jacobs XPrSS

�� KBRwyle

�� Leidos Innovations Corporation

�� M&B Engineering

�� Made In Space, Inc.

�� MDA Corporation

�� MEI Technologies

�� Micro Aerospace Solutions, Inc.

�� NanoRacks, LLC

�� Oceaneering Space Systems

�� Orbital Technologies Corporation

�� Paragon Space Development Corporation

�� ProXopS, LLC

�� Raven Aerospace Technology, Inc.

�� Space Systems Research Corporation

�� Space Tango, Inc.

�� Space Technology and Advanced 
Research Systems, Inc. (STaARS)

�� SpacePharma

�� Tec-Masters, Inc.

�� Techshot, Inc.

�� Teledyne Brown Engineering

�� Thales Alenia Space (TAS) | Aerospace 
Logistics Technology Engineering 
Company (ALTEC)

�� The Aerospace Corporation

�� The Boeing Company

�� ThinkSpace

�� University of Alabama,  
Center for Biophysical Sciences  
and Engineering (CBSE)

�� UTC Aerospace Systems

�� Vencore

�� Zin Technologies, Inc.

In 2017, the TangoLab-1 
facility received its first 
payloads, and Space Tango 
reports that demand exceeds 
five times the capacity of 
the facility. TangoLab-2, 
launched in 2017, has 
doubled the CubeLab 
capacity along with adding 
advanced capabilities.

Installed in FY17, MUSES  
is ideal for Earth 
observation missions—
currently estimated to be 
a $43 billion market—and 
will enable environmental 
monitoring and  
technology demonstrations.

The ISS National Lab 
supported Made In Space 
in flying a proof-of-concept 
3D printer and then 
establishing an Additive 
Manufacturing Facility 
(AMF) after successful 
in-orbit testing. After a year 
of continual operations in 
space, AMF users continue 
to increase the complexity 
and size of objects 
manufactured in orbit while 
seeking to grow the palette 
of feedstock materials.

The NanoRacks External 
Cygnus CubeSat Deployer 
enabled a historic milestone 
in FY17 of the first CubeSats 
to be deployed at 500 km, 
an orbit higher than the ISS.

The NanoRacks CubeSat 
Launch Initiative (in 
collaboration with NASA) 
is an ISS National 
Lab program 100% 
commercially funded  
and sustained by  
customer revenue.

Techshot Bone Densitometer 
Techshot

NanoRacks CubeSat 
NanoRacks

P&G Advanced Colloids Experiment
NASA
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Crop Science 

 � ISS National Lab users are increasingly 
taking on costs traditionally absorbed by 
NASA or CASIS.

 � ~$40M in non-CASIS, non-NASA funding 
supports FY17 new projects—representing 
more than 70% of total project costs.

 � 42% of new projects in FY17 required no 
CASIS funding.

 � The ISS National Lab supports programs 
that ensure maximum value to life on Earth 
while also demonstrating a business case 
for LEO.

 � Recent in-orbit activities and various 
new initiatives in FY17 promise game-
changing benefits to life on Earth while also 
redefining the nature of space-based R&D.

NONTRADITIONAL USERS AND 
THE FUTURE SPACE ECONOMY

The ISS National Lab is a key enabler in bringing private 
sector engagement and investment to LEO platforms. 
As the ISS National Lab manager, CASIS has launched 
hundreds of payloads to the ISS since 2011 and has 
served as a bridge between the government and private 
sector communities. Taking the role of an honest broker, 
CASIS selects projects that not only utilize the ISS for non-
exploration R&D but also enable economic development of 
LEO commercial space.  

Over the last five years, CASIS has transitioned from a 
traditional grant-based model to a value-based model, 
engaging government agencies, academic institutions, and 
the private sector to solve cross-cutting problems on the 
ISS and leverage private- and public-sector funding. CASIS 
is a disruptive force to the legacy space establishment, 
as it focuses on these nontraditional space users and 
reimagines LEO national interests in new and creative 
ways, establishing the ISS National Lab as a demand 
generator for a sustainable commercial LEO market.

CONTINUED GROWTH IN NEW CUSTOMER ENGAGEMENT, 
PRIVATE SECTOR UTILIZATION, AND SUSTAINABILITY

A
T 

A
 G

LA
N

C
E

Through a proactive commercial innovation strategy, CASIS continues 
to engage the private sector, from Fortune 500 companies to promising 
startups, across four research verticals: life sciences, physical sciences, 
remote sensing, and technology development. More than 65% of new ISS 
National Lab projects selected during FY17 involve private-sector companies 
(see page 26 for project details), and the ISS National Lab portfolio now 
contains more than 100 commercial projects, with dozens more added each 
year by the growing community of in-orbit commercial facility managers.

In addition to expanding engagement, the ISS National Lab also explores 
options for leveraging funding to support projects, which paves the way 
for financial independence of future spaceflight R&D platforms. Increased 
investment by customers is a positive indicator for the plausibility 
of a sustainable LEO market, and ISS National Lab users are now 
increasingly taking on costs traditionally absorbed by NASA and CASIS 
via agreements or grants. Almost $40 million in non-CASIS, non-NASA 
funding will support FY17-selected projects (representing more than 
70% of total project costs), and 42% of these new projects required no 
CASIS funding (a 10% increase from last year). 

Establishing financial sustainability within spaceflight public-private 
partnerships is key as the nation looks toward the transition of the ISS 
to a sustainable model led by the private sector. Equally important is 
demonstrating tangible impact from space-based R&D. CASIS thus 
selects new users based on an assessment framework that quantifies 
project feasibility (technical and commercialization) and value 
(economic, social, and innovation). 

It is paramount that the ISS National Lab adhere to a strategy of 
supporting programs that facilitate these quality projects in maximizing 
value and impact to life on Earth while enabling commercial industry 
to innovate, test, manufacture, and deploy new services or products, 
demonstrating a business case for LEO.

 
FY17 EXAMPLES OF COMMERCIAL USERS AND PROGRAMS REDEFINING R&D IN SPACE

Advanced Materials 
 
Pharmaceutical Manufacturing 

RESEARCH VERTICALS

�� A project from the R&D 
branch of photonics and optics 
company Dynasil recently 
launched this year and is 
studying scintillator crystals in 
microgravity for Department of 
Homeland Security applications 
in radiation detection. 

�� A new project from Goodyear  
Tire & Rubber Company will use 
space to improve silica fillers, 
with the goal of improving the 
performance of commercially 
available tires and other 
products—making them more 
reliable and benefiting the 
environment by increasing  
fuel efficiency and thus  
decreasing emissions. 

�� Target Corporation recently 
pledged to source 100% 
sustainable cotton products by 
2022, and a collaboration with 
the ISS National Lab announced 
this year will provide $1M in 
commercial funding to top 
innovators who propose ISS 
National Lab R&D solutions to 
improve crop production on Earth.

�� A new project from Budweiser 
will use space to study the 
storage and growth of barley, 
the fourth largest cereal crop. 
Understanding how barley 
responds to stress and which 
varieties might be better 
suited to certain climates will 
improve crop production on 
Earth, toward commercial 
use and as a food source for 
humans and animals. 

For more information about key initiatives and partnerships, see pages 14–15. For additional details on newly selected projects, see page 26. 

�� As noted on pages 8–9, companies 
such as Kentucky-based startup 
Space Tango are working to 
make ISS R&D more accessible. 
According to Space Tango, 90% of 
their work is focused on providing 
medical solutions in space that 
will improve life on Earth, such as 
making space-based pharmaceutical 
manufacturing a reality. 

Space Tango's TangoLab housing CubeLabs 
Space Tango

CLYC scintillator crystals under UV excitation 
Radiation Monitoring Devices, Inc.

�� Merck Research Laboratories has 
conducted multiple projects on 
the ISS, including a project this 
year to improve the formulation 
and delivery of its cancer-fighting 
drug, Keytruda. Depending on 
their success, Merck scientist 
Paul Reichert says that such 
drugs might one day be 
manufactured in space. 

Merck's microgravity-grown protein crystals 
Merck

We found out about CASIS, submitted a proposal, 
and we were in business. We formed a spinoff 
company and purchased the intellectual property. 
The ISS National Lab model provided us the 
platform to develop new technologies for the benefit 
of humanity and allowed us to make a profit at it.”
—PAUL JOSS, PH.D., VISIDYNE, PROFESSOR EMERITUS, 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
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LIFE SCIENCES

 � The ISS National Lab Sponsored Program 
model attracts third-party funding to 
support spaceflight research to solve big 
problems on Earth.

 � The Sponsored Program model continues 
to grow, with more than $20 million in 
independent funding committed through 
Sponsored Programs to date.

 � The ISS National Lab accelerates innovative 
cross-cutting R&D through support of these 
programs and individual projects in key 
focus areas with quantifiably high value.

SPACEFLIGHT INNOVATION 
TO SOLVE BIG PROBLEMS

The ISS National Lab is not only a destination for 
spaceflight R&D; it is transitioning to a multi-user, multi-
national platform for commerce, education, engineering, 
science, and technology. The ISS National Lab accelerates 
success for this diverse user community, providing a 
tangible impact to U.S. taxpayers.

CASIS uses a quantitative assessment of feasibility and 
value to evaluate potential projects, and has combined 
this knowledge with a robust understanding of customer 
needs to identify research focus areas that will optimize 
impact from ISS National Lab R&D. CASIS uses these 
focus areas to target both new users and sponsor 
organizations—building a balanced portfolio, driving 
utilization, and optimizing resources. 

As an innovation platform that can solve big challenges, 
the ISS National Lab has developed a successful 
Sponsored Program model that enables sponsor 
organizations to ask new questions and explore key 
variables using the ISS as a tool in their innovation 
portfolio. The model attracts third-party funding (either 
whole or partial) from private industry, academia, and 
non-NASA government agencies to support research 
competitions for projects that seek to use the ISS National 
Lab to solve cross-cutting challenges.

The ISS National Lab provides a platform to solve big challenges 
and cross-cutting issues through collaborations with innovators 
from the private sector, academia, and government. The ISS 
National Lab has formed several public-private partnerships 
and collaborations focused on addressing such key challenges, 
such as regenerative medicine and cotton sustainability. 

Evolution of the CASIS Sponsored Program model has resulted 
in a growing legacy of multi-year partnerships that involve bigger 
and more innovative collaborations. Fortune 500 companies, 
government agencies, and regional incubators have successfully 
used the Sponsored Program model, which is flexible to meet 
the needs and budgets of varied partner organizations. 

New FY17 collaborations with organizations such as Target 
Corporation complement multi-year, repeat CASIS collaborations 
with the MassChallenge business accelerator program, Boeing, the 
National Science Foundation (NSF), and the National Institutes of 
Health (NIH), bringing the total independent funding committed 
through Sponsored Programs to date to more than $20 million, which 
flows either through CASIS or directly to principal investigators. 

THE ISS NATIONAL LAB IS A NEXUS FOR VARIOUS FOCUS AREAS, 
MAXIMIZING SCIENCE RETURN AND VALUE TO THE NATION

A
T 
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Through these 
larger programs 
and individual 
outreach to new 
customers, CASIS 
is accelerating 

success for a 
diverse range of 

ISS National Lab 
users, providing tangible 

return to U.S. taxpayers. To maximize this 
return, CASIS has developed a methodology 
to quantitatively assess value and impact 
of potential projects and has applied this 
knowledge to its targeted outreach strategy for 
both users and sponsor organizations. 

Ideal research areas have high feasibility 
for technical execution and downstream 
commercialization as well as high potential 
impact in the realms of innovation, economic 
value, and humanitarian application. To 
build a balanced portfolio of projects, drive 
utilization, and optimize resources, CASIS 
developed research focus areas (examples 
listed below) for outreach that correlate with 
established customer needs and the value-
impact assessment framework. 

FY17 SPONSORED PROGRAM ACTIVITIES  
INCLUDED CASIS COLLABORATIONS WITH:

 � Drug development and delivery

 � Models of aging and chronic disease

 � Regenerative medicine 

 � Crop science 

 � Additive manufacturing 

 � Quantum satellite technology 

 � Maritime security

 � Applications for weather, agriculture, 
energy, and urban development

PHYSICAL SCIENCES

TECHNOLOGY DEVELOPMENT

REMOTE SENSING

 � Novel materials development and 
improved manufacturing 

 � Telecommunication materials 

 � Semiconductor manufacturing
NASA

CASIS’s ability to facilitate investor introductions 
through their pitch events has been extremely 
valuable in our fundraising efforts. They 
are playing an important and useful role in 
the evolving NewSpace ecosystem.”
—CHRISTOPHER RICHINS, CEO AND FOUNDER, RBC SIGNALS

National Science Foundation

A solicitation supporting combustion research, the second CASIS-NSF effort, resulted in three awardees.

OBJECTIVE: To study combustion and thermal transport, toward industrial applications in consumer 
products, electronics, manufacturing, medical devices and pharmaceuticals, oil and gas, and clean energy. 
SPONSOR: Division of Chemical, Bioengineering and Environmental Transport, NSF 
PROGRAM: Combustion and Thermal Transport Processes Research at the International Space Station 
to Benefit Life on Earth

National Institutes of Health

A solicitation through the NCATS Tissue Chip for Drug Screening program provided five awardees 
with up to two flight opportunities.

OBJECTIVE: To develop microphysiological systems to model human diseases and assess efficacy and 
toxicity of therapeutic agents. 
SPONSOR: National Center for Advancing Translational Sciences (NCATS), NIH 
PROGRAM: Coordinated Microphysiological Systems Program for Translational Research in Space

University of Florida

A solicitation for research in multiple fields awarded two new-to-space investigators.

OBJECTIVE: To support research faculty in ISS R&D initiatives to create practical applications for 
improving quality of life, advancing biomedical sciences, increasing agricultural productivity, and 
protecting the environment.

SPONSOR: University of Florida 
PROGRAM: Space Research Initiative

University of Wisconsin-Madison

A competition among Wisconsin middle- and high-school students inspired participation of more 
than 700 students from more than 60 schools, with one student awarded a flight opportunity.

OBJECTIVE: To inspire literacy in science, technology, engineering, and mathematics (STEM) among 
Wisconsin students through a competition to grow protein crystals.  
SPONSOR: University of Wisconsin–Madison 
PROGRAM: Space Crystal Prize

Target Corporation

A joint research solicitation opened for submission in FY17, and awardees will be announced in 2018.

OBJECTIVE: To inspire researchers and innovators to propose ISS R&D solutions in a variety of 
sectors to improve cotton crop production on Earth. 
SPONSOR: Target Corporation 
PROGRAM: ISS Cotton Sustainability Challenge

The Boeing Company

A competition that inspired students in grades 7–12 to design spaceflight DNA experiments to 
solve real-world challenges (two awardees).

OBJECTIVE: To inspire and engage students through a national education competition supporting 
STEM education objectives. 
SPONSORS: Boeing, miniPCR, Math for America, and New England Biolabs, Inc.  
PROGRAM: Genes in Space Annual Competition

For the fourth year, an ISS National Lab sidecar prize was awarded as part of the MassChallenge 
business accelerator program, the largest-ever startup accelerator (three awardees).

OBJECTIVE: To enable innovative concepts and ideas from entrepreneurs and small businesses to 
achieve commercial viability through use of the ISS National Lab to advance their R&D. 
SPONSOR: Boeing 
PROGRAM: Technology in Space Annual Prize

INDEPENDENT FUNDING 
COMMITTED TO DATE THROUGH  
SPONSORED PROGRAMS

$20M+
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Commercial Launch Providers
�� During FY17, 76 payloads were launched to the ISS National Lab (a 31% increase over FY16), carrying 
more than 100 individual experiments, and use of crew time exceeded allocation. These achievements are 
a testament to the growing demand for LEO platforms and the success of CASIS commercial innovation 
strategy; however, it would not have been possible without commercial launch providers Orbital ATK and 
SpaceX providing safe and continuous transport to and from the ISS on a schedule that continues to improve 
in reliability and frequency. 

LEVERAGING SPACE  
THROUGH PARTNERSHIP

 � Customer demand and increasing launch 
reliability enabled FY17 utilization of the 
ISS National Lab to exceed allocation. 

 � Success in leveraging unique ISS opportunities 
and facilities translated to increased R&D and 
continued power in partnerships.

 � Key partnerships with well-recognized 
brands such as Lucasfilm, Target 
Corporation, Google, and Budweiser 
increased ISS National Lab visibility with 
new audiences. 

 � The Space Station Explorers consortium 
represented diverse education programs 
that maximized reach and effectiveness. 

The ISS National Lab leverages existing resources and 
the power of partnership to maximize R&D outcomes and 
success. Flexible partnership models allow organizations 
to leverage the unique attributes of the ISS that are 
most relevant to their mission. Partnership models 
include research competitions, investment opportunities, 
STEM education programs, and commercial services 
opportunities. CASIS serves as an honest broker to 
facilitate these novel pathways for a wide variety of 
organizations to participate in the growing LEO market.

MATURE PARTNERSHIPS INCREASE RELIABILITY, 
VISIBILITY, AND ENGAGEMENT 

A
T 
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As discussed on pages 12–13, CASIS continues to foster both new and 
recurring Sponsored Programs that propel the concept of partnership to 
an enhanced level of collaboration aimed at finding solutions to major 
challenges. Additionally, expanding partnerships with diverse players in 
the growing LEO market continue to build understanding, synergies, and 
maturity in the ISS National Lab community.

COMMERCIAL SPACEFLIGHT PARTNERS ENABLED INCREASED UTILIZATION AND OPPORTUNITY

NASA COLLABORATIONS MAXIMIZED USE OF EXISTING RESOURCES

HIGH-VISIBILITY PARTNERSHIPS INCREASED PUBLIC AWARENESS OF THE ISS NATIONAL LAB

PARTNERS IN EDUCATION REACHED THE NEXT GENERATION OF SPACE EXPLORERS

Materials Science
�� This year was punctuated by unique partnerships that leveraged opportunities resulting from improved 
functionality of enabling technologies and ISS facilities, such as the refurbished Solidification Using a Baffle 
in Sealed Ampoules (SUBSA) furnace. NASA refurbished SUBSA in response to customer demand, and its 
launch this year supported payloads to synthesize semiconductor and scintillator crystals to improve radiation 
detection, toward homeland security applications.

TomatosphereTM

�� Robust partner programs continued in FY17, including the STEM education Tomatosphere™ program, which 
provided more than 150,000 students with microgravity-exposed tomato seeds for classroom experiments. 
In 2017, the program provided project-based learning and interdisciplinary instruction to more than 20,000 
classrooms and 500,000 students.

In-orbit Commercial Facility Managers
�� The growing community of in-orbit commercial facility managers (see page 9) continue to promote utilization 
and match growing customer demand with supply-side enhancements. The ISS National Lab is continuously 
evolving capabilities with new facilities such as TangoLab-2 and the MUSES platform, complementing 
facilities from proven partners such as NanoRacks.

Rodent Research
�� An FY17 CASIS-sponsored musculoskeletal research workshop in Boston identified the need for microgravity 
rodent research studies that can accommodate larger numbers of rodents. In response, NASA began exploring 
operational concepts to significantly increase the number of rodents that can be flown on a single mission.

Zero Robotics
�� The Zero Robotics annual high school competition in FY17 drew the highest 
participation to date—approximately 1,900 students from 23 states and  
17 countries. Zero Robotics is a competition that teaches students about  
programming, engineering, and spaceflight.

Space Station Explorers
�� CASIS continues to promote the Space Station Explorers (SSE) brand through attendance at education 
conferences and recruitment of SSE Ambassadors. SSE exhibited at the 2017 Destination Imagination Global 
Finals Expo, with more than 17,000 in attendance, and at the 2017 National Scout Jamboree, the Boy 
Scouts of America's largest event with more than 40,000 in attendance.

Budweiser

Google / NASA

Time

Destination Imagination

Zero Robotics

TomatosphereTM

Tec-Masters, Inc. / NASA

SpaceX / NASA

MUSES / Teledyne  
Brown Engineering

Lucasfilm
�� The newest CASIS mission patch, produced in partnership with Lucasfilm, engaged millions of people over 
multiple platforms and received coverage from The Verge, ABC/ABC News, Engadget, StarWars.com, 
GeekWire, CNET, Yahoo, and SyFy. Moving into FY18, Lucasfilm will showcase the ISS through its “Science 
and Star Wars” series exploring technology from the Star Wars films. 

Budweiser
�� A collaboration with Budweiser will examine how barley seeds are affected by space and will answer 
fundamental questions concerning plant biology and crop growth. 

Time
�� An education partnership with Time will build on their Emmy-nominated “A Year in Space” series to create a 
new virtual reality and video series called “Spacewalk: A VR Experience” that will document the journey of 
astronauts as they train for and execute an ISS spacewalk.

ThinkSpace
�� Through a collaboration with ThinkSpace, the public can now explore astronaut work and living spaces on 
the ISS using Google Street View. From R&D to inspirational views from the cupola, images are available 
at google.com/streetview.

1,900

23 17
STUDENTS

STATES COUNTRIES
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An ISS National Lab payload on predictive pathogen 
mutation was featured in Forbes, CNN, Huffington Post, 
US News & World Report, and Wired.

ISS National Lab rodent research was covered 
in The New York Times and PBS NewsHour.

A recent publication detailing the success of an ISS 
National Lab study on flatworm regeneration was 
covered by Yahoo! Tech, Smithsonian magazine, 
CNET, CBS News, Fox News, and Engadget.

ISS National Lab research videos highlighting 
the launches in the third quarter of FY17 
garnered more than 675,000 views.

 � The ISS National Lab played a key role in 
advancing a commercial product to market, 
which demonstrated tangible FY17 success 
from spaceflight R&D. 

 � Sixteen peer-reviewed journal articles in 
FY17 detailing findings from ISS National 
Lab R&D lent credibility and prestige to the 
research platform. 

 � ISS National Lab outreach to promote these 
successes resulted in both mainstream 
media coverage and a record-breaking year 
for social media engagement. 

ISS NATIONAL LAB 
PROJECT SUCCESSES

The value of the ISS National Lab as an unparalleled 
innovation platform has been recognized by a diverse 
community of users from private industry, academic 
institutions, and other government agencies. This 
value is exemplified by current data demonstrating 
the potential value and impact of the CASIS-selected 
ISS National Lab R&D portfolio (see pages 6–7), 
the formation of powerful new partnerships aimed 
at solving big challenges (see pages 14–15), and an 
increase in external funding supporting ISS National 
Lab Sponsored Programs (see pages 12–13). 

The value of the ISS National Lab is especially evident 
through the tangible R&D successes realized in FY17; 
for example, the 16 peer-reviewed journal articles 
published this year detailing results from ISS National 
Lab-sponsored research and the advancement of a 
commercial product to market as the result of an 
ISS National Lab project. To herald these successes, 
CASIS has continued to evolve its communications 
strategy—through increasing outreach and a tremendous 
boost in social media engagement—resulting in 
increased visibility in both print and digital media.

PRODUCTS AND PUBLICATIONS UNDERSCORE THE  
VALUE OF THE ISS AS AN INNOVATION PLATFORM
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COMMERCIALIZATION SUCCESS

Business Integra Technology Solutions (BI Tech), a company whose 
100% commercially funded payload launched to the ISS in FY17, was 
able to advance the technology readiness level (TRL) of their radiation-
tolerant single-board computer platform, the SG100, from TRL 7 to  
TRL 9 as a result of their ISS National Lab project. For satellite 
developers and investigators using the ISS for R&D, the SG100 will 
remove limitations in processing capability imposed by the radiation-
hardened computer platforms currently used in LEO—improving 
processing capability 12-fold at 40% of the cost. 

The market for space processors is approximately $1 billion per year, 
with more than 50% of that market addressable by this technology. 
Achieving TRL 9, which was possible only through testing in LEO, has 
allowed the company to begin actively marketing the device. 

I’ve been flying hardware to the ISS for 
more than 15 years, and CASIS and the 
ISS National Lab have made the process 
of certifying hardware and getting it into 
space substantially easier. Without the ISS 
National Lab, we would have had to pay 
someone to launch our payload on a satellite, 
or we would have had to launch a satellite of 
our own. The comparative cost of that is in 
the millions of dollars and many months of 
development time. That’s where CASIS came 
in—our proposal was approved, we delivered 
our hardware for launch, and we were able 
to install, power up, and run benchmarking 
programs to prove capability. If you want to 
test something and prove that it’ll work in 
space, the space station is the way to go—
there’s no better way to do it."
—TRENT MARTIN, VP AEROSPACE DIVISION,  

BUSINESS INTEGRA TECHNOLOGY SOLUTIONS / 
PRESIDENT, SCI SPACE

RESEARCH PUBLICATIONS

PUBLIC AND MEDIA ENGAGEMENT

Peer-reviewed journal articles are a critical means to disseminate 
findings from R&D initiatives and often lend credibility, prestige, and 
merit to investigators, hypotheses, and even research platforms such as 
the ISS National Lab. Moreover, a strong publication base often precedes 
commercial investment in a particular sector. Sixteen peer-reviewed 
articles in FY17 formally announced preflight and postflight findings from 
ISS National Lab-sponsored research. See pages 18–19 for additional 
details about these publications. 

To trumpet the many successes in FY17, CASIS has continued to 
evolve its strategy for communicating ISS National Lab activities with 
target audiences. By continuing to revamp communications strategy for 
promoting ISS National Lab science, successes, and innovations through 
digital social media, CASIS has fostered an active and online community 
to amplify the value and benefits of our orbital laboratory; for example, ISS 
National Lab social media eclipsed 1 million engagements this year alone.

NEWS MENTIONS OF 
CASIS AND THE ISS 
NATIONAL LAB6,000+

1

2

3

4

Additionally, the successes shared in Upward, magazine of the ISS 
National Lab, continue to demonstrate the value and impact of the ISS 
National Lab to an expanding readership, including the creation of a new 
website in FY17 to host individual articles in an optimized 
digital layout. Continued production of digital 
content, including videos showcasing ISS 
National Lab activities, complements the 
success of the CASIS social media and 
magazine outreach strategies to foster 
advocacy for space science and the ISS 
National Lab among diverse stakeholders 
while increasing public visibility. 

Highlights from this media coverage:

RESULTED FROM TARGETED OUTREACH  
AND EXPANDED VISIBILITY.

UPWARD.ISS-CASIS.ORG

Orbital Sciences

NASA
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ISS NATIONAL LAB 
PROJECT SUCCESSES
FY17 PUBLICATIONS

Precision measurement of the 
boron to carbon flux ratio in cosmic 
rays from 1.9 GV to 2.6 TV with the 
Alpha Magnetic Spectrometer on 
the International Space Station.

Aguilar-Benitez M, Cavasonza LA,  
Ambrosi G, et al.  
Physical Review Letters. 2016; 
117(23):231102.

DESCRIPTION: In this paper, the AMS-02 
team described for the first time the 
precise measurement of the boron to 
carbon nuclei flux ratio in cosmic rays.

As noted on page 17, a total of 16 peer reviewed-articles resulting from 
ISS National Lab-sponsored research were published in FY17. R&D works 
in a stepwise fashion, so the landmark findings and incremental progress 
showcased in these publications illustrate continued progress toward health 
care advancement, technology innovation, and other achievements that will 
improve overall knowledge and quality of life for humankind.

A Molecular Genetic Basis Explaining 
Altered Bacterial Behavior in Space. 

Zea L, Prasad N, Levy SE, et al.  
PLoS ONE. 2016;11(11).

DESCRIPTION: This paper corroborated for 
the first time the altered extracellular 
environment model for bacterial behavior 
in space, which has been hypothesized 
for decades.

Comparative Analysis of Anti-
Polyglutamine Fab Crystals Grown on 
Earth and in Microgravity. 

Owens GE, New DM, Olvera AI, et al. 
Acta Crystallogr F Struct Biol Commun. 
2016;72(10):762-771.

DESCRIPTION: This paper describes 
crystallization of an antibody for the 
protein involved in Huntington’s disease; 
crystals grown in microgravity were 
20% larger and had improved quality 
compared with crystals grown on Earth.

Neutron structures of the Helicobacter 
pylori 5'-methylthioadenosine 
nucleosidase highlight proton sharing  
and protonation states.
Banco MT, Mishra V, Ostermann A, et al.  
PNAS. 2016;113(48)13756-13761.

DESCRIPTION: This article describes results 
from neutron crystallography of a drug target 
for H. pylori infection (a common cause 
of ulcers) that revealed unconventional 
geometry relevant to drug design.

The Active Modulation of Drug Release by 
an Ionic Field Effect Transitor for an Ultra-
Low Power Implantable Nanofluidic System
Bruno G, Canavese G, Liu X, et al. 
Nanoscale. 2016;8(44):18718-18725.

DESCRIPTION: This paper describes a 
novel method of drug delivery focused on 
the development of a tunable, ultra-low 
power implantable medical device. (Data 
from nanochannel diffusion experiments 
in microgravity were used in the 
development of control algorithms.)

Planarian regeneration in space: Persistent 
anatomical, behavioral, and bacteriological 
changes induced by space travel.
Morokuma J, Durant FR, Williams KB, et al.  
Regeneration. 2017;4(2):85-102.

DESCRIPTION: This article on flatworm 
regeneration describes a rare two-headed 
phenotype, which may yield insights 
into not only the regenerative process 
of worms but also the wound healing 
process in humans.

Genetic dissection of the Arabidopsis 
spaceflight transcriptome: Are some 
responses dispensable for the physiological 
adaptation of plants to spaceflight? 
Paul A-L, Sng NJ, Zupanska AK, et al.  
PLoS ONE. 2017;12(6):e0180186.

DESCRIPTION: These results inform how 
plant genetic responses can be controlled 
to improve the health of plants under 
stress—knowledge translatable to the 
adaptation of crop plants to changing 
environments on Earth.

Direct evidence that an extended 
hydrogen-bonding network influences 
activation of pyridoxal 5'-phosphate in 
aspartate aminotransferase.
Dajnowicz S, Parks JM, Hu X, et al.  
J Biol Chem. 2017;292(14): 
5970-5980.

DESCRIPTION: This paper focused on 
understanding the chemical relationship 
between vitamin B and the enzyme 
aspartate aminotransferase (AAT), 
recently crystallized on the ISS.

Assembly of Hepatocyte Spheroids Using 
Magnetic 3D Cell Culture for CYP450 
Inhibition/Induction.
Desai PK, Tseng H, Souza GR.  
Int J Mol Sci. 2017;18(5):1085.

DESCRIPTION: This paper demonstrates 
how a magnetic 3D cell culture can be 
used to assemble liver cells (hepatocytes) 
in microgravity.

Magnetically Bioprinted Human 
Myometrial 3D Cell Rings as A Model for 
Uterine Contractility.
Souza GR, Tseng H, Gage JA, et al.  
Int J Mol Sci. 2017;18(4).

DESCRIPTION: This paper assesses a 3D 
model to understand contractility in 
human uterine cells, dysfunction in which 
can lead to infertility and preterm labor.

Cytoskeletal stability and metabolic 
alterations in primary human 
macrophages in long-term microgravity.
Tauber S, Lauber BA, Paulsen K, et al. 
PLOS ONE. 2017;12(4):e0175599.

DESCRIPTION: This paper discusses a cell 
culture investigation (in collaboration with 
commercial and academic organizations 
from multiple countries) that evaluated 
the effects of spaceflight on macrophages, 
a critical cell type on the front lines of the 
human immune system.

Phenotypic Changes Exhibited by E. coli 
Cultured in Space. 
Zea L, Larsen M, Estante F, et al.  
Front Microbiol.2017;8:1598.

DESCRIPTION: This paper examines how 
space affects the growth of E. coli by 
comparing bacteria grown onboard the 
ISS with bacteria grown on Earth.

Downregulation of LGR5 Expression 
Inhibits Cardiomyocyte Differentiation in 
Potentiates Endothelial Differentiation 
from Human Pluripotent Stem Cells.
Jha R, Singh M, Wu Q, et al.  
Stem Cell Reports. 2017;9(2):513-527.

DESCRIPTION: This paper details the critical 
role of an important signaling molecule—
leucine-rich repeat-containing G-protein 
coupled-receptor (LGR5)—in the 
development of human pluripotent stem 
cells (hPSCs) into cardiomyocytes (heart 
cells) and endothelial (blood vessel) cells.

Microgravity validation of a novel 
system for RNA isolation and multiplex 
quantitative real time PCR analysis of 
gene expression on the International 
Space Station.
Parra MP, Jung J, Boone TD, et al.  
PLoS ONE. 2017;12(9):e0183480.

DESCRIPTION: This paper illustrates 
the feasibility of using WetLab-2 
and processing genetic samples in 
microgravity, paving the way for future 
genetic research in microgravity.

ISS as a Platform for Optical Remote 
Sensing of Ecosystem Carbon Fluxes:  
A Case Study Using HICO.
Huemmrich KF, Campbell PKE, Gao BC, et al.  
IEEE Journal of Selected Topics in 
Applied Earth Observations and Remote 
Sensing. 2017;10(10):4360-4375.

DESCRIPTION: This paper demonstrates 
the success of the Hyperspectral Imager 
for the Coastal Ocean (HICO) instrument 
onboard the ISS in understanding 
carbon uptake in ecosystems and 
ecosystem productivity.

 
NanoRacks: Design and performance of an 
experiment studying planet formation on 
the International Space Station.
Brisset J, Colwell J, Dove A, et al.  
arXiv. 2017;1706.08625.

DESCRIPTION: This paper describes a 
particle collision experiment (mm-sized 
particles) aimed at better understanding 
the early stages of planet formation.

Every time humans have harnessed a new physics environment—
be it microgravity or vacuum or electromagnetism—it has led to 
exponential growth in knowledge, benefits to humankind, and 
wealth creation, and this is part of that continuum.”
—KRIS KIMEL, CO-FOUNDER AND CHAIRMAN, SPACE TANGO

Astronaut Rick Mastracchio activating 
a group activation pack (GAP) for the 

AES-1 experiment. NASA

Human induced  
pluripotent stem cells.  

Xu Lab

Astronaut Jeff Williams during the 
WetLab-2 validation flight.  

NASA
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INNOVATION  
THROUGHOUT  
THE COUNTRY

Promoting awareness and utilization of the ISS National Lab is a 
multifaceted and vast effort, and it requires partnership and collaboration 
to reach new audiences and new heights. Every conference attended, 
project awarded, and partnership formed helps expand the ISS National 
Lab network deeper into the scientific community and more expansively 
throughout the country. Here is a snapshot of CASIS activities in FY17.

SpaceX CRS-11 Science Briefing GF17Space Symposium 2017BSA - AMES for Space 

The point of the space station is that it's really out there on the 
frontier. Frontiers are rich in discovery, and being on the frontier 
gives us the ability to be surprised and to advance knowledge."

—TRENT SMITH, PROJECT MANAGER FOR SPACE  
BIOLOGY PATHFINDER ON ORION EM-1, NASA

2017 ISSR&D CONFERENCE, WASHINGTON, D.C.

The annual ISSR&D Conference was held July 17–20, with a record-breaking 
attendance of more than 1,000 participants. The traditional luminary keynote 
speakers, plenary presentations, technical sessions, new user workshop, and  
investor session were augmented this year by a Capitol Hill reception.  
Key highlights from the conference included: 

�� Conference keynote speaker NASA astronaut Kate Rubins shared stories about her 
ISS National Lab experience and spoke with researchers about the challenges of 
conducting science in microgravity, demonstrating that astronauts are becoming 
powerful ambassadors in addition to serving as our in-orbit scientists.

�� Twelve commercial space startups pitched to approximately 20 investors at 
the investor session, and a panel of experienced space investors discussed 
critical topics related to funding of commercial space entities and their 
vision on how commercial space will change in the coming years. 

�� A Capitol Hill reception featured exhibits of spaceflight hardware and promoted 
networking among more than 400 scientists, students, and legislators, 
including approximately 70 House and Senate representatives and staffers. 
Congressman Babin (TX - 36th district), Congressman Bera (CA - 7th district), 
and Senator Markey (MA) spoke in support of the ISS National Lab. 
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EDUCATION

FY17 NEWLY SELECTED PROJECTS

FY17 PARTNERS, PROGRAMS, AND EVENTS

PHYSICAL SCIENCES
TECHNOLOGY 
DEVELOPMENT

LIFE SCIENCES REMOTE SENSING

FACILITIES

CONFERENCE AND 
EVENT SPONSORSHIPS

IMPLEMENTATION 
PARTNERS

IN-ORBIT COMMERCIAL 
FACILITY MANAGERS

EDUCATION PARTNER 
PROGRAMS

THE SSE CONSORTIUM:  
ISS NATIONAL LAB ACTIVE STEM PROGRAMS

CASIS supports and promotes the full range of ISS National Lab 
educational outreach through the management of SSE, a consortium 
of organizations that make STEM learning exciting through unique 
programs and products related to the ISS National Lab. 

PUBLIC BOARD MEETING SHOWCASED PROGRESS 

In January, the CASIS Board of Directors and executive leadership held the annual 
CASIS Public Board Meeting. The event was available via live-stream and provided 
stakeholders, media, and interested members of the space community with an 
overview of recent successes and future opportunities and goals, illustrating the 
tangible progress CASIS and NASA have made toward full utilization of the ISS. 

PANEL FORMALLY EVALUATED VALUE IMPACT

For the second year in a row, CASIS assembled a panel of unpaid public and private 
sector R&D experts with extensive experience performing value/impact assessments for 
both government and commercial technology portfolios. Panelists independently evaluated 
the ISS National Lab portfolio using an evolved assessment framework (discussed 
on pages 12–13). Results from this assessment recognized the successes and future 
potential of the growing ISS National Lab R&D portfolio, noted on pages 6-–7. 

SpaceX / NASA

LEGEND

PROGRAM NAME MANAGING ORGANIZATION

ARISS (Amateur Radio on the ISS) »» AMSAT (Radio Amateur Satellite Corporation)

Dream Up »» Dream Up

ExoLab »» Magnitude.io

Genes In Space »» Boeing

Google ISS Streetview »» ThinkSpace

Higher Orbits »» Higher Orbits

ISS Above »» Image BEAM, Inc.

ISS Virtual Tour »» CASIS

National Design Challenges »» CASIS

National Geographic »» National Geographic Learning

Orion’s Quest »» Orion’s Quest

Quest Institute Labs »» Quest Institute

Sally Ride ISS EarthKAM »» Space Camp

Space Station Academy »» The VHS Collaborative

Space Station Ambassadors »» CASIS

Space Station Explorers Live »» CASIS

Story Time from Space »» Global Space Education Foundation

Student Spaceflight Experiment Programs »» NCESSE/Tides Center

Tomatosphere »» First the Seed Foundation

Windows On Earth »» TERC

Wisconsin Space Crystals »» University of Wisconsin

Zero Robotics »» Massachusetts Institute of Technology

The most positive thing about working with the ISS is how passionate everyone is about 
what they do. They are very passionate about their role in making the lab accessible to 
people like me. They helped me make this a reality, and I’m forever grateful for that.”

—ARUN SHARMA, PH.D., RESEARCH FELLOW IN GENETICS, HARVARD MEDICAL SCHOOL
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CASIS is doing an extraordinary job engaging 
with the investor community in addition to 
helping accelerate the development of the 
commercial space market in low Earth orbit. 
As an investor, CASIS has been an invaluable 
resource to me.”
—ASHISH AGGARWAL, PRINCIPAL, GRISHIN ROBOTICS

�� CASIS formed a new partnership with the New York Space Alliance (NYSA), which will connect the ISS National 
Lab to additional commercial partners, entrepreneurs, and investors. According to the New York City Economic 
Development Corporation, the city’s tech ecosystem accounts for more than 291,000 jobs and $124.7 billion 
in economic output.

�� STEM Education Partner Workshop: In February, CASIS hosted its annual STEM workshop attended by 30 
key leaders in education, the space industry, philanthropy, and fundraising. The focus areas of the event included 
education consortium building, identifying programmatic challenges and opportunities, and planning strategies.

�� In conjunction with NASA, CASIS planned and executed a Destination Station event at the South Carolina 
Research Authority in Charleston, South Carolina, during the recent solar eclipse, which reached totality in  
this region of the United States. 

�� Bone and Muscle Planning Exercise: As a follow-on to the previous CASIS workshop on musculoskeletal 
disease research in space, 15 attendees participated in a CASIS-led workshop that focused on new approaches 
to collecting and analyzing musculoskeletal data from crew members onboard the ISS. 

�� CASIS attended the Multifunctional Integrated System Technology (MIST) Center Industry Advisory Board 
Spring Meeting. The MIST Center is a collaborative research group funded through NSF, the University of 
Florida, and the University of Central Florida to advance research integration of novel materials, processes, 
devices, and circuits into multi-functional systems through partnerships between university, industry, and 
government stakeholders. 

�� Immunome/Microbiome Workshop: CASIS continued its ongoing series of workshops with a one-day forum on 
"Omes and Omics: Exploring the Microbiome/Immunome and Disease on the International Space Station U.S. 
National Lab." Nearly 40 researchers and scientists participated in discussions to identify and prioritize research 
questions and science requirements for a sustainable ISS National Lab Sponsored Program.

�� Rodent Research Workshop: CASIS and NASA jointly sponsored a workshop to maximize ISS 
stakeholder access to the rodent research model in space. During the workshop, 50 attendees reviewed 
accomplishments of rodent research to date and collaborated to identify the critical scientific activities 
needed to promote high value, productive rodent studies in space as well as opportunities to maximize the 
scientific return of rodent research.

HIGHLIGHTS FROM THE WEST COAST

ISS NATIONAL LAB 
ENGAGEMENT THROUGH 
INDUSTRY EVENTS
CONFERENCES, WORKSHOPS, AND SPEAKING  
OPPORTUNITIES SHOWCASE THE ISS NATIONAL LAB 

 � CASIS participated in 81 conferences 
and events in FY17, with 79 speaking 
engagements highlighting R&D successes 
and opportunities on the ISS National Lab.

 � West Coast engagement continues to 
expand, with two Destination Station events 
and multiple meetings with space industry 
leaders and investor groups.

 � Outreach on the East Coast has advanced, 
including an additional Destination Station 
event and a new partnership with the New 
York Space Alliance.

 � Four CASIS-sponsored workshops in FY17 
focused on musculoskeletal disease, rodent 
research, and microbiome R&D in space  
as well as STEM education related to the 
ISS National Lab.
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Lab at 81 conferences, trade shows, and other events 
to strategically engage diverse ISS National Lab 
stakeholders, including researchers, policymakers, 
educators, industry leaders, entrepreneurs, and 
investors. CASIS sponsored 14 of these events, noted 
in the map on page 20, and event participation 
included 79 formal speaking opportunities. 

HIGHLIGHTS FROM THE EAST COAST

WORKSHOPS

�� CASIS continued to expand engagement activities in Silicon Valley, holding multiple meetings with industry 
leaders and speaking at the Space 2.0 conference, which brought together public, private, and investment 
sectors of the commercial space industry. CASIS also held an industry day event with key thought leaders in 
the region to discuss collaborative opportunities for innovation on the ISS National Lab and how to drive the 
commercial development of LEO. 

�� Also on the West Coast, in conjunction with NASA, CASIS planned and executed two Destination Station 
events—one in Seattle, Washington, and another in Portland, Oregon. Destination station is a free event that 
provides the public with an opportunity to engage with astronauts, scientists, engineers, and researchers that 
support the ISS. Destination station events also allow CASIS staff to hold meetings with industry stakeholders at 
these two west coast events, including two Fortune 100 companies and one Fortune 500 company.

�� CASIS participated in the BIO International Convention in San Diego, California, hosted by the Biotechnology 
Innovation Organization, which represents more than 1,100 biotechnology companies, academic institutions, state 
biotechnology centers, and related organizations around the world. CASIS met with a variety of biotechnology 
and pharmaceutical organizations and companies to discuss ISS National Lab research opportunities.

Throughout FY17, CASIS hosted, sponsored, or co-sponsored workshop meetings designed to promote 
meaningful discussion and information sharing on specific ISS National Lab research endeavors.

BIO International Convention

Destination Station, NASA

Destination Station, NASA

Techshot

Muscle tissue

Zero Robotics Summer Program

Immune system cells
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FY17 SELECTED/ 
AWARDED PROJECTS
DIVERSE R&D INITIATIVES ACROSS MANY DISCIPLINES  
JOIN THE ISS NATIONAL LAB PORTFOLIO

 STaARS-1 Research Facility 
Dr. Heath Mills, Space Technology and Advanced  
Research Systems Inc. (STaARS) • Houston, TX

STaARS-1 EF hardware render. STaARS

DESCRIPTION: This project will 
support Space Technology and 
Advanced Research Systems, 
Inc. (STaARS) in the final 
stages of constructing the 
STaARS-1 Research Facility, a 
next-generation ISS research 
platform with the capacity to 
support physical science, 
advanced biotechnology, and 
life sciences research.

EARTH BENEFITS: The 
STaARS-1 Research 
Facility is a multipurpose 
facility that will enable 

a broad range of experiments on the ISS. In the pharmaceutical 
market, STaARS-1 will facilitate novel drug discovery, drug compound 
production, and virulence modeling. STaARS-1 will support biomedical 
therapeutic markets through drug delivery system development, 
regenerative tissue engineering (stem cell technologies), and biofilm 
formation prevention. Within the energy markets, STaARS-1 will 
support studies targeting novel biofuel production through enhanced 
quality and quantity of multiple compounds. 

 Materials International Space Station Experiment (MISSE) Flight Facility 
LD Stevenson, Alpha Space • Houston, TX

DESCRIPTION: This project supports the Materials ISS Experiment (MISSE)-
Flight Facility (FF) platform developed by Alpha Space Test and Research 
Alliance (Alpha Space). MISSE-FF will provide a commercially available 
materials science and component testing platform with an operational life 
through the end of the ISS. As an ISS National Lab payload, the platform 
will provide testing and data collection for both passive and active 
material samples, component testing in the extreme environment of LEO, 
and sample return to Earth for post-mission processing. The MISSE-FF 
program will be more flexible and will provide several additional services 
and data compared with the previous MISSE point-solution experiments. 
This will allow testing of more samples and components than previous 
MISSE experiments. It will also allow testing in four directions—ram, 
wake, zenith, and nadir (limited)—on the ISS.

EARTH BENEFITS: For all previous MISSE experiments, MISSE-1 through 
MISSE-8, NASA estimated a total cost of $77 million with an estimated 
value to the economy of nearly $2 billion over the course of 15 years. 
The MISSE-FF will allow for an accelerated testing environment for 
thousands of materials (such as polymers, coatings, and composites) 
and components (such as switches, sensors, and mirrors) for use in 
military and commercial products of the future. MISSE-FF testing 
will provide a platform for testing materials to further the U.S. space 
program and the mission to Mars by proving their performance in LEO 
before going deeper into space. Products such as solar cells can be 
improved through MISSE-FF testing, which could help advance power 
sources for remote areas on Earth.

 TangoLab-2 
Twyman Clements, Space Tango, Inc. • Lexington, KY

DESCRIPTION: This project supports the installation of a second TangoLab 
facility on the ISS. TangoLab-1 is a general research platform on the 
ISS that enables a broad range of research that utilizes the unique 
environment of LEO. The first TangoLab-1 facility will remain on the ISS 
to double Space Tango's CubeLab capacity to meet customer demand. 

This second platform, TangoLab-2, will include upgrades to the airflow 
and heat rejection systems to enable larger heat load experiments but will 
remain the same as TangoLab-1 in terms of ISS interfaces. Both facilities 
will be fully compatible with one another for operational flexibility.

EARTH BENEFITS: Since the installation of TangoLab-1 on the ISS in 
September 2016, there has been significant customer demand to utilize 
the facility—current demand is more than five times the capacity of the 
TangoLab-1 facility. The addition of TangoLab-2 doubles SpaceTango's 
CubeLab capacity and enables a larger customer base to utilize the 
facility, further supporting the commercialization of LEO. The addition of 
TangoLab-2 will also allow quicker return of payloads to the ground on 
ISS resupply missions.

 Remote Manipulator Small-Satellite System (RM3S) 
Craig Walton, LaMont Aerospace Inc. • Houston, TX

DESCRIPTION: This project will provide support for the final stages in 
the construction and manifest of a small-satellite dispenser. Satellite 
dispensers range in size (3U, 6U, 12U, 27U, and 54U), and clients 
may choose satellites with a mass of 2–4 kg/U. The Remote Manipulator 
Small-Satellite System (RM3S) is based on the Planetary Systems 
Corporation's satellite dispenser system, which has a long flight history 
of reliability and success and will provide government, academic, and 
industry satellite clients and researchers a platform that allows for proper 
reliability controls. The system also has the capacity to deploy a large 
volume of nanosatellites within a single deployment cycle, supporting 
frequent and reliable deployment opportunities with proven and trusted 
hardware.

EARTH BENEFITS: The addition of the LaMont RM3S small-satellite 
dispenser will enable LaMont to provide capability to customers to 
reliably deploy constellations of nano-satellites (1–10 kg) and small-
satellites (200–500 kg). Mounting the system externally to the launch 
vehicle will eliminate the need for additional crew time, airlock cycles, 
long-duration deployment windows, intravehicular activity safety 
compliance, and similar payload subsystem issues. By integrating this 
component into their portfolio, LaMont believes they will provide a more 
reliable, capable, small-satellite deployment option at a lower cost than 
what is presently available.

 ARQ: A Platform for Enhanced ISS Science and Commercialization 
Jason Budinoff, bSpace Corporation • Seattle, WA

DESCRIPTION: The bSpace ARQ is an external commercial platform for 
small satellite deployment and hosting. ARQ is launched to the ISS on 
commercial resupply services (CRS) contract launches and is berthed 
to the exterior of the space station using the Special Purpose Dextrous 
Manipulator robotic arm. ARQ can deploy single satellites or entire 
constellations—up to 200 small satellites per launch—with no crew 
time needed. ARQ can also host several experiment payloads on the 
exterior surface of the platform and within the thermally controlled 
interior. ARQ generates virtual reality video, providing visual assessment 
of satellite launches and hosted payloads. Experiment data is downlinked 
from ARQ the same day it is collected via a dedicated high-speed laser 
communications terminal, allowing users to rapidly access data.

EARTH BENEFITS: ARQ is a cost-effective platform in space for the launch of 
small satellites and satellite constellations. As a platform for technology 
development and commercial innovation, ARQ can be leveraged by a wide 
variety of markets for a multitude of applications, including Earth survey 
imagery (UV/infrared/optical/radar), Earth and atmospheric spectroscopy, 
global weather mapping (enabling more accurate predictions that provide 

 � The ISS National Lab is facilitating an influx 
of commercial and academic R&D in the 
fields of life sciences, physical sciences, 
education, technology development, and 
new in-orbit facilities.

 � New selections in FY17 include 
projects from Fortune 100 companies, 
leading academic research centers, 
and nonprofit institutions dedicated 
to solving global problems.

 � More than 35% of new projects were 
selected as part of a Sponsored Program, a 
competition whose awardees are funded by 
third parties to perform flight projects.
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strives to maintain a balanced portfolio, and the ISS 
National Lab continues to support innovative R&D spanning 
multiple sectors and disciplines. As noted on pages 
27–34, 70% of the 45 new projects selected in FY17 
originated from new-to-space customers and more than 
60% originated from commercial entities. Furthermore, in 
FY17, more than 35 additional payloads were added to 
the ISS National Lab manifest from commercial service 
providers, who are attracting a growing customer base. 

For specific details about the metrics associated with 
newly selected projects, see pages 4–5. The following 
pages describe projects selected or awarded by CASIS 
in FY17 via a comprehensive assessment of feasibility 
and potential impact. Projects are broadly categorized 
as falling within the life sciences, physical sciences, 
education, technology development, or facilities.

FACILITIES

The ISS National Lab Microgravity Molecular Crystal Growth (MMCG) Program, established this year, enhances the 
commercialization potential of LEO for ongoing studies of organic and inorganic space-grown crystals. For example, 
Merck scientists performed a crystal-growth experiment this year to improve methods to purify the company's anti-
cancer drug, Keytruda, which could lead to a better method of delivery to patients. 

The MMCG Program seeks to provide:
�� Opportunities for crystal growth investigations on every cargo 
resupply launch. 

�� Rapid turnaround of samples (90 days from molecule 
identification to crystal return).

�� Hardware options that minimize preflight optimization steps. 

�� Processes to support multi-year customer programs. 

�� Evidence-based criteria for informed molecule selection, to aid 
in the identification of optimal molecules to study in space. 

For pharmaceutical researchers, multiple flight opportunities 
in rapid succession are providing opportunities to adjust 
experimental design and maximize success. Decreased time 
from proposal submission to flight also allows investigators 
with fast-paced R&D goals to benefit from the ISS. For 
example, an FY17-selected project from The Michael J. Fox 
Foundation flew to the ISS National Lab less than one year 
after initial proposal submission and less than three months 
after molecule identification.

ORGANIC 
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more time for disaster preparedness, reducing loss of life and property 
and saving insurance companies billions of dollars), global infrastructure 
management, global data and communications access (delivering 
internet access to billions of people in data-poor regions), precision 
Earth and astronomical observation, materials science testing, technology 
validation, and exploration of biological phenomena in the space 
environment. The overall space economy, the satellite service sector, 
and Earth observation data collection are all growing, and the sizes of 
small satellites are increasing; however, delays by launch providers and 
satellite operators remain, highlighting the need for frequent dedicated 
small satellite launch vehicles.

 Endothelial Cells In Microgravity for Evaluation of Cancer Therapy Toxicity 
Dr. Shou-Ching Jaminet, Angiex • Cambridge, MA 

DESCRIPTION: This project seeks to evaluate the hypothesis that 
microgravity cultured endothelial cells represent a valid model system 
to test the effects of vascular-targeted cancer drugs on normal blood 
vessels. In order to grow, all solid tumors must generate new blood 
vessels. Angiex has created a novel cancer therapy that targets a protein 
involved in the proliferation of endothelial cells (ECs) lining the walls of 
blood vessels. However, the major challenge shared by all developers of 
vascular-targeted drugs is the lack of an in vitro model of resting normal 
endothelium to test drug toxicity. ECs cultured in microgravity may be 
the breakthrough model, as they appear to share many features of the 
in vivo resting endothelium, including a persistent state of reduced cell 
growth. If the hypothesis is validated, microgravity-cultured ECs would 
constitute an important model system for evaluating the action of any 
vascular-targeted drug. It would also potentially enable Angiex's novel 
drug to be designed for lower toxicity.

EARTH BENEFITS: Cancer is the second leading cause of death in the 
United States, and is expected to surpass heart disease as the leading 
killer by 2030. Already, cancer is the leading killer in 22 U.S. states. 
Approximately 200 million people globally (about 16 million in the U.S.) 
are currently living with cancer, and about 8.2 million people globally 
(589,000 in the U.S.) die from cancer each year. Angiex's therapy targets 
both the tumor vasculature and tumor cells. Because nearly all cancers 
require growth of a distinct vasculature to enable tumor growth, Angiex's 
drug may potentially treat more than 90% of all cancers.

 
Microgravity Crystalization of Glycogen  

        Synthase-Glycogenin Protein Complex
 Dr. David S. Chung, Dover Lifesciences • Dover, MA

DESCRIPTION: Crystallization of proteins for structural determination is 
an important tool for drug discovery. This project will use the ISS to 
crystallize a protein complex that is difficult to crystallize on Earth. 
Glycogen synthase, the critical enzyme for glycogen synthesis in the liver 
and muscle, works in concert with another protein, glycogenin, which 
is necessary for proper orientation and function of glycogen synthase. 
Determination of the structure of this protein complex could aid in the 
development of drugs that inhibit glycogen synthase. Such drugs could 
be used to treat obesity, rare genetic disorders, and cancer. 

EARTH BENEFITS: Crystalization of proteins for structural determination 
is an important tool for drug discovery. Determination of the structure 
of glycogen synthase in complex with glycogenin could aid in the 
development of drugs that inhibit glycogen synthase, which could 
be used to treat obesity, rare genetic disorders, and cancer. There is 
currently a significant unmet need for drugs to treat these conditions.

FY17 SELECTED/AWARDED PROJECTS
 Crystallization of LRRK2 under Microgravity Conditions 

Dr. Marco Baptista, Michael J. Fox Foundation • New York, NY

DESCRIPTION: This project aims to utilize the microgravity environment 
onboard the ISS to optimize the crystallization of the human protein 
kinase leucine-rich repeat kinase 2 (LRRK2). LRRK2 is a key signaling 
molecule in neurons and is closely associated with the development 
of Parkinson's disease, which affects approximately 5 million people 
worldwide. Despite a relatively straightforward chemical approach 
for making drugs that inhibit LRRK2, its complex biology and critical 
role in normal cellular function and disease remains largely unclear. 
Characterization of LRRK2's protein structure, identified through 
crystallization, will support efforts to develop the most selective and 
potent LRRK2 inhibitor with potential to treat the disease with minimal 
negative side effects.

EARTH BENEFITS: Approximately 5 million people worldwide are currently 
living with Parkinson's disease, and this number is estimated to double 
by 2040. Numerous patents and publications from academic, small 
biotech, and major pharmaceutical companies claim drug strategies for 
LRRK2. It is estimated that the potential commercial opportunity for 
a blockbuster therapeutic with a disease-modifying label in idiopathic 
Parkinson's disease is more than $2 billion per year.

 
 Influence of Microgravity on T-Cell Dysfunction and Neurogenesis  

Dr. Caitlin, O'Connell-Rodwell, HNu Photonics • Wailuku, HI 

T-cells. NASA

DESCRIPTION: This project 
will help accelerate the 
design, development, and 
validation of the BioChip 
SpaceLab (BCSL), a life 
sciences research facility for 
the ISS National Lab. The 
validation experiment will 
measure how microgravity 
directly affects human 
neuroblastoma (a type of 
cancer that forms in nerve 
tissue) cell differentiation in 
vitro and will utilize live-cell 
imaging techniques in real 

time on the ISS. This calibration will validate the functionality of the 
platform for support of this and other cell lines using similar 
experimental designs and will improve the success rate of future 
research projects that require BCSL and/or other platforms, including 
those supporting tissue-on-chip investigations.

EARTH BENEFITS: The BSCL research facility has the potential to discover 
novel drugs and treatments for prevalent diseases such as heart disease, 
Alzheimer's disease, immune system dysfunction, and cancer. For 
example, utilizing the BSCL research facility to harness microgravity's 
effect on neuron differentiation may provide a novel cell model to 
understand neurogenesis dysfunction in Alzheimer's disease, Parkinson's 
disease, or Huntington's disease and discover potential therapeutics.

 
 Domesticating Algae for Sustainable Production of Feedstocks in Space 

Dr. Mark Settles, University of Florida • Gainesville, FL

DESCRIPTION: This investigation seeks to engineer microalgae for growth 
in microgravity to understand the genetic basis of rapid biomass increase 
and high-value compound production. A long-term goal is to domesticate 
and engineer algae for optimal production of biomass feedstocks in 
space while consuming waste carbon dioxide. Although there is great 
promise in developing algae into a feedstock for chemical or food 
production, relatively few algae growth studies have been conducted 

in space. Algae can also produce high-value compounds that can be 
used to develop important refined products (such as health-related, 
pharmaceutical, and nutraceutical products). Abiotic stress from 
the growth environment can increase production of these high-value 
compounds in algae. Microgravity, which could be perceived as an 
abiotic stress, may induce the production of such compounds.

EARTH BENEFITS: For the successful commercialization of LEO, sustainable 
systems are needed to support human activities in space. One such need 
is the ability to use carbon dioxide waste from respiration to produce 
useful organic compounds. Toward this end, algae could be used to 
convert water, light, and carbon dioxide into biomass. Microgravity 
may also trigger the production of high-value compounds that could 
be used to produce important pharmaceutical and other health-related 
products. This investigation aims to be a first step toward developing 
algae that can help sustain both a LEO orbit space economy and future 
long-duration spaceflight missions. Additionally, advances in genome 
sequencing, genetics, and gene editing technologies allow humans to 
domesticate algae for maximal productivity of high-value compounds, 
and insights from this research could be exploited to improve the 
domestication of algae on the ground. 

 
Spaceflight Effects on Vascular Endothelial  

        and Smooth Muscle Cell Processes 
 Dr. Josephine Allen, University of Florida • Gainesville, FL

Tissue culture bottles. NASA

DESCRIPTION: The goal of this 
investigation is to elucidate 
the molecular mechanisms 
behind vascular cell 
damage, such as those 
associated with 
cardiovascular disease on 
Earth, by exposing vascular 
cells to the microgravity 
environment onboard the 
ISS. Changes in the 
transcriptomics of vascular 
cells in space will be 
assessed, and flight samples 
will be compared with 

ground-based controls. The insights gained from this study will 
contribute to an improved understanding of the molecular mechanisms 
behind cardiovascular disease and have the potential to open new lines 
of research and/or treatment options. 

EARTH BENEFITS: Cardiovascular disease (CVD) is the leading cause of 
death in the United States, with an estimated 86 million Americans 
currently affected by one or more type of CVD. This produces an 
immense economic burden on the U.S., with annual costs in 2011 
to 2012 of $317 billion. Data has shown a link between spaceflight 
and the incidence of CVD. Understanding of the vascular cell's stress 
response to microgravity can provide insight into CVD and potentially 
shed light on new areas of research into diagnostics and therapeutics for 
heart disease.

 Microgravity Crystal Growth for Improvement in Neutron Diffraction  
Dr. Timothy Mueser, University of Toledo • Toledo, OH

DESCRIPTION: This investigation seeks to utilize the microgravity 
environment onboard the ISS National Lab to produce larger and 
higher quality crystals of three medically relevant proteins for neutron 
diffraction, with an aim to improve the structure determination of 
the proteins. The three proteins being crystallized are Salmonella 
typhimurium tryptophan synthase (TS), cytosolic aspartate 
aminotransferase (AST), and a protein complex of a bacteriophage 
RNase H and single stranded DNA binding protein. Improved structure 

determination of these proteins could help control Salmonella 
contamination in the food industry, aid in the development of 
compounds to help monitor treatment progress in patients with heart 
or liver disease, and provide insight into how DNA repair could be 
optimized to prevent diseases caused by damage to DNA.

EARTH BENEFITS: Salmonella is a food-borne pathogen that primarily 
affects infants and young children. An estimated 94 million cases of 
Salmonellosis are reported globally each year (with 0.2% mortality). The 
AST enzyme in humans is a biomarker for heart attack or liver disease. 
Thus, improved structure determination of the AST enzyme could provide 
insight into the development of compounds that can help monitor the 
clinical progress of patients receiving treatment for heart or liver disease. 
The RNase H protein complex mediates DNA repair. Determining the 
structure of the RNase H protein complex may provide insights into 
how the natural process of DNA repair can be optimized to help prevent 
diseases such as cancers that are, in part, due to DNA damage.

 The Effects of Microgravity on Synovial Fluid Volume and Composition 
Dr. Richard Meehan, National Jewish Health • Denver, CO

DESCRIPTION: This project will demonstrate the use of a novel patented 
pneumatic compressive device, the KneeTapTM, which simplifies and 
improves the quantitative collection of synovial fluid for analysis. The 
crew samples will be used to conduct a comparative study between ISS 
crew members, healthy subjects, and patients with a spinal cord injury 
in order to develop circulating biomarkers of cartilage health. 
EARTH BENEFITS: More than two-thirds of Americans experience some 
form of degenerative joint disease. Approximately 700,000 knee 
replacements are performed yearly at a cost of $39 billion, and the 
market size is projected to increase to 3.4 million knee replacements 
annually by 2030. If successful, the device and subsequently identified 
biomarkers may improve the standard of medical care for patients with 
degenerative joint disease.

 Effects of Microgravity on Human Physiology: Blood-Brain Barrier Chip 
Dr. Christopher Hinojosa, Emulate, Inc. • Cambridge, MA

DESCRIPTION: This project 
seeks to understand how the 
unique environment of the 
ISS affects blood-brain 
barrier (BBB) physiology. 
Researchers will validate and 
develop Emulate's 
proprietary organs-on-chips 
technology platform for 
experimentation with human 
cells. The BBB is a semi-
permeable barrier that allows 
selective passage of certain 
molecules and gases while 
preventing the passage of 

others. It is a critical component involved in maintaining homeostasis, 
and disruption of the barrier can lead to or cause neurological 
dysfunction or disease.

EARTH BENEFITS: This technology will become available to the broader 
scientific community for studies on human physiology and disease in 
space. The BBB tissue chip is a prototype for an organ system critical 
to homeostasis and involved in the pathogenesis of multiple health 
conditions including neurodegeneration, traumatic injury, and cancer.

FACILITIES

Magnetic resonance imaging of the brain.  
Dreamstime
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 Cartilage-Bone-Synovium Microphysiological System 

Dr. Alan Grodzinsky, Massachusetts Institute of Technology • Cambridge, MA
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Bone health. CASIS

DESCRIPTION: This project will 
study the effects of 
spaceflight on 
musculoskeletal disease 
biology—specifically, 
post-traumatic osteoarthritis 
and bone loss—using a 
tissue-on-a-chip cartilage-
bone-synovium joint model. 
Researchers will co-culture 
primary human explants of 
intact (native) cartilage, 
bone, and synovial joint 
capsule tissue (obtained 
from a long-standing 

collaborating human donor bank). The effects of pharmacological agents 
to ameliorate bone and cartilage degeneration will be tested on Earth 
and onboard the ISS, using a quantitative and high-content experimental 
and computational approach.

EARTH BENEFITS: Post-traumatic osteoarthritis causes about 12% of 
osteoarthritis of the hip, knee, and ankle, and is a common condition 
in otherwise healthy (young to middle-aged) individuals, affecting 
about 5.6 million people in the United States. This project represents 
a relevant human tissue-on-chip platform with the potential to provide 
several pharmacological treatment options for osteoarthritis patients.

 
 Lung Host Defense in Microgravity 

Dr. George Worthen, The Children's Hospital of Philadelphia • Philadelphia, PA

DESCRIPTION: This project will test engineered microphysiological systems 
(tissue-on-chip or organs-on-chips) that model the airway and bone 
marrow and then combine the models to emulate and understand 
the integrated immune responses of the human respiratory system 
in microgravity. Through the use of this system in microgravity, it is 
anticipated that a greater understanding of immune dysfunction will 
be uncovered. Infections are commonly reported onboard spacecraft, 
where the environment causes human immune dysfunction, though the 
mechanisms are not well understood.

EARTH BENEFITS: Understanding the mechanism between infections 
and the health of our immune system is critical for the development 
of appropriate countermeasures. Further understanding is needed 
regarding the link between the health of our immune systems and our 
susceptibility to infections. Ultimately this work could lead to novel 
therapeutics for Earth-based patients with compromised immune 
systems as well as preventive measures for space-based personnel. 

 Microgravity Model for Immunological Senescence on Tissue Stem Cells 
Dr. Sonja Schrepfer, University of California, San Francisco • San Francisco, CA

DESCRIPTION: This tissue chip project aims to investigate the relationship 
between an individual's immune aging and healing outcomes, and to 
investigate the biology of aging from two perspectives—one during 
observations of immune function in microgravity and one during recovery 
of the cells after return to a 1g environment. Aging is associated with 
dysregulation of the immune response (termed immunosenescence), 
a condition that may also be accelerated by prolonged exposure to 
microgravity.

EARTH BENEFITS: The older adult population accounts for more than 90% 
of influenza-related deaths, in part a result of increasing dysregulation of 
the immune system with age. By utilizing the ISS, the investigators hope 
to understand more fully the dysregulation of the immune system, with 
the goal of developing additional treatment options for the elderly and 
immuno-compromised patient populations.

 
 Structure of Proximal and Distal Tubule Microphysiological Systems 

Dr. Jonathan Himmelfarb, University of Washington • Seattle, WA

DESCRIPTION: This project aims to develop physiologically relevant 
proximal and distal tubule tissue-on-a-chip systems and deploy them to 
the ISS National Lab. Through these systems, investigators will study 
vitamin D bioactivation and homeostasis as well as disease models that 
promote proteinuria and the formation of kidney stones.

EARTH BENEFITS: Kidney dysfunction can precipitate serious medical 
conditions including proteinuria, osteoporosis, and the formation of kidney 
stones. These conditions occur more frequently, and progress faster, in 
astronauts onboard the ISS. This tissue chip project uses a kidney model 
to understand how microgravity and other factors affect kidney function, 
toward the development of improved treatment options for patients.

 
 Barley Germination and Malting in Microgravity 

Gary Hanning, Budweiser • New York, NY

DESCRIPTION: This project will explore the effects of spaceflight on the 
germination of strains of an important food crop, barley (Hordeum 
vulgare), including proprietary strains under development. Observing 
changes in gene expression and germination after exposure to 
microgravity contributes to knowledge about how different cultivars 
(individuals of the same plant species that possess genetic differences) 
may be better prepared to handle Earth-based stress, such as 
temperature extremes or water scarcity. 

EARTH BENEFITS: Barley is the fourth largest cereal crop. Understanding 
how barley responds to stress and which varieties might be better 
suited to certain climates will improve crop production on Earth, toward 
commercial use and as a food source for humans and animals.

 
 Monoclonal Antibody Production and Stability in Microgravity 

Dr. Albert Ethan Schmelzer, AstraZeneca-MedImmune • Gaithersburg, MD

DESCRIPTION: This project aims to study the effect of microgravity on the 
production of monoclonal antibodies (mAb), a type of therapeutic drug 
used to treat cancer and autoimmune diseases. Chinese hamster ovary 
(CHO) cells are the most commonly used host cells for mAb production. 
Understanding the effect of microgravity on CHO cell gene expression and 
mAb secretion may have important applications for mAb manufacturing. 
Microgravity-induced changes in the genetic and secretory pathways 
of CHO cells could be harnessed to increase antibody production from 
CHO cells. This project will also study the effects of spaceflight on mAb 
therapeutic stability to better understand routes of antibody degradation, 
toward the development of more stable mAb formulations.

EARTH BENEFITS: Therapeutic antibodies are the fastest growing type of 
drug treatment, with more than 300 therapeutic antibodies currently 
entering clinical practice. At the current approval rate of about four 
new mAb products per year, approximately 70 mAb products will be 
on the market by 2020, and combined worldwide sales will be nearly 
$125 billion. A significant percentage of the high consumer cost of 
biopharmaceuticals is due to the complex and costly manufacturing 
required. Results from this project could increase understanding 
of mAb production and stability in microgravity, which could affect 
biopharmaceutical development and mAb manufacturing.

 
 Preparation of PLGA Nanoparticles Based on Precipitation Technique 

Dr. Puneet Tyagi, AstraZeneca-MedImmune • Gaithersburg, MD

DESCRIPTION: Drug delivery systems that provide targeted and controlled-
release have many advantages over conventional multi-dose therapy. 
This project seeks to advance a novel drug delivery system that uses 
nanoparticles as carriers for drugs. Small solid particles or liquid droplets 
containing a therapeutic substance can be enclosed within a shell, 
providing controlled drug release and targeted drug delivery. Particle 
size and size distribution are key to improving these particle-based 
drug delivery systems and can be manipulated in microgravity. This 

project will evaluate a proprietary method of nanoparticle formation in 
microgravity to better understand nanoparticle fabrication, particle size, 
and particle size distribution, toward improved drug formulations with 
greater uptake and efficacy and tolerability by patients.

EARTH BENEFITS: Therapeutic cancer vaccines (a type of immunotherapy) 
treat cancer by strengthening the body’s immune response. The ability to 
further refine the manufacturing process to produce vaccine therapies with 
improved delivery profiles and efficacy would significantly benefit patients in 
terms of quality of life and the potential for extended survival. Furthermore, 
optimized processes for nanoparticle formation may reduce manufacturing 
costs and provide opportunities for expanded access to these therapeutics, 
given the reduced costs to patients and healthcare systems. The global 
immunotherapy drug market is expected to exceed $197 billion by 2020, 
with the global vaccine market accounting for $60 billion.

 
 Influence of Gravity on Human Immune Function in Adults and the Elderly 

Donald Drake, Sanofi Pasteur • Orlando, FL 

DESCRIPTION: This project seeks to gain a broad understanding of how 
gravity affects overall human immune function and potentially uncover 
novel pathways of immune function that can be exploited to develop 
better vaccines and immunobiologics for human use. The project will 
build on earlier studies that evaluated lymphocyte (a type of white blood 
cell) function in microgravity. The project will also evaluate whether 
gravity-regulated immune pathways are affected by age by examining 
cells from young adult and elderly donors in parallel.

EARTH BENEFITS: According to the World Health Organization (WHO), the 
global market for vaccines more than quadrupled in value from $5 billion 
in 2000 to almost $24 billion in 2013, with the global market projected 
to rise by $100 billion by 2025. WHO estimates that immunization 
saves 2 to 3 million lives worldwide every year. New insights into 
vaccine development provide opportunities to eradicate more diseases 
over time, with significant savings to the healthcare system and 
improvement in quality of life. In 2013, the economic impact in the 
U.S. attributable to adult vaccine-preventable diseases for adults ages 
50 and older was $26.5 billion ($15.3 billion for those 65 and older). 
A significant factor contributing to the slow evolution of vaccinations 
in older adult populations is a lack of understanding of the benefit of 
vaccines related to aging. A better understanding of the mechanisms 
involved in vaccines and aging could result in broader vaccination of 
older adult populations, ultimately resulting in significant savings to the 
healthcare system and improved quality of life for older adults.

 
 Generation of Cardiomyocytes from Induced Pluripotent Stem Cells 

Dr. Chunhui Xu, Emory University • Atlanta, GA

Cardiomyocytes. Xu Lab

DESCRIPTION: This project will 
study the generation of 
cardiomyocytes, specialized 
heart muscle cells, for use in 
research and clinical 
applications. Specifically, the 
team is studying the 
differentiation of these heart 
cells from induced 
pluripotent stem cells 
(iPSCs), adult cells that have 
been altered to reinstate 
characteristics of natural 
stem cells. Simulated 
microgravity studies have 

allowed the team to increase the yield, purity, and survival of 
cardiomyocytes derived from iPSCs, and true spaceflight conditions are 
expected to further enhance these effects. Understanding how 
microgravity improves cardiomyocyte differentiation will enable the team 
to create clinically relevant heart tissue for use in regenerative medicine, 
disease modeling, and drug discovery. 

EARTH BENEFITS: Cardiovascular disease is the number-one cause of 
death worldwide, and cardiomyocytes derived from human iPSCs 
represent a promising cell source for cardiovascular disease modeling, 
regenerative medicine, and drug discovery. Ground studies using 
simulated microgravity demonstrated improved cardiomyocyte growth 
and differentiation, and spaceflight experiments promise to enable rapid 
advancement toward clinical applications for cardiovascular disease, a 
global market that is expected to grow from $13.7 billion in 2012 to 
$18.2 billion by 2019. 

 
Enhancement of Performance and Longevity  

        of a Protein-Based Retinal Implant
 Dr. Nicole L. Wagner, LambdaVision • Farmington, CT

DESCRIPTION: The goal of this project is to improve the quality and 
efficiency of the manufacturing process for a protein-based retinal 
prosthetic that aims to restore vision to the millions of people who are 
blinded by retinal degenerative diseases, particularly retinitis pigmentosa 
and age-related macular degeneration. The retinal implant consists 
of multiple layers of the light-activated protein, bacteriorhodopsin, 
and is generated utilizing an automated layer-by-layer approach using 
a polymer binder and an ion-permeable scaffold. Gravity interferes 
with the homogeneity and uniformity of the layers, and LambdaVision 
hypothesizes that preparing the multi-layer protein/polymer films 
in microgravity will be faster and will yield improvements in the 
homogeneity of the films, the degree of orientation of the protein, and 
the stability of the resulting multilayer system.

EARTH BENEFITS: The flexible, protein-based, ion-mediated retinal implant 
under development will restore vision to the millions of patients suffering 
from retinal degenerative diseases, particularly retinitis pigmentosa (RP) 
and age-related macular degeneration (AMD). These diseases damage 
the photoreceptor cells of the eye, causing a loss of independence 
for the individual and eventually leading to blindness. In addition to 
the physical and emotional burden of vision loss, the cost of vision 
problems in the U.S. is estimated to be $139 billion. To date, no cure 
exists for patients with RP or AMD, and there are only a limited number 
of treatments available. Thus, there is a significant unmet need for a 
therapy or prosthetic capable of restoring functional vision to these 
patients. The success of this project will allow a better understanding of 
gravity's effects on the manufacturing process of retinal implants, help 
accelerate time to market, and enable key decisions to deliver consistent 
manufacturing of high-quality films for commercialization of the retinal 
prosthetics.the photoreceptor cells of the eye, and lead to a loss of 
independence for theindividual and, eventually, blindness. 

 An ISS Experiment on Electrodeposition 
Dr. Kirk Ziegler, University of Florida • Gainesville, FL

DESCRIPTION: This project seeks to test electrochemical deposition 
onboard the ISS to determine if the absence of gravity reduces interfacial 
instability patterns produced during electrodeposition. Electrodeposition 
is a process by which an electric current is used to form thin metal 
features on conductive surfaces like electrodes. During this process, 
patterns of imperfections form that cause interfacial instability, which 
can either optimize or deteriorate an electrical current's flow through the 
electrode. This investigation seeks to utilize the microgravity environment 
on the ISS (which eliminates gravity-driven confounding factors such as 
convection) to control the electrodeposition processes so that controlled 
growth of ordered, high-aspect-ratio structures with fewer imperfections 
can be achieved.

EARTH BENEFITS: Results from this investigation can be applied to improve 
the manufacture of many systems on the ground, such as microfluidic 
reactors, microscale heat exchangers, sensors, and catalytic converters 
for use in both industrial (cell phones, computers, etc.) and medical 
(implantable devices) applications. The results from this investigation will 
provide the preliminary data needed to secure long-term and substantial 
external funding from NASA, the Department of Energy, and industry. 
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 Pushing the Limits of Silica Fillers for Tire Applications 
Derek Shuttleworth, Goodyear Tire & Rubber Co. • Akron , OH 

DESCRIPTION: This project will evaluate the creation of novel silica 
morphologies in microgravity, not available on Earth, using silica fillers 
formed through traditional synthesis techniques. This data will inform future 
efforts to improve the silica deposition process to improve tire performance 
by the development of new manufacturing technologies on the ground.

EARTH BENEFITS: Recent experiments in microgravity have demonstrated 
the ability to generate novel mixtures of solids and liquids that could 
potentially show promise in delivering better performance in the tire 
industry by improving silica morphologies in tires. A breakthrough in the 
research of the effect of silica morphology on rubber compound properties 
will lead to significant improvements in fuel efficiency and transportation 
cost savings, and perhaps more importantly, better the environment.

 
 Biofilm Thickness/Viability and Elevated Microbial Corrosion Risk 

Vic Keasler, Nalco Champion • St. Paul, MN

DESCRIPTION: This project will establish biofilms on Earth and in space 
on the ISS to observe and quantify the rate of microbial corrosion as a 
function of cell density and activity. Based on previous work reporting 
enhanced biofilm formation in microgravity, these results will provide 
insight into the degree to which the actual biofilm size or viability 
impacts the corrosion rate.

EARTH BENEFITS: It is well established that localized corrosion caused 
by microorganisms (referred to as microbiologically influenced 
corrosion, or MIC) is responsible for 20–50% of all damage caused by 
corrosion (according to the National Association of Corrosion Engineers 
International, 2016), and translates to $485 billion–$1.5 trillion in annual 
costs globally. One of the challenges in preventing MIC has been to define 
the conditions when a biofilm is likely to cause localized corrosion versus 
when it is not. These data will inform new methods on how to effectively 
mitigate against MIC on Earth and on the ISS. 

 
Design of Scalable Gas Separation Membranes  

        via Synthesis under Microgravity
 Ms. Negar Rajabi, Cemsica • Houston, TX 

DESCRIPTION: Membrane separation is among the most energy-efficient 
and cost-effective technologies for removing carbon dioxide from waste 
gases to reduce greenhouse gas emissions. Cemsica has developed a 
novel approach to synthesize de novo nanoporous membranes using 
particles of calcium-silicate (C-S) to separate carbon dioxide gas 
molecules from air or other gases. By leveraging microgravity onboard 
the ISS to synthesize nanoporous C-S materials, this project aims to 
resolve existing challenges in membrane manufacturing to develop lower 
cost membranes with improved flux and high-temperature stability. 

EARTH BENEFITS: By applying lessons learned from the synthesis and 
performance of C-S nanoporous membranes in microgravity, Cemsica 
aims to improve manufacturing on Earth to make flawless, high-
performance membranes for use under extreme conditions on Earth. 
This project may lead to improvements in the design and manufacture 
of cost-effective, eco-friendly membranes that significantly benefit fossil 
fuel power plants and gas separation technologies, resulting in reduced 
greenhouse gas emissions by separating and capturing carbon dioxide.

 
 Thermally Activated Directional Mobility of Vapor Bubbles 

Sushil Bhavnani, Auburn University • Auburn, AL

DESCRIPTION: This project will use small textured surfaces to passively 
move vapor bubbles (gas) in microgravity to test the hypothesis that 
some surfaces passively enable and enhance the mobility of vapor 
and thereby increase the removal of heat from surfaces. The textured 
surfaces here take the form of repeating millimeter-scale asymmetric 
ratchets with 30°–60° faces.

FACILITIESFY17 SELECTED/AWARDED PROJECTS
EARTH BENEFITS: As electronics become smaller and more densely packed, 
removing heat becomes more difficult. This project aims to advance 
fundamental knowledge of boiling (bringing a liquid to the temperature 
at which it bubbles and turns to vapor) under the influence of surface-
tension-dominated and gravity-dominated regimes. The long-term goal 
is to develop simple, passive, self-regulating, micro-structured surface 
technologies for heat sinks used in consumer electronics and electronics 
for military and commercial aircraft.

 
 Study of the Interactions between Flame and Surrounding Walls 

Ya-Ting Liao, Case Western Reserve University • Cleveland, OH

Microgravity flame. NASA

DESCRIPTION: This project aims 
to study flame spread in 
confined spaces—specifically 
the interactions between 
spreading flames and 
surrounding walls. Flame 
spread in confined spaces 
(such as buildings and 
vehicles) may pose a more 
serious fire hazard than 
flame spread in open spaces 
because of acceleration 
caused by radiative heat 
feedback from the 
surrounding walls and a 

tunnel flow acceleration effect. However, several aspects of flame spread 
are difficult to study in normal gravity conditions. Gravity-driven 
buoyancy flow complicates the fire growth process and prohibits a 
fundamental understanding of the underlying physics. However, in 
microgravity, buoyancy is eliminated, allowing scientists to better study 
the physics of flame spread.

EARTH BENEFITS: A better fundamental understanding of flame spread in 
confined spaces could lead to better infrastructure design and improved 
fire safety codes, which could help prevent injury, save lives, and reduce 
property loss from fire. The results of this project may be applicable to 
multiple markets, from consumer products to construction of structures 
and vehicles, and any application in which fire may damage property or 
affect the safety of human occupants.

 
 Spherical Cool Diffusion Flames Burning Gaseous Fuels 

Peter Sunderland, University of Maryland • College Park, MD

DESCRIPTION: Cool diffusion flames (flames burning at temperatures below 
400°C) were first observed in space during experiments onboard the ISS 
in 2012. Although cool diffusion had been observed in earlier drop tower 
experiments, cool flames had never been observed as steady spherical 
flames because drop tower experiments had uneven burn rates. This 
project seeks to increase a fundamental understanding of the physics 
of cool diffusion flames by observing quasi-steady spherical flames on 
porous burners in microgravity.

EARTH BENEFITS: Internal combustion engines burning fossil fuel power 
most of the world's transportation and manufacturing. Most of these 
engines are designed for efficiency using computer models that neglect 
cool flame chemistry because the phenomenon is not well known or 
characterized. An improved understanding of combustion processes 
incorporating cool flame propagation will improve combustion engine 
efficiency and reduce emissions on Earth.

 The Impact of Nanostructure Geometry  
        on Photo-Thermal Evaporation Processes

 Tengfei Luo , University of Notre Dame • Notre Dame, IN

DESCRIPTION: This project seeks to understand the fundamental 
relationship between geometry (i.e., size, shape, and inter-particle 
spacing) and the process of bubble formation during evaporation in very 
small (i.e., nano) particles with interesting structures. Nanoparticles with 
a high electron density may form plasmonic nanostructures (NSs) that 
promote bubble formation when heated by light (or optical excitations 
due to localized surface plasmon resonance effects). This experiment will 
observe bubble dynamics in the NS-assisted photothermal phase change 
process in the absence of gravity.

EARTH BENEFITS: Plasmonic NS-assisted photo-thermal liquid-to-vapor 
phase transition is fundamental physics research that may one day 
enable many groundbreaking applications. For example, this physical 
process can be used to develop highly selective new cancer therapies 
and new processes for distillation-based desalination and water 
purification utilizing solar irradiation as the photoexcitation source.

 
 Spaceborne Computer 

David Petersen, Hewlett Packard • Milpitas, CA

Spaceborne Computer render. Hewlett Packard

DESCRIPTION: This project will 
entail a year-long experiment 
on the ISS to test the 
operation of commercial 
off-the-shelf (COTS) high 
performance computer 
systems in the harsh 
environment of space. During 
high-radiation events, the 
research team will verify that 
the systems are able to 
continue to operate correctly 
by lowering their power and 
therefore speed.

EARTH BENEFITS: If successful, this technology demonstration could benefit 
spacecraft, satellite, and remote outpost computer systems as well as other 
terrestrial computer systems operating in harsh radiation environments.

 
 ISS Bioprinter Facility 

Dr. Eugene Boland, Techshot, Inc. • Greenville, IN

DESCRIPTION: This project seeks to complete the Preliminary Design 
Review for a space-based, automated tissue and organ printing system. 
The system will be capable of culturing a defined heterogeneous cell 
population to bioprint tissues and organs that can then be implanted 
into patients. Once completed, this system will function as a bioprinter 
capable of personalized medical treatment for either Earth-based patients 
or astronauts on future long-duration spaceflight missions. Utilizing a 
bioprinter to print tissues and organs for transplantation is significantly 
less invasive than using organs from donors.

EARTH BENEFITS: The 3D printing of biomaterials is a large and rapidly 
growing field. Per a 2015 Industry Analytic Research Consulting 
analysis, the 3D printed materials market in healthcare exceeded $280 
million and is estimated to grow over the next six years. This includes 
all aspects of medical materials, including metals, plastics, ceramics, 
biomaterials, cells, tissues and organ substitutes. Advances in tissue 
engineering for 3D bioprinting are gaining importance, and the tissues 
generated by bioprinting will become available for transplantation in 
the near future. However, high costs and technical hurdles will hinder 
the market growth. As a target therapy, development of cardiac repair 
or replacement tissues in LEO may provide a cost competitive solution. 
Techshot has begun investing in this business opportunity, which the 
company believes can improve outcomes for patients.

 
 Ionic Liquid CO2 Scrubber and Liquid Containment in Microgravity 

Phoebe Henson, Honeywell International • Glendale, AZ 

DESCRIPTION: The goal of this project is to show CO2 absorption by ionic liquid 
in a spray scrubber and demonstrate the ability to separate the air-liquid 
mixture in microgravity. This liquid system utilizes spray scrubbing to achieve 
high surface area between the gaseous CO2 and the liquid absorbent.

EARTH BENEFITS: Removal of CO2 is important to many applications, such 
as passenger aircraft, submarines, and the oil industry. Liquid-based 
CO2 removal systems are reusable, energy efficient, and currently used 
in submarines and the petroleum industry. This research could lead to 
wider applications, such as commercial airliners, which could save $1 
billion in fuel per year and reduce carbon emissions.

 SPHERES TETHER - SLOSH 
Hans-Juergen Zachrau, AIRBUS DS Space Systems, Inc. • Webster, TX

DESCRIPTION: This project will use existing SPHERES hardware to 
examine active steering of a passive body which contains liquid in space.

EARTH BENEFITS: The small satellite market is projected to be valued at 
$5.32 billion by 2021. Analysis software that models the dynamics of 
attaching to and moving passive satellites in orbit will enable satellite 
servicing markets for the maintenance or removal of orbital objects in LEO. 
The presence of liquids provides a source of disturbance and unbalance 
that is exacerbated in microgravity due to changes in the liquid's center 
of gravity during movement. Reliable prediction of the behavior of fluid-
containing bodies in space is relevant to space debris removal.

 
 
Multipurpose Active Target Particle  

        Telescope on the ISS 
Hans-Juergen Zachrau, AIRBUS DS Space Systems, Inc. • Webster, TX

DESCRIPTION: This project will utilize the unique radiation profile of 
the ISS to test a novel radiation detection technology that offers the 
capability to monitor radiation levels from all directions and in real time.

EARTH BENEFITS: Improved radiation detection technology is of potential 
relevance to the medical industry, where proton beam therapy is used 
to treat cancer, and has direct application to radiation monitoring for 
spacecraft. The proton therapy global market is projected to reach 
between $3.5 billion and $6.6 billion by 2030, with 1,200 to 1,800 
particle therapy treatment rooms open to patients worldwide. Currently, 
radiation detection devices are large and cannot be placed in the 
patient area, which introduces uncertainties that can reduce therapy 
effectiveness. The main advantage of the technology is that it is small 
and portable, and can thus be placed right where the patient would 
normally be.

 
 Audacy Lynq 

Ellaine Talle, Audacy Corporation • Mountain View, CA

DESCRIPTION: This project will conduct two demonstrations of Audacy 
communications services onboard the ISS: a direct user-gateway service, 
followed by a user-relay-gateway service. Both will make use of Audacy 
ground facilities, and the latter demonstration will show the feasibility and 
utility of continuous communications onboard the ISS with data rates up 
to 1 Gbps. If successful, the Audacy network would provide LEO satellite 
missions with a downlink capability currently not available. 

EARTH BENEFITS: Unprecedented demand for satellite data and services 
has led to a 35% annual industry growth, causing traditional ground-
based spacecraft communication solutions to reach their limit. Without 
scalable connectivity, communications for commercial use remains 
severely constrained by polar spatial crowding and spectrum scarcity. 
The Audacy communications network will service the growing needs of 
six customer segments: deep space operations, human spaceflight, LEO 
constellations, launch operators, nongeostationary orbit constellations, 
and SmallSat constellations.
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  Street View Imagery Collect on ISS

Ann Kapusta, ThinkSpace • Mountain View, CA

DESCRIPTION: This project seeks to collect full 360° imagery of the 
internal area of the ISS. The end product will have significant STEM 
(science, technology, engineering, and mathematics) education 
applications as well as an extensive global reach through Google Street 
View and Google Earth. The project will use existing in-orbit resources 
to create this commercial product, requiring no additional hardware 
items to be launched. 

ISS interior. Google / NASA

EARTH BENEFITS: The 
significance of this project is 
the outreach it will achieve. 
The end product will have 
significant STEM education 
applications as well as an 
extensive global reach. 
Google Street View is one of 
the top-10 most used 
Google products, and has 
imaged more than 75 
countries. Google plans to 
introduce the ISS imagery 
as part of the GeoEDU 
teachers outreach effort, 

where Google hosts annual teachers summits around the world to 
educate teachers and policy makers on Google's Geo resources that can 
be incorporated as part of school curriculum. In addition to student 
outreach, ISS panoramic imagery will be available to everyone that can 
access Google Street View and Google Earth.

 
 Crystal Growth STEM 2017 

Ilia Guzei, University of Wisconsin - Madison • Madison, WI

DESCRIPTION: This project provides an opportunity for the winning team 
of students from the 2017 Wisconsin Crystal Growing Competition to 
grow their crystals onboard the ISS National Lab to test their optimized 
conditions for Earth-based crystallization against microgravity-based 
crystallization. Students from the winning team will work with the 
Wisconsin Molecular Structure Laboratory and the CASIS Space Station 
Explorers team to translate their optimum growth conditions into an 
experiment to be conducted on the ISS.

EARTH BENEFITS: In this education project, students learn about 
crystallization techniques and the importance of microgravity for these 
studies. The students will work to adapt Earth-based experimental 
procedures to flight-capable projects, compare data from crystals grown 
on the ISS to ones grown on the ground, and communicate their results 
through various social media outlets.

 Windows on Earth - Earth Videos with a Related Education Program 
David Libby, TERC • Cambridge, MA

DESCRIPTION: This project seeks to create a series of videos showcasing 
Earth from space that will be integrated into multiple online platforms 
and channels to support STEM education programming to help students 
and the public learn about Earth from this unique orbital perspective.

EARTH BENEFITS: In this initiative, a STEM education program will help 
students as well as the public use the images and videos from the ISS 
to learn about Earth from an orbital perspective. Interactive learning 
activities using the videos and images will be developed and deployed, 
and will engage students in a program to review, geo tag, and promote 
large-scale use of this imagery.
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 Classrooms in Space 

Ted Tagami, Magnitude.io • Berkeley, CA

DESCRIPTION: This project will run individual experiments onboard the ISS 
while participating classrooms simultaneously run Earth-based versions 
of the same experiment. The classroom-based ground portion is driven 
by the Magnitude.io plant growth chamber hardware.

EARTH BENEFITS: The student experiment program is aligned with the Next 
Generation Science Standards (NGSS), with the goal of integrating the 
ISS as a part of STEM curriculum in K-12 schools throughout the U.S. 
and the world.

 Genes in Space - 4: Stuyvesant 
Elizabeth Reizis, The Boeing Company • Chicago, IL

DESCRIPTION: Elizabeth Reizis (14) from Stuyvesant High School, New 
York, aims to assess the effects of microgravity on the differentiation 
of immune system cells. Elizabeth is a student of Master Teacher 
Jessica Quenzer, who served as her mentor. This is a winning student 
experiment from the Genes in Space innovation challenge. This 
challenge invited participants to propose pioneering DNA amplification 
experiments using the unique environment of the ISS. 

EARTH BENEFITS: Examining microgravity's effects on the immune system 
cells may reveal new mechanisms for how the human body responds 
to stress in space and on Earth, potentially enabling new therapies for 
immune disorders or new immune-boosting approaches.

 Genes in Space - 4: Lakeside 
Sophia Chen, The Boeing Company • Chicago, IL

DESCRIPTION: Sophia Chen (14) from Lakeside School, Washington, aims 
to measure cancer-inducing genomic instability in astronauts. She was 
mentored by her ninth-grade teacher David Joneschild. This is a winning 
student experiment from the Genes in Space innovation challenge. This 
challenge invited participants to propose pioneering DNA amplification 
experiments using the unique environment of the ISS. 

EARTH BENEFITS: Examining genomic instability in new and unique 
environments may reveal new pathways to cancer development, potentially 
leading to new approaches for combating this prevalent disease.

 Spacewalk: A Virtual Reality Experience 
Mia Tramz, Time Inc. • New York, NY

DESCRIPTION: This project will build on TIME's Emmy-nominated "A Year 
in Space" series to create a new virtual reality (VR) and video series 
called "Spacewalk: A VR Experience" that will document the journey 
of astronauts as they train for and then execute a spacewalk from the 
ISS. TIME and LIFE VR will use specialized VR camera systems to 
capture ground footage of astronauts training in the Neutral Buoyancy 
Lab and flight footage on the ISS of crew members going through the 
airlock and completing tasks during a spacewalk. The video series will 
not only be entertaining but also educational, and the project includes 
the development and distribution of complementary curriculum through 
TIME for Kids for classroom integration. The series will be promoted 
and distributed across TIME's print, digital, and social media platforms, 
which achieved more than 1 billion streams in April 2017. The goal is to 
provide TIME's vast audience with multiple entry points to the intimate 
first-person experience of a spacewalk.

EARTH BENEFITS: This project will create an unprecedented evergreen 
educational tool to inspire and educate children and adults about the 
mechanics of preparing for and conducting a spacewalk, life on the ISS, 
and the important work being done on the space station. The series 
will be distributed across multiple VR and 360 platforms for maximum 
exposure, leveraging TIME's expected 10 billion video views in 2017.

CURRENT ISS NATIONAL LAB 
PROJECT PIPELINE

GROUND-BASED PROJECTS 
 

 
  

3D Neural Microphysiological System 
Dr. Michael Moore, AxoSim Technologies • New Orleans, LA

BCM-Dept. of Molecular & Cellular Biology OMICS seed grant (original) 
Dr. Clifford Dacso, Baylor College of Medicine • Houston, TX

Unfolded Protein Response in Osteoporosis and Sarcopenia 
Dr. Imran Mungrue, Louisiana State University Health Sciences Center • New Orleans, LA

Combined Evaluation of Mouse Musculoskeletal Data 
Dr. Virginia Ferguson, University of Colorado Boulder • Boulder, CO

Microphysiological System for Studying Composite Skeletal Tissues 
Dr. Rocky S. Tuan, University of Pittsburgh • Pittsburgh, PA

 
  

Faraday Waves and Instability-Earth and Low G Experiments 
Dr. Ranga Narayanan, University of Florida • Gainesville, FL

 
  

Remote Controlled Nanochannel Implant for Tunable Drug Delivery 
Dr. Alessandro Grattoni, Houston Methodist Research Institute • Houston, TX

Improving Astronaut Performance of National Lab Research Tasks 
Dr. Jayfus Doswell, Juxtopia, LLC • Baltimore, MD 

 
Classrooms in Space 
Ted Tagami, Magnitude.io • Berkeley, CA

Orion's Quest-Student Research on the ISS 
Peter Lawrie, Orions Quest • Canton, MI

National Design Challenge - 4: Talbot 
Ben Coleman, Talbot Innovation Middle School • Fall River, MA

 
PREFLIGHT

 
   

  
Materials International Space Station Experiment (MISSE) Flight Facility 
LD Stevenson, Alpha Space • Houston, TX 
PLANNED LAUNCH VEHICLE: SpX-13

ARQ: A Platform for Enhanced ISS Science and Commercialization 
Jason Budinoff, bSpace Corporation • Seattle, WA 
PLANNED LAUNCH VEHICLE: TBD

Space Development Acceleration Capability (SDAC)  
Philip Bryden, Craig Technologies • Cape Canaveral, FL 
PLANNED LAUNCH VEHICLE: TBD 

BioChip Spacelab 
Dan O'Connell, HNu Photonics • Wailuku, HI 
PLANNED LAUNCH VEHICLE: TBD 

Remote Manipulator Small-Satellite System (RM3S) 
Craig Walton, LaMont Aerospace Inc. • Houston, TX 
PLANNED LAUNCH VEHICLE: TBD 

 
  

Capillary-Driven Microfluidics in Space 
Dr. Luc Gervais, 1Drop Diagnostics US, Inc. • Boston, MA 
PLANNED LAUNCH VEHICLE: TBD 

Comparative Real-time Metabolic Activity Tracking 
Dr. Gary Sayler, 490 Biotech, Inc. • Knoxville, TN 
PLANNED LAUNCH VEHICLE: SpX-14

Endothelial Cells In Microgravity for Evaluation of Cancer Therapy Toxicity 
Dr. Shou-Ching Jaminet, Angiex • Cambridge, MA 
PLANNED LAUNCH VEHICLE: TBD 

Barley Germination and Malting in Microgravity 
Gary Hanning, Budweiser • New York, NY  
PLANNED LAUNCH VEHICLE: SpX-13

Monoclonal Antibody Production and Stability in Microgravity 
Dr. Albert Ethan Schmelzer, AstraZeneca-MedImmune • Gaithersburg, MD 
PLANNED LAUNCH VEHICLE: TBD

In the six years that CASIS has existed as an organization, the ISS National Lab portfolio selected and awarded by 
CASIS has grown to include 190 projects from commercial companies, academic and nonprofit institutions, and 
non-NASA government agencies. More than half of CASIS-selected projects to date originated from commercial 
entities. In addition, CASIS continues to support a multitude of projects from a growing number of commercial 
service providers by providing ISS National Lab allocation and services ranging from manifesting to marketing 
projects. The following pages contain a snapshot of the pipeline of CASIS-sponsored projects—ground validation 
studies, preflight project development, in-orbit payload execution, and postflight/completed projects.

FACILITIES

The ISS National Lab has consistently proven to be a platform where difficult-to-crystallize proteins can 
be successfully crystallized. Leveraging this research facility has changed the way that we are currently 
designing Earth-based membrane protein crystallization experiments and the methods we are using.” 
—MICHAEL HICKEY, SENIOR SCIENTIST, ELI LILLY & COMPANY
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FACILITIES

Preparation of PLGA Nanoparticles Based on Precipitation Technique 
Dr. Puneet Tyagi, AstraZeneca-MedImmune • Gaithersburg, MD 
PLANNED LAUNCH VEHICLE: TBD 

Implantable Glucose Biosensors 
Dr. Michail Kastellorizios, Biorasis, Inc. • Storrs/Mansfield, CT 
PLANNED LAUNCH VEHICLE: SpX-13

Cranial Bone Marrow Stem Cell Culture in Space 
Dr. Yang D. Teng, Brigham and Women's Hospital • Boston, MA 
PLANNED LAUNCH VEHICLE: TBD 

Rodent Research - 4 (Wound Healing) Post Flight Analysis 
Dr. Rasha Hammamieh, Department of Defense • Fort Detrick, MD 
PLANNED LAUNCH VEHICLE: TBD 

Microgravity Crystalization of Glycogen Synthase-Glycogenin Protein Complex 
Dr. David S. Chung, Dover Lifesciences • Dover, MA 
PLANNED LAUNCH VEHICLE: TBD 

Generation of Cardiomyocytes from Induced Pluripotent Stem Cells 
Dr. Chunhui Xu, Emory University • Atlanta, GA 
PLANNED LAUNCH VEHICLE: TBD

Effects of Microgravity on Human Physiology: Blood-Brain Barrier Chip 
Dr. Christopher Hinojosa, Emulate, Inc. • Cambridge, MA  
PLANNED LAUNCH VEHICLE: TBD 
 
Influence of Microgravity on T-Cell Dysfunction and Neurogenesis 
Dr. Caitlin O'Connell-Rodwell, HNu Photonics • Wailuku, HI 
PLANNED LAUNCH VEHICLE: TBD

Implantable Nanochannel System for  
Delivery of Therapeutics for Muscle Atrophy 
Dr. Alessandro Grattoni, Houston Methodist Research Institute • Houston, TX 
PLANNED LAUNCH VEHICLE: SpX-13

Assessing Osteoblast Response to Tetranite 
Dr. Nikolaos Tapinos, LaunchPad Medical • Boston, MA 
PLANNED LAUNCH VEHICLE: SpX-13

Cartilage-Bone-Synovium Microphysiological System 
Dr. Alan Grodzinsky, Massachusetts Institute of Technology • Cambridge, MA 
PLANNED LAUNCH VEHICLE: TBD

Microfluidic Lab-on-a Chip to Track Biomarkers in Skeletal Muscle Cells 
Dr. Siobhan Malany, Micro-gRx, Inc. • Orlando, FL 
PLANNED LAUNCH VEHICLE: TBD

The Effects of Microgravity on Synovial Fluid Volume and Composition 
Dr. Richard Meehan, National Jewish Health • Denver, CO 
PLANNED LAUNCH VEHICLE: TBD

Influence of Gravity on Human Immune Function in Adults and the Elderly 
Donald Drake, Sanofi Pasteur • Orlando, FL 
PLANNED LAUNCH VEHICLE: TBD

Lung Host Defense in Microgravity 
Dr. George Worthen, The Children's Hospital of Philadelphia • Philadelphia, PA 
PLANNED LAUNCH VEHICLE: TBD

Tympanogen - Wound Healing 
Dr. Elaine Horn-Ranney, Tympanogen, LLC • Norfolk, VA 
PLANNED LAUNCH VEHICLE: SpX-14

Microgravity Model for Immunological Senescence on Tissue Stem Cells 
Dr. Sonja Schrepfer, University of California, San Francisco • San Francisco, CA 
PLANNED LAUNCH VEHICLE: TBD

Domesticating Algae for Sustainable Production of Feedstocks in Space  
Dr. Mark Settles, University of Florida • Gainesville, FL 
PLANNED LAUNCH VEHICLE: TBD

Spaceflight Effects on Vascular Endothelial and Smooth Muscle Cell Processes 
Dr. Josephine Allen, University of Florida • Gainesville, FL 
PLANNED LAUNCH VEHICLE: TBD 

Characterizing Arabidopsis Root Attractions (CARA) grant extension 
Dr. Anna-Lisa Paul, University of Florida • Gainesville, FL 
PLANNED LAUNCH VEHICLE: SpX-13

Microgravity Crystal Growth for Improvement in Neutron Diffraction 
Dr. Timothy Mueser, University of Toledo • Toledo, OH 
PLANNED LAUNCH VEHICLE: SpX-14

Structure of Proximal and Distal Tubule Microphysiological Systems 
Dr. Jonathan Himmelfarb, University of Washington • Seattle, WA 
PLANNED LAUNCH VEHICLE: TBD

 
  

Corrosion Inhibitor Exposed to the Extreme Environments in Space 
Lauren Thompson Miller, A-76 Technologies, LLC • Houston, TX 
PLANNED LAUNCH VEHICLE: TBD

Thermally Activated Directional Mobility of Vapor Bubbles 
Sushil Bhavnani, Auburn University • Auburn, AL 
PLANNED LAUNCH VEHICLE: TBD

Electrolytic Gas Evolution under Microgravity 
Larry Alberts, Cam Med, LLC • West Newton, MA 
PLANNED LAUNCH VEHICLE: TBD

Study of the Interactions between Flame and Surrounding Walls 
Ya-Ting Liao, Case Western Reserve University • Cleveland, OH 
PLANNED LAUNCH VEHICLE: TBD 

Design of Scalable Gas Separation  
Membranes via Synthesis under Microgravity 
Negar Rajabi, Cemsica • Houston, TX 
PLANNED LAUNCH VEHICLE: TBD

Unmasking Contact-Line Mobility for Inertial Spreading using Drop Vibration 
Dr. Paul Steen, Cornell University • Ithaca, NY 
PLANNED LAUNCH VEHICLE: TBD 

Inertial Spreading and Imbibition of a Liquid Drop Through a Porous Surface 
Dr. Michel Louge, Cornell University • Ithaca, NY 
PLANNED LAUNCH VEHICLE: TBD

Droplet Formation Studies in Microgravity 
Paul Patton, Delta Faucet • Indianapolis, IN 
PLANNED LAUNCH VEHICLE: TBD

Survivability of Variable Emissivity Devices for Thermal Control Applications 
Dr. Hulya Demiryont, Eclipse Energy Systems, Inc. • St. Petersburg, FL 
PLANNED LAUNCH VEHICLE: TBD

Pushing the Limits of Silica Fillers for Tire Applications 
Derek Shuttleworth, Goodyear Tire & Rubber Co. • Akron, OH 
PLANNED LAUNCH VEHICLE: TBD 

Enhancement of Performance and  
Longevity of a Protein-Based Retinal Implant 
Dr. Nicole L. Wagner, LambdaVision • Farmington, CT 
PLANNED LAUNCH VEHICLE: TBD

Biofilm Thickness/Viability and Elevated Microbial Corrosion Risk 
Vic Keasler, Nalco Champion • St. Paul, MN 
PLANNED LAUNCH VEHICLE: SpX-14

Nemak Alloy Solidification Experiments 
Dr. Glenn Byczynski, Nemak • Southfield, MI 
PLANNED LAUNCH VEHICLE: TBD   
Constrained Vapor Bubbles of Ideal Mixtures 
Dr. Joel Plawsky, Rensselaer Polytechnic Institute • Troy, NY 
PLANNED LAUNCH VEHICLE: TBD

Quantifying Cohesive Sediment Dynamics for  
Advanced Environmental Modeling 
Dr. Paolo Luzzatto-Fegiz, University of California, Santa Barbara • Santa Barbara, CA 
PLANNED LAUNCH VEHICLE: TBD

Kinetics of Nanoparticle Self-Assembly in Directing Fields 
Dr. Eric Furst, University of Delaware • Newark, DE 
PLANNED LAUNCH VEHICLE: TBD 

An ISS Experiment on Electrodeposition 
Dr. Kirk Ziegler, University of Florida • Gainesville, FL 
PLANNED LAUNCH VEHICLE: TBD  
 

CURRENT ISS NATIONAL LAB PROJECT PIPELINE

Spherical Cool Diffusion Flames Burning Gaseous Fuels 
Peter Sunderland, University of Maryland • College Park, MD  
PLANNED LAUNCH VEHICLE: TBD 

The Impact of Nanostructure Geometry on  
Photo-Thermal Evaporation Processes 
Tengfei Luo, University of Notre Dame • Notre Dame, IN 
PLANNED LAUNCH VEHICLE: TBD 

Continuous Liquid-Liquid Separation in Microgravity 
Dr. Andrea Adamo, Zaiput Flow Technologies • Cambridge, MA 
PLANNED LAUNCH VEHICLE: SpX-13

 
  

Space Based Optical Tracker 
Dr. John Stryjewski, Vision Engineering Solutions • Orlando, FL 
PLANNED LAUNCH VEHICLE: TBD 

 
  

SiC Microgravity Enhanced Electrical Performance 
Rich Glover, ACME Advanced Materials • Albuquerque, NM 
PLANNED LAUNCH VEHICLE: TBD 

SPHERES Tether - Slosh 
Hans-Juergen Zachrau, AIRBUS DS Space Systems, Inc. • Webster, TX 
PLANNED LAUNCH VEHICLE: SpX-13

Multipurpose Active Target Particle Telescope on the ISS 
Hans-Juergen Zachrau, AIRBUS DS Space Systems, Inc. • Webster, TX 
PLANNED LAUNCH VEHICLE: TBD

The Universal Manufacture of Next Generation Electronics 
Dr. Supriya Jaiswal, Astrileux Corporation • La Jolla, CA 
PLANNED LAUNCH VEHICLE: TBD

Audacy Lynq 
Ellaine Talle, Audacy Corporation • Mountain View, CA 
PLANNED LAUNCH VEHICLE: TBD

Providing Spherical Video Tours of ISS 
David Gump, Deep Space Industries • Moffett Field, CA  
PLANNED LAUNCH VEHICLE: TBD

DexMat CASIS CNT Cable Project 
Dr. Alberto Goenaga, DexMat • Houston, TX 
PLANNED LAUNCH VEHICLE: TBD

Fiber Optics Manufacturing in Space (FOMS) 
Dr. Dmitry Starodubov FOMS Inc. San Diego CA 
PLANNED LAUNCH VEHICLE: SpX-14

Ionic Liquid CO2 Scrubber and Liquid Containment in Microgravity  
Phoebe Henson, Honeywell International • Glendale, AZ  
PLANNED LAUNCH VEHICLE: TBD 

Intuitive Machines-ISS Terrestrial Return Vehicle (TRV) 
Steve Altemus, Intuitive Machines • Houston, TX 
PLANNED LAUNCH VEHICLE: TBD 

Effects of Microgravity on Production of Fluoride-Based Optical Fibers 
Michael Snyder, Made In Space • Moffett Field, CA 
PLANNED LAUNCH VEHICLE: SpX-13

Map the Penetration Profile of a Contact-Free Transdermal Drug Delivery System 
Dr. Robert Applegate, Novopyxis • Boston, MA 
PLANNED LAUNCH VEHICLE: TBD

ISS Bioprinter Facility 
Dr. Eugene Boland, Techshot, Inc. • Greenville, IN 
PLANNED LAUNCH VEHICLE: TBD 

 
National Design Challenge - 4: Collins 
Matthew Weaver, Collins Middle School • Salem, MA

National Design Challenge - 3: McFarland 
Norman McFarland, Boy Scouts of America • Chicago, IL 
PLANNED LAUNCH VEHICLE: SpX-14

Windows on Earth - Earth Videos with a Related Education Program  
David Libby, TERC • Cambridge, MA 
PLANNED LAUNCH VEHICLE: TBD

Genes in Space - 4: Stuyvesant  
Elizabeth Reizis, The Boeing Company • Chicago, IL 
PLANNED LAUNCH VEHICLE: TBD

Genes in Space - 4: Lakeside 
Sophia Chen, The Boeing Company • Chicago, IL 
PLANNED LAUNCH VEHICLE: TBD 

Spacewalk: A Virtual Reality Experience 
Mia Tramz, Time Inc. • New York, NY 
PLANNED LAUNCH VEHICLE: TBD 

Crystal Growth STEM 2017 
Ilia Guzei, University of Wisconsin - Madison • Madison, WI 
PLANNED LAUNCH VEHICLE: SpX-14

IN ORBIT

 
 

  
Additive Manufacturing Operations Program 
Michael Snyder, Made In Space • Moffett Field, CA

NanoRacks External Platform 
Michael Johnson, Nanoracks, LLC • Houston, TX

TangoLab-1: Research Server for the ISS 
Twyman Clements, Space Tango, Inc. • Lexington, KY

TangoLab-2 
Twyman Clements, Space Tango, Inc. • Lexington, KY

STaARS-1 Research Facility 
Dr. Heath Mills, Space Technology and Advanced 
Research Systems Inc. (STaARS) • Houston, TX

Bone Densitometer 
John Vellinger, Techshot, Inc. • Greenville, IN

 
  

Detached Melt and Vapor Growth of Indium Iodide 
Dr. Aleksandar Ostrogorsky, Illinois Institute of Technology • Chicago, IL 

Crystal Growth of Cs2LiYCl6:Ce Scintillators in Microgravity 
Dr. Alexei Churilov, Radiation Monitoring Devices • Watertown, MA

 
  

Development and Deployment of Charge Injection Device Imagers 
Dr. Daniel Batcheldor, Florida Institute of Technology • Melbourne, FL 

Project Meteor 
Michael Fortenberry, Southwest Research Institute • Boulder, CO

Windows On Earth 
David Libby, TERC • Cambridge, MA

Tropical Cyclone Intensity Measurements from the ISS (CyMISS) 2017 Season 
Dr. Paul Joss, Visidyne, Inc. • Burlington, MA

 
  

SG100 Cloud Computing Payload 
Trent Martin, Business Integra Technology Solutions (BI Tech) • Houston, TX

Spaceborne Computer 
David Petersen, Hewlett Packard • Milpitas, CA

GLASS AIS TransponderGlobal AIS on Space Station (GLASS)  
Robert Carlson, JAMSS America, Inc. • Houston, TX

Dependable Multi-processor Payload Processor Validation 
Dr. Benjamin Malphrus, Morehead State University • Morehead, KY
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CURRENT ISS NATIONAL LAB PROJECT PIPELINE

POSTFLIGHT & COMPLETION

 
  

Controlled Dynamics Locker for Microgravity Experiments on ISS 
Dr. Scott A. Green, Controlled Dynamics Inc. • Huntington Beach, CA

 
  

Protein Crystal Growth to Enable Therapeutic Discovery (Clifton) 
Dr. Matt Clifton, Beryllium Discovery Corp. • Bedford, MA

Ants in Space 
Stefanie Countryman, BioServe Space Technologies • Boulder, CO

Osteocyte Response to Mechanical Forces 
Dr. Paola Divieti Pajevic, Boston University • Boston, MA

Crystallization of Huntington Exon-1 Using Microgravity 
Dr. Pamela Bjorkman, California Institute of Technology • Pasadena, CA

Eli Lilly - Protein Crystal Growth 2 
Michael Hickey, Eli Lilly and Company • Indianapolis, IN

Eli Lilly - Protein Crystal Growth 1 
Kristofer R. Gonzalez-DeWhitt, Eli Lilly and Company • Indianapolis, IN 

Rodent Research - 3  
Dr. Rosamund Smith, Eli Lilly and Company • Indianapolis, IN

Exploiting On-Orbit Crystal Properties for Medical and Economic Targets  
Dr. Edward Snell, Hauptman Woodward Medical Research Institute, Inc. • Buffalo, NY

The Effect of Microgravity on Stem Cell Mediated Recellularization 
Dr. Alessandro Grattoni, Houston Methodist Research Institute • Houston, TX

IPPase Crystal Growth in Microgravity 
Dr. Joseph Ng, iXpressGenes, Inc. • Huntsville, AL

Molecules Produced in Microgravity from the Chernobyl Nuclear Accident 
Dr. Kasthuri Venkateswaran, Jet Propulsion Laboratory/Caltech • Pasadena, CA

Role Of Gravity And Geomagnetic Field In Flatworm Regeneration 
Dr. Mahendra Jain, Kentucky Space, LLC • Lexington, KY

Merck Protein Crystal Growth - 1 
Dr. Paul Reichert, Merck Pharmaceuticals • Whitehouse Station, NJ

T-Cell Activation in Aging-1 & 2 
Dr. Millie Hughes-Fulford, Northern California Institute for Research and 
Education, Inc. • San Francisco, CA

Rodent Research - 1  
Dr. David Glass, Novartis Institute for Biomedical Research • Cambridge, MA

Rodent Research - 2  
Dr. David Glass, Novartis Institute for Biomedical Research • Cambridge, MA

Protein Crystal Growth to Enable Therapeutic Discovery (Gerdts) 
Dr. Cory Gerdts, Protein BioSolutions • Gaithersburg, MD

Antibiotic Effectiveness in Space-1 (AES-1) 
Dr. David Klaus, Regents of the University of Colorado • Denver, CO

Crystallization of Medically Relevant Proteins Using Microgravity 
Dr. Sergey Korolev, Saint Louis University • Saint Louis, MO

Intracellular Macromolecule Delivery and Cellular Biomechanics in Microgravity 
Harrison Bralower, SQZ Biotechnologies • Watertown, MA

Effects of Microgravity on Stem Cell-Derived Heart Cells 
Dr. Joseph Wu, Stanford University • San Francisco, CA

Mutualistic Plant/Microbe Interactions 
Dr. Gary Stutte, SyNRGE, LLC • Titusville, FL

Crystallization of Human Membrane Proteins in Microgravity 
Dr. Stephen Aller • University of Alabama at Birmingham • Birmingham, AL

Molecular Biology of Plant Development 
Dr. Anna-Lisa Paul, University of Florida • Gainesville, FL

Protein Crystal Growth for Determination of Enzyme Mechanisims 
Dr. Constance Schall, University of Toledo • Toledo, OH

Drug Development and Human Biology: Use of Microgravity for Drug Development 
Dr. Timothy Hammon, Veterans Administration Medical Center • Durham, NC 

Longitudinal Assessment of Intracranial Pressure During Prolonged Spaceflight 
Dr. Clifford Dacso, Baylor College of Medicine  • Houston, TX

Generation of Cardiomycocytes from Human Induced Pluripotent Stem Cells 
Dr. Chunhui Xu, Emory University • Atlanta, GA

Rodent Research-4 Validation Study 
Dr. Melissa Kacena and Dr. Rasha Hammamieh, Indiana University Research •  
Indianapolis, IN

Viral Infection Dynamics and Inhibition by the Vecoy Nanotechnology 
Dr. Drew Cawthon, Lovelace Respiratory Research Institute • Albuquerque, NM

Impact of Increased Venous Pressure on Cerebral Blood Flow Velocity Morphology 
Dr. Robert Hamilton, Neural Analytics • Los Angeles, CA 

Examine Bone Tumor and Host Tissue Interactions Using Micro-Gravity Bioreactors 
Dr. Carl Gregory, Texas A&M Health Science Center • College Station, TX 

Generation of Mesendoderm Stem Cell Progenitors in the ISS-National Laboratory 
Dr. Robert Schwartz, University of Houston • Houston, TX

Effects of Simulated Microgravity on Cardiac Stem Cells 
Dr. Joshua Hare, University of Miami • Miami, FL

Growth Rate Dispersion as a Predictive Indicator for Biological Crystal Samples 
Dr. Edward Snell, Hauptman Woodward Medical Research Institute, Inc. • Buffalo, NY

Functional Effects of Spaceflight on Cardiovascular Stem Cells 
Dr. Mary Kearns-Jonker, Loma Linda University • Loma Linda, CA 

Application of Microgravity Expanded Stem Cells in Regenerative Medicine 
Dr. Abba Zubair, Mayo Clinic • Rochester, MN

Crystallization of LRRK2 under Microgravity Conditions 
Dr. Marco Baptista, Michael J. Fox Foundation  • New York, NY

Proof-of-Concept for Gene-RADAR Predictive Pathogen Mutation Study 
Dr. Anita Goel, Nanobiosym • Cambridge, MA

Efficacy and Metabolism of Azonafide Antibody-Drug Conjugates (ADCs) 
Sourav Sinha, Oncolinx Pharmaceuticals LLC • Boston, MA

Intraterrestrial Fungus Grown in Space (iFunGIS) 
Dr. Heath Mills, Space Technology and Advanced Research Systems Inc. (STaARS) • 
Houston, TX

The Effect of Macromolecular Transport on Microgravity PCG 
Dr. Lawrence DeLucas, University of Alabama at Birmingham • Birmingham, AL 

Systemic Therapy of NELL-1 for Osteoporosis (Rodent Research - 5)  
Dr. Chia Soo, University of California, Los Angeles • Los Angeles, CA

Conversion of Adipogenic Mesenchymal Stem Cells into Mature Cardiac Myocytes 
Dr. Robert Schwartz, University of Houston • Houston, TX

Gravitational Regulation of Osteoblast Genomics and Metabolism 
Dr. Bruce Hammer, University of Minnesota • Minneapolis, MN

Neutron Crystallographic Studies of Human Acetylcholinesterase 
Andrey Kovalevsky, UT Battelle Oak Ridge National Lab • Oak Ridge, TN

 
  

Microgravity Electrodeposition Experiment 
Michael Yagley, Cobra Puma Golf • Carlsbad, CA

Dissolution of Hard-to-Wet Solids 
Dr. Richard Cope, Dr. Alison Campbell, and Dr. Kenneth Savin, Eli Lilly and 
Company • Indianapolis, IN

Decoupling Diffusive Transport Phenomena in Microgravity 
Dr. Alessandro Grattoni, Houston Methodist Research Institute •Houston, TX

Vertical Burn 
Dr. Jeff Strahan, Milliken • Spartanburg, SC

Advanced Colloids Experiment-Temperature Controlled-6 
Dr. Matthew Lynch, Procter and Gamble Company • West Chester, OH

Synthetic Muscle: Resistance to Radiation 
Dr. Lenore Rasmussen,  Ras Labs • Hingham, MA

Optimizing Jammable Granular Assemblies in a Microgravity Environment 
Jason Hill, Benevolent Technologies for Health • Boston, MA

Microbead Fabrication using Rational Design Engineering 
Dr. Brian Plouffe, Quad Technologies • Beverly, MA

Lyophilization in Microgravity: Physical Properties and Quality Attributes 
Jeremy Hinds, Eli Lilly and Company • Indianapolis, IN 

Materials Testing: Earth Abundant Textured Thin Film Photovoltaics 
Dr. Jud Ready, Georgia Institute of Technology • Atlanta, GA

Materials Testing: The Evaluation of Gumstix Modules in Low Earth Orbit 
Dr. Kathleen Morse, Yosemite Space • Groveland, CA

 
  

Global Receive Antenna and Signal Processor (GRASP) 
Robert Carlson, JAMSS America, Inc. • Houston, TX

National Ecological Observatory Network (NEON) 
Brian Penn, National Ecological Observatory Network (NEON) • Boulder, CO

Commercial Space-borne Hyperspectral Harmful Algal Bloom (HAB) Products 
Dr. Ruhul Amin, BioOptoSense, LLC • Metairie,  LA

Architecture to Transfer Remote Sensing Algorithms from Research to Operations 
Dr. James Goodman, HySpeed Computing • Miami, FL

Great Lakes Specific HICO Water Quality Algorithms 
Dr. Robert Shuchman, Michigan Technological University • Houghton, MI

Hyperspectral Mapping of Iron-Bearing Minerals 
Dr. William H. Farrand, Space Science Institute • Boulder, CO 

Hyperspectral Remote Sensing of Terrestrial Ecosystem Carbon Fluxes 
Fred Huemmrich, University of Maryland Baltimore County • Baltimore, MD

Identification of Harmful Algal Blooms 
Dr. Richard Becker, University of Toledo • Toledo, OH

Tropical Cyclone Intensity Measurements from the ISS (CyMISS) 
Dr. Paul Joss, Visidyne, Inc. • Burlington, MA

Tropical Cyclone Intensity Measurements from the ISS (CyMISS) 2015 Season 
Dr. Paul Joss, Visidyne, Inc. • Burlington, MA

 
  

Technology Readiness Level Raising of the Net Capture System 
Ron Dunklee, AIRBUS DS Space Systems, Inc. • Webster, TX

Validation of WetLab-2 System for qRT-PCR Capability on ISS  
Julie Schonfeld, NASA ARC • Mountain View, CA

Spacecraft-on-a-Chip Experiment Platform 
Dr. Mason Peck, Cornell University • Ithaca, NY

Testing TiSi2 Nanonet Based Lithium Ion Batteries for Safety in Outer Space 
Emily Fannon, EnerLeap • Newton, MA

Utilize ISS Energy Systems Data for Microgrid Design and Operation  
Nicholas Kurlas, Raja Systems • Boston, MA

High Data Rate Polarization Modulated Laser Communication System 
Dr. Eric Wiswell, Schafer Corporation • Huntsville, AL

Reducing Signal Interruption from Cosmic Ray Background in Neutron Detectors 
Dr. Andrew Inglis, Silverside Detectors • Cambridge, MA

Magnetic 3D Cell Culture for Biological Research in Microgravity 
Dr. Glauco Souza, Nano3D Biosciences, Inc. • Houston, TX 

Zero-G Characterization & OnOrbit Assembly for Cellularized Satellite Tech 
Talbot Jaeger, NovaWurks, Inc. • Los Alamitos, CA

 
National Design Challenge - 1: Duchesne Duquesnay 
Kathy Duquesnay, Duchesne Academy of the Sacred Heart • Houston, TX

National Design Challenge - 1: Duchesne Knizner 
Susan Knizner, Duchesne Academy of the Sacred Heart • Houston, TX 

Tomatosphere 1 & 2 
Ann Jorss, First the Seed Foundation • Alexandria, VA

National Design Challenge - 1: Awty Glidwell 
Angela Glidwell, The Awty International School • Houston, TX

National Design Challenge - 1: Awty Smith 
Jessika Smith, The Awty International School • Houston, TX

Genes In Space 
Anna-Sophia Boguraev, The Boeing Company • Chicago, IL

Genes in Space - 2 
Julian Rubinfien, The Boeing Company • Chicago, IL

National Design Challenge - 2: Bell 
Shanna Atzmiller, Bell Middle School • Golden, CO

National Design Challenge - 3: Rogers 
Dr. Sandra Rogers, Boy Scouts of America • Chicago, IL

National Design Challenge - 2: Centaurus 
Brian Thomas, Centaurus High School • Lafayette, CO

National Design Challenge - 2: Chatfield 
Joel Bertelsen, Chatfield Senior High School • Littleton, CO

National Design Challenge - 1: Cristo Rey 
Rev. Brian Reedy, Cristo Rey Jesuit College Preparatory of Houston • Houston, TX

Street View Imagery Collect on ISS 
Ann Kapusta, ThinkSpace • Mountain View, CA

FACILITIES

It’s the democratization of low Earth orbit.  
We now have the ability to access a volume and 
variety of data that was never before available.”
—JAMES GOODMAN, PH.D., PRESIDENT,  

HYSPEED COMPUTING
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FY17 FINANCIALS

2017 2016

Total assets $2,073,619 $2,086,093

Total liabilities $415,846 $390,828

Total net assets $1,657,773 $1,695,465

Total liabilities and net assets $2,073,619 $2,086,293

2017 2016

Total revenues and other support $17,783,180 $16,377,431

Total operating expenses $17,775,872 $16,623,131

Change in net assets $(37,692) $(245,700)

Net assets, beginning of the year $1,695,465 $1,941,165

Net assets, end of the year $1,657,773 $1,695,465

SUMMARY STATEMENT OF FINANCIAL 
POSITION AS OF SEPTEMBER 30:

SUMMARY STATEMENT OF ACTIVITIES 
FOR THE YEARS ENDED SEPTEMBER 30:

HIGHLIGHTS REGARDING PROJECT FUNDING:

FUTURE DIRECTIONS

In FY17:
�� More than $6 million in CASIS funding was allocated toward newly 
selected projects. 

�� $6.3 million was committed by third parties (such as NIH and NSF) 
in support of Sponsored Programs for ISS National Lab research.

�� Almost $40 million in total non-CASIS, non-NASA funding 
was committed toward support of newly selected projects 
(representing more than 70% of total project costs)—this 
includes direct contributions from awarded investigators.

�� 42% of newly selected projects required no CASIS 
funding (a 10% increase over FY16).

To date:
�� More than $107 million in non-CASIS, non-NASA funding 
has supported CASIS-selected ISS National Lab projects.

�� More than $20 million has been committed toward Sponsored Programs.

�� More than $26 million from various funding sources has supported 
the development of new CASIS-sponsored ISS National Lab facilities.

Moving into 2018 and beyond, a new economy is emerging in LEO as the unique ISS attributes of long-term microgravity, 
extreme external conditions, and the LEO vantage point for remote sensing are being exploited to create new R&D opportunities 
for the U.S. public and sectors of the nation’s economy. The ISS National Lab, under the management of CASIS in collaboration 
with diverse Implementation Partners and program sponsors, is playing a pivotal role in demonstrating the value and 
impact that can be made through R&D initiatives that cannot be performed as well, if at all, in land-based laboratories. 

CASIS strives to improve logistics and selection criteria for ensuring 
the optimal utilization of the ISS, as a pathfinder for what can be 
uniquely accomplished in the LEO environment. These efforts will 
continue into the coming year, and in doing so, CASIS is attracting a 
broad range of R&D initiatives from iconic Fortune 500 companies, 
early-stage entrepreneurs, leading academic institutions, and non-
NASA government agencies. These groups are now increasingly 
utilizing the unique assets of the ISS National Lab because of CASIS 
promotion of the ISS as a new platform for innovative research. 
The ultimate goal is a future sustainable LEO marketplace that can 
be viewed as an integral part of the total U.S. infrastructure.  

Moving forward, CASIS will 
further augment its support 
for commercial service 
providers that are building 
new enabling capabilities 
to serve the research 
requirements of ISS 
National Lab customers and 
program sponsors. CASIS 
will enhance communication 
opportunities and channels 
with all constituencies 
and partners in FY18, 
with a goal to continue 
refining operating 
procedures that ensure 

efficiency, transparency, productivity, and success within this growing 
community. As an example, CASIS is developing a new web portal 
to allow commercial service providers to bid on projects sourced by 
the increasingly successful CASIS business development program.  

Payloads projected for delivery to the ISS National Lab in FY18 
include projects from a diverse range of research entities, including 
Novartis, Honeywell, Delta Faucet, Nemak, Budweiser, and Nalco 
Champion. If the goals of these projects are achieved, they could 
result in major impacts here on Earth by enabling lower engine 
emissions, higher-yield crop production, new therapies for bone and 
muscle diseases, and more efficient technologies to enable water 
conservation. In addition, new commercially operated facilities are 
planned for launch and installation, including an external platform, 
a bioculture system, optical fiber fabrication equipment, and a new 
multipurpose variable-g platform (i.e., a centrifuge). These new 
facilities will increase the capabilities of the ISS National Lab and 
accelerate the introduction of high-value programs supporting three 
major research themes: advanced materials testing, regenerative 
medicine research, and sustainable space-based manufacturing. 

Looking forward to FY19, payloads projected for delivery include 
projects from AstraZeneca Medimmune, Sanofi Pasteur, and 
Goodyear Tire & Rubber, with potential impacts including more 

OPTIMIZING PORTFOLIO EXPANSION AND 
ENABLING SUCCESS OF OUR PARTNERS

Cygnus payload spacecraft attached to the ISS. 
NASA / Orbital ATK

NASA

FY17 
EXPENSES

GRANTS

PROGRAMS
SUPPORT

41%

12%
47%

effective vaccines, new biomedical therapies, and safer tires that 
may improve fuel efficiency. The ISS National Lab will also receive 
the first privately funded commercial airlock, from NanoRacks 
and Boeing, which will increase the capability of transferring 
equipment, payloads, and deployable satellites from inside the 
ISS to the outside, significantly increasing ISS utilization.

Evaluation of potential economic, innovation, and social value and 
impact from projects has been integrated into all parts of CASIS 
operations—from targeting new customers to evaluating R&D and 
communicating impact to U.S. taxpayers. CASIS will continue to 
evaluate results from ongoing projects in the ISS National Lab portfolio 
using a team of independent experts using quantifiable assessments 
based on best practices. These findings will inform future selection and 
prioritization of projects as well as potential augmentation of existing 
programmatic areas. CASIS will also invest in program development 
in support of third-party sponsorship of research solicitations, portfolio 
diversification, and educational partnerships to increase STEM literacy. 

During the coming year, CASIS will continue to promote the 
unique environment of LEO and the ISS as a platform to conduct 
groundbreaking R&D. CASIS will also continue to inform and 
attract an ever-expanding audience of potential users and increase 
demand for access to LEO through demonstrations of its utility 
for innovative research programs. In addition, CASIS will attempt 
to identify ways to mitigate the challenges posed by the current 
costs of space research, including fostering additional collaborative 
partnerships similar to the current Target Sustainability Challenge.

CASIS looks forward to 2018 objectives as additional steps toward 
creating a sustainable marketplace in LEO that will continue to support 
the research efforts of the U.S. and its economy well into the future.

 

Summarized financial statements from CASIS fiscal year 2017. Audited financial 
statements, including footnotes as an integral part of the statements, are available 
upon request. Audit reports issued by Carr, Riggs & Ingram, LLC, January 2018.
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CASIS CORE VALUES

We are inspired and driven by the 
International Space Station and the 
incredible opportunity ahead of us. We 
understand and are humbled by what others 
have sacrificed to build the ISS. We embrace 
the role that CASIS plays in shaping the 
future of space research by maximizing the 
impact of this incredible laboratory.

We believe in the power of inclusion—
that there is greater strength in working 
together to solve complex problems. We 
collaborate and build networks, harnessing 
the best ideas from inside and outside the 
organization. We treat our co-workers, 
partners, customers, and vendors with 
respect and appreciation.

We recognize the great responsibility that 
we have to maximize the use of the ISS 
to benefit life on Earth. We demonstrate 
good stewardship of our resources and put 
the mission above all else when making 
business decisions. We are accountable for 
our actions and expect our users, partners, 
and vendors to share these values.

We are committed to our customers, and 
understand that each of us contributes to 
the user experience. As the conduits to 
the space station, we aim to do everything 
in our power to improve the customer’s 
journey and focus their objectives.

We convey professionalism in all that 
we do. We communicate openly and 
transparently and use appropriate channels. 
We recognize that each employee is an 
ambassador of the ISS National Lab and 
contributor to the ISS brand.

We take pride in our work and aspire 
to be the best we can be. We adhere 
to the highest standards of our 
professions and adopt best practices. 
We embrace new ideas and explore 
innovative ways of working.

PASSION FOR THE MISSION TEAMWORK STEWARDSHIP

CUSTOMER FOCUSED PROFESSIONALISM COMMITTED TO EXCELLENCE




