NSTDA Annual Conference 2024 | Utilizing Kibo Module for Space Science Experiment

Space Exploration Research Opportunities on
the Commercial Experiment Platform in Kibo

28th March, 2024
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Presenter

Toru Mori

Senior Manager/Deputy Director of
Space Development Division
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= Toru Moriis a Senior Manager and Deputy Director of Space Exploration division.

» His career has started as an engineer of the International Space Station (ISS)/Kibo Module
operation group in 1999.

= He was certified as JAXA ISS Crew Training Instructor for life science experiments in Kibo
and has trained NASA, ESA, CSA and JAXA astronauts in Tsukuba Space Center in Japan.

» As preparation of Kibo launch and operations, he trained 1st generation of JAXA payload
flight controllers through ground simulations of ISS/Kibo including NASA/JAXA joint
simulations with NASA trainers.

» After certification of the flight controllers, he was certified as a lead of JAXA Payload Flight
Controller Team (call sign ‘JEM PAYLOADS) as well.

» After working for Kibo operations for several years, he experienced ISS planning with
international partners.

s His work with Asian countries began in 2015 as Kibo-ABC secretariate. Many space
experiments and events have been conducted with Asia-Pacific countries including NSTDA.

[Area of expertise]

= ISS/Kibo operations and experiments

= H-IIA rocket launch (payload I/F).
[Qualifications]

= JAXA Crew Training Instructor (life science)
= JEM Flight Controller JEM PAYLOADS)

= JAXA Payload Operations Conductor (JPOC)




Who we are and what we will be
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Space business platformer that makes
space easy to understand and use.
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Our professionals

We are a team of experts with a wide range of expertise in the space domain, from engineers,
operators, designers to user integrators, which enable us to give one-stop and seamless services

Space Engineers Space Designer

Hardware design of space experiment
devices and satellites, and graphic design
to attract the fascination of space

Experts with experience in
developing the various JEM
infrastructures and payloads
onboard the ISS
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User Integrators
Space Operators 9

Experts with experience in
supporting full-integration of space
experiments for users of
microgravity environments

Experts with experience in system
and operational control including
space experiments on ISS/JEM

%] Dlgl talBlaSt © Copyrights DigitalBlast, Inc. All Rights Reserved




Collaboration with Thai People

We have well collaborated with NSTDA for Kibo education program “Asian Try Zero-G”
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Asian Iry Zero-G Challenging Space Foods!!
~Interviewing NSTDA and Thai Students~ e
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duniual 2 wnaulng Tasens Asian Try Zero-G 2022 Taausunéasauanaa (DigitalBlast Inc.)

https://www.youtube.com/watch?v=P6ZFVhHXW20&t=21s

https://vvvvw.voutube.com/shorts/zymF5WLR6ZY)
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Collaboration with Thai People

Mahidol University students visited to Japan to learn space experiment.
(supported by JST Sakura Science Exchange Program)
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Space Research Opportunities on ISS/KIBO
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Kibo’s Utilization as platform in space research and development
ISS/Kibo is the best platform for space research for LEO utilization & the Lunar exploration

Why ISS in LEO for space research ?
v Easier/cheaper/frequent access.
v" Mature operability
v" Wide variety of payloads

Today 2024 2030

» Kibo Operation & Utilization § LEQ’s utilization for Space research
» HTV-X (to ISS) : on future needs

Post ISS

For increasing private astronauts,
space tourists in Low-earth Orbit

« HTV-X (to Gateway)

- Gateway Operation/Utilization For future astronauts, space
tourists to Lunar/Lunar Orbit

Lunar Orbit

» Moon Pressurized rover

Lunar surface :
 Moon Exploration
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NOAH Project

NOAH project begins by providing opportunities for small plant experiments in LEO, expanding to
larger plant experiments, which will address future space food needs in LEO and Moon

AMAZ TAMAKI

» Obtain basic data on plant response to gravity .
through plant cultivation under various gravity
conditions

« Demonstrate that it is possible to grow plants in a .
controlled gravity environment in space and
identify issues in plant cultivation .

« |dentify needs and requirements for plant
experiments on the ISS

« To verify the needs and requirements for plant
experiments on the ISS

Steps

« Moss (Z1F) .
- Arabidopsis thaliana (A4 +X%) .
Mammalian cells ("fZLE50A) .

Experimental
subject
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Confirmation of optimal environmental conditions « Efficient production
for plant cultivation in a gravity environment of food for astronauts
simulating the surface of the moon and space travelers
Challenge a variety of larger type of plants to in manned orbit and
provide the nutritional needs of humans. ER/Istronauts on the
Demonstrate efficient plant cultivation by recycling oon.

water and minimizing resources

Lettuce « Various vegetables
Tomatoes

Strawberries

Potatoes
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To construct an ecosystem on the Moon
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AMAZ’s features and its competitiveness

Plant science research under microgravity with simultaneous experiments in u G, Partial-G, and 1G

Features
Installation = International Space Station -
Japan Experimental Module (JEM)
Start « Inthe mid of 2020s
Size « Approx ¢ 200 x400mm (Equipment)
« Approx ¢50x50 (Chambers)
Gravity « Flexible settings from uG~1G
environment (2 options of gravity : 1 shall be uG)
Other « LED. Observation camera,
functions Humidity & temperature sensors

Comparison

AMAZ CBEF-L (JAXA) MVP (NASA)
Gravitational environment | 3 types of gravity in maximum| 2 types in maximum 2 types in maximum
MG+ 2 controllable gravity 2 controllable gravity 2 controllable gravity
(e.g. uG+1/6G+1G) (e.g. 1G+2G) (e.g. 1G+2G)
Experimental Chambers 6 units in maximum 10 units in maximum 12 units in maximum
LED Light Built-in standard - (*1 = (*1)
Observation camera Built-in standard - (D - (*1)

*1: To be installed in the experimental chambers if needed



AMAZ with artificial gravity generator
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Plant science research under microgravity with simultaneous experiments in u G, Partial-G, and 1G
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Use Case with AMAZ

AMAZ can be utilized for a wide range of small plant experiments
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Space Moss (Z1F) Brewer’s Yeast (E—IVEER)
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Progress : AMAZ project
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After completing the BBM (Bullet Board Model), we are in the process of manufacturing
the Flight Model, with the aim of launching and installing it onboard the ISS in the mid-2020s

@ InProgress AMAZ launch to the ISS

’ and start Space research service

Flight model development [
& test (2022~)

Q Completed

AMAZ BBM

Ground model
development

(2022)
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Operational Streamline of Space Research with AMAZ
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Space experiments necessitate meticulous ground preparation, arrangements for launch and astronaut
resources, sample retrieval, as well as data analysis during and after the experiment

Operational streamline

1to 1.5 years A few weeks A month A few weeks
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Transportation ISS installed and Sample Recovery Analvsi
and Launch perform experiments to Earth nalysis
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International Space Station (ISS)
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Observation of growth conditions on the ground

Experiment preparation

Perform a variety of analyses

Gene Expression Morphological
Analysis Analysis

Environmental

Growth conditions data (Temperature,
Humidity, etc.)

. . Photosynthetic
Protein Analysis Activity Analysis




Service Offerings
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Feasibility Study

« Professional support to materialize
space experiments

« Feasibility study on safety criteria and
other considerations for conducting
space experiments

)

&)
JAXA Kibo Utilization

o Support for the application review
process and necessary procedures for
Kibo utilization system of JAXA

%] DigitalBlast
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Preliminary Experimental Study

« Determination of conditions for
experiments in space

e Preliminary experiments using ground-
based equipment

57

Preparation Arrangement

» Various arrangements for air or land
transportations or laboratory required
for preparation prior to launch

Our experts will support you throughout the entire process of your Space Experiment

=
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Sample Preparation

o Sample Preparation for the space
experiments

» Preparation of astronaut procedures
and other required documents

Q
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Ground Operational Support

» Ground control of space experiments
conducted on ISS/KIBO
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TAMAKI BBM ver.0

1st version of BBM (Bread Board Model) is being progressing.
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Ver.3
Centrifuge
. function
Ver.2
‘ Nutrient Verification

Gas Verification
Ver.1l

Culture medium selected
Drainage function

[ auto sencor panel ]
inside sensors  start
apectral and color start

auto delete start
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Educational Space Experiment Supports

We supported JAXA to conducted “Asian Try Zero-G 2023", simple space experiments for students as
contractor of JAXA.

v Feasibility study of proposed experiment ideas

v' Consultation for experiment proposers

v Safety Analysis for the experiment and Launching items
v' Procedure development and Crew training :
v' Supporting the Onboard experiments from Tsukuba Space Center.
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Provided by JAXA/NASA

S ©JAXA/NASA

Provided by JAXA/NASA Provided by JAXA/NASA

DigitalBlast makes your Space Experiment Ideas
come true in Kibo!!




Partnership

If you are a potential user, a partner, or any other company or organization interested
in our space equipment, please contact us!
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v’ For Users  Universities, research institutions, and companies
interested in expanding space food in LEO or lunar agriculture

v' For Partners © Universities, research institutions, and companies
that are interested in the development of space experiment device,
both financially and technologically

v' For Others - Any companies and organizations that are willing to
cooperate with us in any way to create a new space industry, such as
space development, promotion of space utilization, and creation of
space needs

Please contact to
URL : https://en.digitalblast.co.jp/
Email : info@digitalblast.co.jp
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DigitalBlast

DigitalBlast, with its mission to "bring value to space,” stands at the forefront
of catalyzing a paradigm shift in the space industry, steering it towards
privatization and restructuring. In the midst of the ongoing transformation,
where the space sector is progressively transitioning to be led by private
enterprises rather than traditional government agencies, we are committed to
pioneering business development initiatives.

Aligned with our mission, DigitalBlast operates through three primary
business pillars: Space & DX consulting, Media & Event businesses, and
Space Explorations. These pillars are intricately connected, fostering
synergies that span nurturing potential clients, guiding strategies for new
space businesses, and leveraging space environments for clients' research
and development, entertainment, and various other forms of space utilization.

At the forefront of our endeavors is our flagship project, the groundbreaking
small-scale life science experiment apparatus, "AMAZ." Serving as the
foundational component for Project "NOAH," this initiative marks the initial
step towards establishing an ecological cycle maintenance system for
humanity's lunar exploration. With a vision to propel scientific development in
the field of life sciences and create a habitable environment in outer space,
"AMAZ" aims to conduct research on plant physiology in the lunar
environment and lunar gravity, with the ultimate goal of installation and
operation on the ISS.




O EE Shingo Horiguchi

¥RX&+tDigitalBlast DigitalBlast, Inc.
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Jinbocho Mitsui Building 19F, 1-105 Kanda Jinbocho, Chiyoda-ku, Tokyo, 101-0051, Japan -
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Consulting evzzawwis s B OUR BUSINESS

Our services focus on space-related business SEFHERA
consulting and research projects for government

agencies. We also focus on DX consulting, as we

believe there is a high affinity between the digital

industry and space.
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/) SPACE Media

Media & Event xs.».<<vras as]

We operate a media focused on the space industry,
named Space Media. It has a wide range of articles,
from those that tickle intellectual curiosity to those
that are more business-oriented and creates a point of
contact between various people and space information.
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Innovation Lab. s s g

R&D for space applications, mainly developing
experimental equipment for use on the ISS and CSS.
Today | will introduce you to this R&D experimental
equipment and services in more deeply.
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Our Strategy and Approach

As a platform player, we will promote Space Exploration, Space Utilization,
and Space Market creation and development, leveraging synergies with our core businesses

Make Space.Valuable

) pace EXp|0 ration o Lxpand utilization areas by promoting the development of
Product & Service y infrastructure and equipment/devices utilized on ISS
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S pace Uti lization \ Providing professional support to users for advancing the
User support & Integration service ‘ sustainable utilization of the microgravity environment in LEO

Nurturing Space Market | _o Nurturing and creating markets by raising awareness of space
Space Consultancy & Media utilization and attracting potential customers




Service Agreement with Axiom Space (US)
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In addition to JAXA'’s Kibo utilization system, we have secured a channel to launch life-science research
samples via the US, providing us with broader options for Kibo utilization

AXIOM

SPACE

X

[

DigitalBlast
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Life Science Researches in the Space

We aim to expand our space experimental services from plant to cell, protein, and 3D culture

in order to meet the evolving experimental needs in the post-ISS era

Space Experiments Needs

Plant science
Experiment

for Small organisms

Plant science
Experiment

for Large organisms

AMAZ

TAMAKI

Specialized in plant science
experiment with simultaneous
experiments in Micro-G, Partial-G,
and 1G environments

Specialized in plant science
experiment with simultaneous
experiments in Micro-G, Partial-G,
and 1G environments

Cell Biology
Experiment

Protein Crystal
Growth Expt.

3D CULTURE

Space Organogenesis
Experiment.

AMAZ Alpha

Incubators ‘

AMAZ Omega ‘

Specialized in cell culture with
simultaneous experiments in
Micro-G, Partial-G, and 1G
environments

Experiment equipment for
provision of the controlled
environment in microgravity

Specialized in space
organogenesis experiment with
simultaneous experiments in
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