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“Kibo” Utilization Scenario till 2020

[0 “Kibo” Utilization Scenario is scoping research areas in Life Science,
Space Medicine and Physical/Chemical science performed in JEM-PM
till 2020. JAXA President asked an external advisory committee to
produce this scenario.

[ Highly-prioritized research areas will be established among three
research areas(Life Science, Space Medicine, Physical/Chemical

science).
[ Category(D] Forefront science & technology research only achieved in 1SS & “Kibo”
[ Category(®] Fundamental technology development for space activity

[ JAXA will select some large scale research projects in highly-prioritized
research areas through AO process by this summer and promote them
directly.

[ JAXA will invite some foreign research teams to the selected research
projects. JAXA plans to review the proposals by the international peer
reviewers.



Categories in Highly-promised Research Area in “Kibo”
Utilization Scenario

[Category(D] Forefront science & technology research only enabled
by ISS and “Kibo”

(1) Long-term Target (Over 5 yrs)
- Life Science and Physical/Chemical Science
(2) Short-term Target (About 3 yrs)
* Contribution to resolving social problems such as aging society and chronic
disease
* Contribution to resolving energy and environmental problems
 Contribution to disaster recovery including education and out-reach activities.

[Category®] Fundamental technology development for space activity

Accumulate key technologies and knowledge for Japan’s future

space activities
Space medicine, Space technology development



“Kibo” Utilization Scenario Coverage
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ISS/Kibo utilization scenario in life sciences toward 2020

@ Highly-promised Research Areas in Life Science

. . . . . . k-
LS1: “Integrative understanding of biological responding mechanisms to the space
environment” as forefront science & technology research only enabled by ISS and
“Kibo”, utilizing cutting-edge analysis technologies to achieve high-quality sciences. )
" . . o . . . N
LS2: “Establishment of scientific foundations to expand human activity to space” as
fundamental technology development for space activity, such as future human space
k exploration. s
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Space Medicine
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ISS/Kibo utilization scenario in Space Medicine toward 2020

@ Highly-prioritized Research Areas in Space Medicine

s

SM1:” Space medicine research to improve health care technologies of astronauts” as key
Ltechnology development for future human space activity.

p
SM2: ” Space biomedical research to elucidate fundamental mechanisms of the effects of
space flight on humans and animals” to achieve the goal of SM1, as forefront science &

ktechnology research only enabled by ISS and “Kibo”,

@ Highly-prioritized Research Area Candidates (Research Areas and Critical Questions)
(1) Physiological Countermeasure

* Mechanism clarification & preventive measures to bone \\

loss and muscle atrophy

e Space environmental stress responses in Cardio-vascular,
neuro-vestibular, and immune systems

e Multi-generation effects of space flight by use of model

animals (medaka fish, mouse, rat) )j

¢ Countermeasures to prevent bone loss and metabolic disorder
of bone mineral

¢ Monitoring & countermeasure to sleep and biological rhythms

¢ Evaluation & preventive countermeasure to muscle atrophy

S

(4) Space Environmental medicine

*Monitoring of water, air, microorganism. and noise & Work

((2) Psychological Support

* Monitoring/ countermeasure of environmental management y
Stress/Fatigue -
\ (5) Space Telemedicine
*Bio- monitoring & Disease prevention )

e Dose assessment of low-dose, long-duration space radiation
exposure & Development of bio-maker

* Prevention & Protection of biological effects from space
radiation exposure 9

(3)Health Care against Space Radiation

[ * Advanced space radiation dose monitoring

technology




Physical/Chemical science

Ice crystal in ground (not symmetric) Ice crystal in microgravity (symmetric)
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ISS/Kibo utilization scenario in Physical/Chemical science

toward 2020

@ Prioritized policy in Physical/Chemical science
(1) Systems significantly influenced by gravity, and science areas with great significance and
spin-off to the society
(2) Prioritize new research areas with less former space experiments
(3) Not limit to research themes utilizing existing experiment payload

@® Highly-prioritized Research Area Candidates in Physical/Chemical science

ﬁCSL The forefront science enabled by ISS
[Long term target]
v' “Contribution to New Combustion System for Sustainable Earth”
v' “Science and Technology of Bubbles, Droplets and Films”
v' “Researches on self-organization phenomena in strongly coupled plasmas”
[Short term target]
v' “Producing new materials from super cooled phase by container-less processing”

\ v' “Survey of soft matter useful on the ground”

/

PCS:2 Basic technology development for space activity
v' “Fundamental research for fire safety standard in space”




International collaboration for advanced research capabilities on ISS:
Enhance onboard mouse/rats research capabilities

1) In both life sciences and space 2020
medicine scenarios, onboard mammal ISS/Kibo Utilization Scenario toward 2020, Life science ‘
(mice, rats) habitation is strongly
recommended as a good animal model 2015
for human. ) |

2) Some IPs have already conducted
mouse/rat experiment in space.

3) This research capability in a whole ISS is
expected to be enhanced by the
International collaboration.

—
S .\d

Promised Area 2 e ———

» Candidates for the collaboration
* Development and/or mutual use of IP’s unique onboard

experiment facilities and analysis devices
* Launch and retrieval capability V.
o « . . 12

» Research collaboration & joint experiment (sample share)




Kibo/ISS Utilization Announcement of
Opportunity

&® JAXA released Kibo/ISS Utilization Announcement
of Opportunity on April 10, 2012.

€ Due date is June 29, 2012.

€ JAXA will select the high priority proposals based
on the “Kibo” Utilization Scenario.

€ Annual AO is planned from this year so that the
researchers can prepare their proposals based
their long term research planning.
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Status of Life Science Experiments on Kibo

Conducting proposed themes and fixing
plans based on Kibo utilization scenario
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Status of Space Medicine Research onboard the ISS
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Status of Materials Science Experiments on KIBO

Start of materials science experiments on KIBO (Aug. 2008)
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