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yaal National Laboratory in Space?

AO- e ISS assembly is complete qnd 6 crew are
present on board, the ISS payload science
caz\dl-N s O Ty utilizSE=TN 11 /+SA'S piath 2d 1Y
science program

Aln order to maximize the return on.investment of
the ISS, Congress wanted to opeR-tp the orbiting
laboratory to non-NASA users

a |In the December 2005 NASA Authorization’ﬂ Congress
designated the ISS as a National Laboratory

- Opportunity for other government agerf S to use
ISS to meet their agency objectives

- Opportunity for commercial interests to Sinthe
Interests of IN'S '




I\! hal Lab Opportunities
A

ational Lab uses of ISS are diﬂj,erent from NASA
uses in two significant ways

1. The research objectives are defined by the mission of
another governmentfagency or private firm

2. The funding for National Lab users comes frem other
government agencies or privateﬂm d not from
NASA

A This approach allows ISS to be used fora broad
range of applications that would not typically have
been entertained by NASA

o Evaluation of possible uses is based on
public, financial commitment and busine

to the




C

rcial Approaches to use of the ISS NL

searchers

a University or private researchers who have
ideas and fundingto explore a research area of
Interest to them

alresearch

- Range from fundamental to transiatio
- Little to no direct commercial application to product

development or use of data /
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® rcial Approaches to use of the ISS NL

A

lementation partners

g Companies that have spaceflight hardware or
software development experience and provide a
service to researchers to get them through the
hurdles associated with doing researeh in space

- Know the processes and paperwork required to get

something to orbit /
- Knew how to translate research doneon the ground
to orbit

- Have hardware that can be used for r rch on

orbit



C rcial Approaches to use‘ of the ISS NL

/56' EM Education '

o Private entities in partnership with NASA
provide opportunities for students to be an
active participant in space flight research

- All levels of student invoIveme/;k/
- Range from student designed and built payloads to
providing ground controls to following on -orbit

Investigations on the ground

- Competitions with elimination to totally inclusive
participation




Iplines that use the
Laboratory '

ABioIogy & Biotechnology

AI—Iuman Physiology & Performance
APhysicaI Sciences F
ATechnoIogy Development & Demg;stration
AEarth and Space Science

AEducation ‘

vy



y: Animal Cells in Space
o~ =

ﬂ u G
® Changes:
_ Fluid distribution
signal transduction
Locomotion
Differentiation

Metabolism

Glycosylation
16 Cytoskeleton

Tissue morphogenesis . /'
|




0logy: Plant Research|in Space

overy potential for plant biology
Growth and development

g Gravitropism, Circumnutation

o Plant responses to the eWonment:

light, temp, gases, soll
o Stress responses
o Stem cells/pluripotency
A Plants as a food source

A Plants for life support

Moss grown in the dark
On the Space Shuttle

Earth Microgravity

Soll structure

Peas grown on |



gfogy Microbes in Space

~ More virulent

—% B

3 modes of response

~ No change

—\

Hbt. NRC-1




an Physiology: Response to
ceflight

| MNeurovestibular

Astronauts experience a
spectrum of adaptations in
flight and postflight

ACardiovasculat

Bone

Muscle

A/mraurrology

utrition

Balance disorders
Cardiovascular deconditioning
Decreased immune function
Muscle atrophy
Bone loss




%cal Sciences: Convection

Combustion

Fluids: No density

Convection!
F al

Pore formation and Coarsening



&Mg on Earth and In I%crogravity

19 (Earth) Micro-g (space)

. |
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Earth Science

E‘& [ .) & - )

APIatformijvlth 'full service

orbit (~400 km) g

o All geographlc locations between 51 O NoF ""Fm;,;
c85% of the Earthds

o 95% of the worl dos o'af ﬁ“u;, :

o External sites for nadir, zenith, ram and wake (1,5; s~

o Variable (and precessing) lighting (changes W|th \l 'quent passes)

o Well-suited for test bed concepts with hardware cha ge out and
upgrades i




@88 by Other Government Agencies
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U 5S by Private Sector
AA tra
AAstrogenetix

E

ABioServe

ABoeing '
AGuigne /

Alnnovative Space Propulsion Systems
AKentucky Space w/ J. Craig Venter Institute
AI\Ianoracks
AZero Gravity, Inc.




gu ess Storiesi Other Gaovernment

Adgency
AI\IIH
o Three year fundir? announcement for

Biomedical research on the ISS

o Partner with NASA for Iinking)qp,Mm/
researchers with implementation partners
through pre-application meeting forums*

a NIH peer review with NASA feasibility
assessment before award

o First set of research awarded, sec
review, third set due September 20

et in



SS Stories

Private Sector

a Developed unigue interface hardware to take
advantage of standardization on the'lSS and
In the small satellite market

g Opened up ISS at low price point to
of users

lety



ess Stories

Education |}

ASPHERES Zero Robotics

o Educational competition using GN&C satellites
originally developed by DoD

a Students around the country parti
finals held on board the ISS




Cancer Treatment Delivery - . I Microcapsules (micraballoons) for drug with
desirable properties developed on the /aternational Space Station were
reproduced on Earth and were successful in targeting delivery of anti-cancer
drugs to successfully shrink tumors in ground tests. A device to produce similar
capsules on Earth has now been patented, and clinical trials of the drug delivery
method are beglnnlng

P ," - . . Source: ISS Program Scientist, NASA
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Ma ecular  Crystallization 1 A Japanese scientist crystallizedHQL-79

~ (human p aglandin D2 synthase Inhibitor protein) on the /nternational
~.S‘pace Station identlfylng an improved structure and an associated water é
molecule that was not previously known. This protein is part of a candidate

treatment for inhibiting the effects of D u ¢ h e rmusewas dystrophy. Contmumg
work is Iooklng at other proteins and viruses. ,

Source: ISS Program Scientist, NASA



