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Abstract

In Japan, there is a food called "Natto" (fermented soybeans). Natto is made from fermented soybeans and has a
distinctive smell and consistency that divides the likes and dislikes among Japanese people. It is highly nutritious and
can be preserved better than fresh food that can be eaten without processing. In the past, Natto that had been made by
taking the Natto bacillus to the International Space Station has been sold in the market back on Earth. However, Natto
has not yet been certified as a space food by NASA or JAXA. Is it possible to make and eat Natto in space? In this
paper, we discuss Natto as one of the Japanese food cultures and the possibility to expand the food culture in space.
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1. Introduction

I like natto. Natto is a food made from fermented
soybeans. Since it is a fermented food, it is good for
the body. If I were to choose what my last supper
would be, | would choose "natto tamagokakegohan,"
which is natto mixed with a raw egg and a little soy
sauce all mixed and served over warm cooked rice.
Since natto has not yet been certified as a space food, |
wanted to make natto available in space before | go
there.

Fig.1. Natto and rice with egg

Natto is considered one of the symbols of Japanese
food culture because it is not often eaten outside of
Japan. To discuss natto would be to focus on
fermented foods in Japanese food culture. Natto has a
strong smell, so it is necessary to be a little creative to
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eat it in outer space, where people from different
cultures gather from all over the world.

Fig.2. Natto

It is also characterized by its stringiness. These
strings are difficult to break even when stretched, so
care must be taken when eating natto.

2. History of Natto

There are various theories about the origin of natto.
The two most popular theories are that natto originated
in Japan during the Jomon period (approximately
13,000 to 2300 years ago) and the Heian period
(approximately 940 years ago). In both theories, boiled
soybeans were stuffed into straw, which fermented,
causing the soybeans to string and give off a unique
aroma. It is believed that since the Edo period (about
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500 to 300 years ago), it has been a favorite item on the
morning table of many households in Japan.

- Fig.3. Natto wrapped in straw

Although Japanese people have different likes and
dislikes, it is an easy and familiar food that has existed
for 3-5 centuries, mainly as a breakfast menu.

3. Japanese fermented food culture

First, fermentation and putrefaction are both
phenomena in which proteins and carbohydrates are
broken down by the action of microorganisms and
enzymes. It is said that the only difference between
fermentation and putrefaction is "whether or not it is
useful to humans. There are many fermented foods in
the world, but there are so many fermented foods in
Japan that it can be said that Japanese food, including
miso and soy sauce, is supported by these fermented
foods. Natto (fermented soybeans) is also produced by
a microorganism called "Bacillus natto,” which is
responsible for the fermentation process. )

&, ) -

Fig.4. Japanese Fermented Food

4. Problems for eating natto in space

In the early 1990s, Japanese astronaut Mamoru Mobhri
applied to eat natto in space, but the application was
denied because of two major characteristics: the strong
odor and the stringiness, the stringiness of which is
likely to affect precision machinery on the spacecraft.
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Since then, it has not been approved as a space food.
Probably, no application has been filed since then.

On the other hand, if natto is to be made in space, it
is necessary to take a microorganism called "Bacillus
natto" to space. So far, the natto that was allowed to
stay and ferment on the International Space Station
sold on Earth, so it is still possible to carry the
"Bacillus natto" itself to space. However, "Bacillus
natto” has a very strong reproductive capacity, so
strong that it is said that when visiting other fermented
food factories in Japan, one should not eat natto for
breakfast. This is because the Bacillus subtilis natto is
so strong that it interferes with the fermentation
process of other yeasts. Furthermore, although it has
not been tested yet, it is also believed that it can live in
outer space outside a spaceship. [92]

5. Cause of Natto Stringiness

Natto's stringiness is caused by an amino acid called
glutamic acid and a carbohydrate called fractan, which
are among the various substances produced when the
bacillus natto breaks down the protein contained in the
soybeans. Glutamic acid is a kind of umami ingredient
that makes natto tasty and forms fine threads at the
same time. And fractan has the function of stabilizing
the sticky threads.

—

i
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Fig.5. Natto threads

Natto and sticky threads are inseparable, but if natto
is left as it is, the threads become harder to pull. This
is because as the natto bacteria increase and become
overcrowded, they produce enzymes that break down
the glutamic acid, which is also a component of the
strings, as nourishment. Just because it is less likely to
pull strings does not mean that the number of strings
will be reduced to zero. However, using well aged
natto for natto to be taken to space can be one idea to
avoid natto strings. [93,94]

6. Solution
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GENKI LABO, a Japanese organization, tested what
happens when natto is placed on cooked rice and
freeze-dried by pouring liquid nitrogen over it and then
freeze-drying it for one day.[96] The natto portion of
the freeze-dried natto rice was not stringy, did not
smell too strong, and met the criteria for space food.
Both the natto and rice looked white, dry, and tasteless,
but when they tried it, contrary to their expectations,
they found that it tasted exactly like natto rice.
Incidentally, freeze-dried natto rice returned in hot
water is not tasty and is not recommended.

Thus, freeze-drying is likely to be one solution that
can be adopted. Many foods other than natto have
already been adopted for space food by freeze-drying
and returning them to hot water. In this state, natto will
have no smell and will not be stringy, so it is highly
possible that natto can be eaten not only in space but
also on Earth.

As for making natto inside a spacecraft, it is
necessary to verify whether other foods and machines
will be affected, but the feasibility of making natto
outside a spacecraft in space increases at once.

Incidentally, Mizkan, a Japanese food
manufacturer, has discovered a new natto bacterium
and produces and sells natto that has neither the odor
nor the stringiness characteristic of natto by fermenting
it using a proprietary process. With this product, not
only does it not have stringiness, but it also does not
cause odor problems, which lowers the hurdle for
taking natto into space.[95]
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Fig.6. “Bi-natto” with no smell or stringiness

And there are several other products, such as
"Niowa Natto" and "Mame no Bunshiro," that suppress
the unique smell of natto, although it does pull strings.
Products that have already been developed on the
ground in response to consumer demand have lowered
the hurdle to making natto available in space.
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Fig.7. Natto with reduced odor

Furthermore, although the International Space
Station has strict rules and restrictions set by each
country, a commercial spacecraft, especially one that
does not even have a cockpit and no switches or
equipment on the surface, such as SpaceX's Crew
Dragon or Blue Origin's New Shepherd, may have no
problem with the current string of natto.

At least, for stratospheric space travel planned by
Space Perspective and Worldview Enterprises, which
can go to the stratosphere with a balloon, pulling
strings will not be a problem, because the spacecraft
will not even be weightless.

7. Conclusion (Possibilities to expand food culture
in space)

Natto was once applied for space food and rejected
by NASA, so it has not been applied for and has not
become space food since then. As time goes by, many
things will become possible with newly developed
technology. With the current technology, it will be
possible to take natto to space. If further development
makes it possible to eat natto in space while it is still
stringy and emits a unique smell as it does when eaten
on the ground, this technology will make it possible to
eat foods other than natto that have special
characteristics in space as well.

ASTRAX will continue to develop and provide
food-related services to contribute to the enrichment of
life in space.

References

List of references
Reference to a conference/congress paper:

[1] T. Yamazaki, REIEEFERIT L EHMHRFH

EDXAMRERICDWVT, 3D18, 50th Space
Science and Technology Conference, Kita
Kyushu, Japan, 2006, 8- 10 November.

[2] T. Yamazaki, OVERVIEW OF ASTRAX SPACE
SERVICES INCLUDING OVER 50 SPACE
BUSINESSES, ISDC-2018-Many Roads to
Space, International Space Development
Conference 2018, Los Angeles, USA, 2018, 24-
27 May.

Page 3 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

[3] T. Yamazaki, ASTRAX ZERO GRAVITY
FLIGHT SERVICES IN JAPAN, ISDC-2018-
Many Roads to Space, International Space
Development Conference 2018, Los Angeles,
USA, 2018, 24-27 May.

[4] T. Yamazaki, ASTRAX LUNAR CITY
DEVELOPMENT PROJECT, ISDC-2019-Many
Roads to Space, International Space
Development Conference 2019, Washington
D.C., USA, 2019, 5-9 June.

[5] T. Yamazaki, ASTRAX SPACE SERVICES
PLATFORM BY USING BLOCKCHAIN
TECHNOLOGY, ISDC-2019-Many Roads to
Space, International Space Development
Conference 2019, Washington D.C., USA, 2019,
5-9 June.

[6] Taichi Yamazaki, Buhe Heshige, Yoshihide
Nagase, ASTRAX UNIVERSAL SERVICE
PLATFORM BY USING BLOCKCHAIN
TECHNOLOGY, IAC-19- E6.5-GST.1.6, 70th
International Astronautical Congress (IAC),
Washington D.C., United States, 2019, 21-25
October.

[7] Taichi Yamazaki, MISSION CONTROL
CENTER TO SUPPORT COMMERCIAL
SPACE MISSIONS AND PASSENGER’S
ACTIVITIES INSIDE OF THE CABIN, IAC-
19-B3.2.3, 70th International Astronautical
Congress (IAC), Washington D.C., United
States, 2019, 21-25 October.

[8] Taichi Yamazaki, ASTRAX ACADEMY AND
SPACE BUSINESS AND SPACE FLIGHT
SUPPORT EDUCATIONAL SYSTEM, Next-
Generation Suborbital Researchers Conference
(NSRC), Broomfield, CO, United States, 2020,
2-4 March.

[9] Taichi Yamazaki, MISSION SUPPORT
CONTROL CENTER AND SUBORBITAL
SPACECRAFT SIMULATOR TO SUPPORT
COMMERCIAL SPACE MISSIONS AND
CUSTOMER ACTIVITIES, Next-Generation
Suborbital Researchers Conference (NSRC),
Broomfield, CO, United States, 2020, 2-4
March.

[10] Taichi Yamazaki, ZEROG-NAUT AND
MISSION COMMANDER TO SUPPORT
COMMERCIAL SPACE MISSIONS AND
CUSTOMER ACTIVITIES INSIDE CABIN,
Next-Generation Suborbital Researchers
Conference (NSRC), Broomfield, CO, United
States, 2020, 2-4 March.

[11] Taichi Yamazaki, “SPACE SCOOTER”: SPACE
MOBILITY SYSTEM USED IN SPACE
HOTELS AND SPACE STATIONS, IAC-20-
B3.7.17, 71+ International Astronautical
Congress (IAC), The CyberSpace Edition, 2020,

IAC-23- E5.IP.17

12-14 October.

[12] Taichi Yamazaki, ASTRAX LUNAR CITY
DEVELOPMENT PROJECT 2020, IAC-20-
D4.2.11, 71st International Astronautical
Congress (IAC), The CyberSpace Edition, 2020,
12-14 October.

[13] Taichi Yamazaki, ASTRAX LUNAR CITY
ECONOMIC SYSTEM BY USING
BLOCKCHAIN TECHNOLOGY, IAC-20-
E6.2.9, 71st International Astronautical
Congress (IAC), The CyberSpace Edition, 2020,
12-14 October.

[14] Taichi Yamazaki, ASTRAX SPACE SERVICE
CATALOG SYSTEM FOR SPACE TOURISM,
IAC- 20-B3.2.12, 71st International
Astronautical Congress (IAC), The CyberSpace
Edition, 2020, 12-14 October.

[15] Taichi Yamazaki, ASTRAX UNIVERSAL
SERVICE PLATFORM BY USING
BLOCKCHAIN TECHNOLOGY, IAC-20-
D4.1.20, 71st International Astronautical
Congress (IAC), The CyberSpace Edition, 2020,
12-14 October.

[16] Taichi Yamazaki, EXPERIENCE AND
LESSONS LEANED FROM THE COVID-19
PROBLEM IN JAPAN AND APPLICATION
TO SPACE TRAVEL, IAC-20-A1.3.15, 71st
International Astronautical Congress (IAC), The
CyberSpace Edition, 2020, 12-14 October.

[17] Taichi Yamazaki, ZERO-G-NAUT AND
MISSION COMMANDER TO SUPPORT
COMMERCIAL SPACE MISSION AND
CUSTOMER ACTIVITIES INSIDE CABIN,
IAC-20-B3.2.13, 71st International Astronautical
Congress (IAC), The CyberSpace Edition, 2020,
12-14 October.

[18] Chieko Takahashi, Yuko Kirihara, Creating a
new business of Space Flight Attendant service
& SFA Academy, IAC-20-B3.2.10, 71st
International Astronautical Congress (IAC), The
CyberSpace Edition, 2020, 12-14 October.

[19] Taiko Kawakami, Taichi Yamazaki, THE
IMPORTANCE OF KIMONO IN SPACE, IAC-
20- E1.9.2, 71st International Astronautical
Congress (IAC), The CyberSpace Edition, 2020,
12-14 October.

[20] Taiko Kawakami, Taichi Yamazaki, WHAT
WOMEN NEED FOR SPACE TRAVEL, IAC-
20- E3.2.9, 71st International Astronautical
Congress (IAC), The CyberSpace Edition, 2020,
12-14 October.

[21] Taichi Yamazaki, Taiko Kawakami, ASTRAX
LUNAR CITY DEVELOPMENT PROJECT
2021, IAC-21-D3.1.6, 72nd International
Astronautical Congress (IAC), Dubai, United
Arab Emirates, 2021, 25-29 October.

Page 4 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

[22] Taichi Yamazaki, COMMERCIAL SPACE
MISSION SUPPORT CONTROL CENTER
AND SUBORBITAL SPACECRAFT
SIMULATOR TO SUPPORT COMMERCIAL
SPACE MISSIONS AND PASSENGERS
ACTIVITIES IN SPACE, IAC-21-B6.2.12, 72nd
International Astronautical Congress (IAC),
Dubai, United Arab Emirates, 2021, 25-29
October.

[23] Taichi Yamazaki, INITIATIVE OF
DEVELOPMENT OF THE SOLAR SYSTEM
ECONOMIC BLOC BY USING
BLOCKCHAIN TECHNOLOGY, IAC-21-
D4.1.11, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[24] Taichi Yamazaki, Mika Islam, SPACE
FASHION AND SPACE CULTURE IN THE
AGE OF SPACE TRAVEL AND THE
POSSIBILITIES OF "SPACE HAGOROMO",
IAC-21-E5.3.6, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[25] Taichi Yamazaki, Taiko Kawakami, Keiichi
Iwasaki, Akifumi Mimura, MAKING ASTRAX
ACADEMY ONLINE AND MULTILINGUAL,
IAC-21-E1.7.10, 72nd International
Astronautical Congress (IAC), Dubai, United
Arab Emirates, 2021, 25-29 October.

[26] Taichi Yamazaki, POTENTIAL FUTURE
PLAN OF SPACE IZAKAYA AS A PLACE
TO CREATE NEW PRIVATE SPACE
BUSINESS, IAC-21-E1.9.10, 72nd International
Astronautical Congress (IAC), Dubai, United
Arab Emirates, 2021, 25-29 October.

[27] Taichi Yamazaki, FOSTERING UNIVERSAL
HUMAN RESOURCES AND SUPER
NEWTYPES FOR THE SPACE AGE, IAC-21-
E1.9.8, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[28] Taichi Yamazaki, Shunsuke Chiba, DEMAND
AND SUPPLY MATCHING BY THE
ASTRAX LUNAR CITY BUSINESS
COMMUNITY AND RESIDENCE CLUB,
IAC-21-D3.3.3, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[29] Taichi Yamazaki, OUTLINE OF ASTRAX
PRIVATE SPACE BUSINESS CREATION
EDUCATION AND TRAINING CENTER,
IAC-21-B3.2.5, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[30] Taichi Yamazaki, PROTOTYPE PLANS FOR
VARIOUS COMMERCIAL SPACECRAFT

IAC-23- E5.IP.17

TRAINING SIMULATORS, IAC-21-B3.2.2,
72nd International Astronautical Congress
(IAC), Dubai, United Arab Emirates, 2021, 25-
29 October.

[31] Taichi Yamazaki, Yuki Yamazaki,
EXPERIMENTS ON COLORING SOAP
BUBBLES UNDER MICROGRAVITY, IAC-
21-A2.6.5, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[32] Taichi Yamazaki, STUDY OF THE
SELECTION OF LOCATION FOR
COMMERCIAL SPACEPORTS IN JAPAN,
IAC-21-D6.3.8, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[33] Taichi Yamazaki, SPACE RADIATION
SHIELDING BY WATER DOME IN ASTRAX
LUNAR CITY ON THE MOON, IAC-21-
A1.5.10, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[34] Taichi Yamazaki, Hiroki Nakaegawa,
INTRODUCTION OF A PRACTICAL
EXAMPLE OF ASTRAX LUNAR CITY
MAPPING WITH MINECRAFT AND ITS
LINKAGE TO ECONOMIC ACTIVITIES ON
EARTH, IAC-21-D4.2.6, 72nd International
Astronautical Congress (IAC), Dubai, United
Arab Emirates, 2021, 25-29 October.

[35] Taichi Yamazaki, Hiroki Nakaegawa,
DEVELOPMENT OF A CIVILIAN
SPACECRAFT INTERIOR SIMULATOR
USING MINECRAFT, IAC-21-B6.3.11, 72nd
International Astronautical Congress (IAC),
Dubai, United Arab Emirates, 2021, 25-29
October.

[36] Taichi Yamazaki, PROPOSAL TO ADD A
SPACE ECONOMICS SUBCOMMITTEE TO
THE UN OFFICE FOR OUTER SPACE
AFFAIRS' COMMITTEE ON THE PEACEFUL
USES OF OUTER SPACE (COPUOS IN
UNOOSA), IAC-21-E3.4.7, 72nd International
Astronautical Congress (IAC), Dubai, United
Arab Emirates, 2021, 25-29 October.

[37] Ayako Kurono, Haruto Kurono, Taichi
Yamazaki, THE GENDER GAP AND ITS
IMPACT IN MANGA, ANIME AND OTHER
SPACE CREATIONS, IAC-21-E5.3.10, 72nd
International Astronautical Congress (IAC),
Dubai, United Arab Emirates, 2021, 25-29
October.

[38] Ayako Kurono, Haruto Kurono, Taichi
Yamazaki, CAREER DESIGN IN SPACE -
FROM CHALLENGED TO CHALLENGING,
IAC-21-B3.9-GTS.2.1, 72nd International

Page 5 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

Astronautical Congress (IAC), Dubai, United
Arab Emirates, 2021, 25-29 October.

[39] Haruto Kurono, Ayako Kurono, Taichi
Yamazaki, THE EFFECTS OF USING
MINECRAFT TO TEACH CHILDREN
ABOUT SPACE, IAC-21-E1.8.2, 72nd
International Astronautical Congress (IAC),
Dubai, United Arab Emirates, 2021, 25-29
October.

[40] Tomoko Imaizumi, Taichi Yamazaki,
MAINTAINING THE HEALTH OF PILOTS
AND CREW, IAC-21-D6.3.4, 72nd
International Astronautical Congress (IAC),
Dubai, United Arab Emirates, 2021, 25-29
October.

[41] Taichi Yamazaki, Mami Oka,
CONSIDERATION ON THE CREATION OF
A CHICKEN EGG MARKET AT THE MOON
VILLAGE, IAC-21-D4.2.10, 72nd International
Astronautical Congress (IAC), Dubai, United
Arab Emirates, 2021, 25-29 October.

[42] Chieko Takahashi, Yuko Kirihara, Taichi
Yamazaki, CONSIDERATION OF THE
FUTURE PROSPECTS OF THE SPACE
FLIGHT ATTENDANT(SFA) PROFESSION
WITH THE EXPANSION OF SPACE
TRAVEL MARKETING.IAC-21-B3.9-
GTS.2.10, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[43] Taiko Kawakami, Taichi Yamazaki,
PROBLEMS AND SOLUTIONS THAT ARE
PREVENTING MORE WOMEN FROM
BECOMING SPACE TOURISTS, IAC-21-
B3.2.3, 72nd International Astronautical
Congress (IAC), Dubai, United Arab Emirates,
2021, 25-29 October.

[44] Hayaki Tsuji, Taichi Yamazaki, Satoshi
Takamura, Yoichi Sugiura, PEACE THOUGHT
AND SOCIO-ECONOMY FOR THE SPACE
AGE USING SATELLITES, IAC-20-E5.5.5,
71st International Astronautical Congress (IAC)
— The CyberSpace Edition, 2020, 12-14 October.

[45] Taichi Yamazaki, ADVANCED SPACE
SERVICE ACCESS APPLICATION TOOL.:
ASTRAX UNIVERSAL USER INTERFACE
(U2U), IAC-20-B3.1.11, 71st International
Astronautical Congress (IAC) — The CyberSpace
Edition, 2020, 12-14 October.

[46] Taichi Yamazaki, Taiko
Kawakami, DEVELOPMENT OF A TERIPPER
FOR INTRA-SPACECRAFT
TRANSPORTATION, IAC-22-A1.3.17, 73rd
International Astronautical Congress (IAC),
Paris, France, 2022, 18-22 September.

[47] Taichi Yamazaki, Taiko

IAC-23- E5.IP.17

Kawakami, POSSIBILITY OF ZERO-
GRAVITY FLIGHT SERVICE BY MRJ
(MITSUBISHI REGIONAL JET), IAC-22-
A2.IPB.1, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[48] Taichi Yamazaki, Taiko
Kawakami, DEVELOPMENT OF ASTRAX
COMMERCIAL SPACECRAFT EDUCATION
AND TRAINING SIMULATOR, IAC-22-
B3.IPB.4, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[49] Taichi Yamazaki, Taiko
Kawakami, DEVELOPMENT OF SPACE
SHOWER, IAC-22-B3.3.5, 73rd International
Astronautical Congress (IAC), Paris, France,
2022, 18-22 September.

[50] Taichi Yamazaki, Taiko
Kawakami, PRODUCTION OF SPACE SUITS
AND REPLICAS FOR SPACE TRAVEL, IAC-
22-B3.9-GTS.2.1, 73rd International
Astronautical Congress (IAC), Paris, France,
2022, 18-22 September.

[51] Taichi Yamazaki, Taiko
Kawakami, ADVANCED SPACE SERVICE
ACCESS APPLICATION TOOL “ASTRAX
UNIVERSAL USER INTERFACE (ASTRAX
U2U)”, IAC-22-B5.1P.7, 73rd International
Astronautical Congress (IAC), Paris, France,
2022, 18-22 September.

[52] Taichi Yamazaki, Taiko Kawakami, ASTRAX
SOLAR SYSTEM ECONOMIC BLOC
CONCEPT USING NFT AND METAVERSE
TECHNOLOGIES, IAC-22-D4.1.10, 73rd
International Astronautical Congress (IAC),
Paris, France, 2022, 18-22 September.

[53] Taichi Yamazaki, Taiko
Kawakami, DEVELOPMENT OF A REAL-
LIFE (ANALOG) ASTRAX LUNAR CITY
CONSTRUCTION PROJECT IN JAPAN, IAC-
22-D4.2.6, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[54] Taichi Yamazaki, Taiko
Kawakami, MULTILINGUALIZATION OF
ASTRAX ACADEMY, IAC-22-E1.7.10, 73rd
International Astronautical Congress (IAC),
Paris, France, 2022, 18-22 September.

[55] Taichi Yamazaki, Taiko
Kawakami, POSSIBILITY OF ZERO-
GRAVITY FLIGHT AND SPACE FLIGHT BY
PEOPLE WITH DISABILITIES, IAC-22-
E1.9.18, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

Page 6 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

[56] Taichi Yamazaki, Kentaro Chimura, Taiko
Kawakami, DEVELOPMENT OF SPACE
TOILET "SPACE BENKING" IN JAPAN, IAC-
22-E5.1P.10, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[57] Taichi Yamazaki, Taiko Kawakami, DISASTER
PREVENTION AND EVACUATION
TECHNOLOGIES ON EARTH AND THEIR
APPLICATION TO SPACE TRAVEL, IAC-22-
E5.4.9, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[58] Mika Islam, Taichi Yamazaki, CLEANING
METHODS FOR REUSING CLOTHES IN
SPACE, IAC-22-B3.7.7, 73rd International
Astronautical Congress (IAC), Paris, France,
2022, 18-22 September.

[59] Mika Islam, Taichi Yamazaki, HOW TO GO TO
SPACE WITH DIFFERENT HAIRSTYLES,
IAC-22-E1.9.7, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[60] Yuko Kirihara, Airi Negisawa, Chieko
Takahashi, Taichi Yamazaki, Cocoro
Tamura, RESEARCH ON PSYCHOLOGICAL
CHANGES AND GROWTH OF CHILDREN
THROUGH EDUCATION RELATED TO
COMMERCIAL SPACE BUSINESS, IAC-22-
E1.IPB.9, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[61] Ayako Kurono, Taichi Yamazaki, WHAT DO
THEY NEED FOR A SPACE MUSEUM?,
IAC-22-E5.5.8, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[62] Haruto Kurono, Taichi
Yamazaki, ESTABLISHMENT AND
DEVELOPMENT OF A LUNAR
COMMUNITY AND ACTIVITY SPACE BY
CHILDREN FOR CHILDREN, IAC-22-
D4.2.10, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[63] Akifumi Mimura, Taichi Yamazaki, VIDEO
EDITING SERVICES FOR SPACE
TRAVELLERS, IAC-22-B3.2.6, 73rd
International Astronautical Congress (IAC),
Paris, France, 2022, 18-22 September.

[64] Akifumi Mimura, Taichi
Yamazaki, TECHNOLOGIES ON A
TRANSPARENT RESTROOM COULD BE
USED FOR LUNAR HABITATS, IAC-22-
E5.1.8, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22

IAC-23- E5.IP.17

September.

[65] Taiko Kawakami, Taichi Yamazaki, ASTRAX
LUNAR CITY PROJECT 2022, IAC-22-
D3.1.12, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[66] Chikako Murayama, Taichi Yamazaki, THE
NEED FOR A SPACE VERSION OF HAND
SIGNALS, A COMMUNICATION TOOL FOR
SPACE TRAVELERS, IAC-22-B3.2.1, 73rd
International Astronautical Congress (IAC),
Paris, France, 2022, 18-22 September.

[67] Chikako Murayama, Taichi Yamazaki, Taiko
Kawakami, PHOTOGRAPHY SERVICES AND
TECHNIQUES REQUIRED FOR SPACE
TRAVEL, IAC-22-D6.1.8, 73rd International
Astronautical Congress (IAC), Paris, France,
2022, 18-22 September.

[68] Chikako Murayama, Taichi Yamazaki, ON
IMAGES OF THE UNIVERSE INFLUENCED
BY MANGA AND ANIME, IAC-22-E1.9.3,
73rd International Astronautical Congress (IAC),
Paris, France, 2022, 18-22 September.

[69] Hikaru Otsuka, Taichi Yamazaki, A SPACE
EDUCATION PROGRAM TO SOLVE THE
SHORTAGE OF COMMERCIAL SPACE
TEACHERS IN JAPANESE SCHOOLS, IAC-
22-E1.7.8, 73rd International Astronautical
Congress (IAC), Paris, France, 2022, 18-22
September.

[70] Yasuko Fukushima, Taichi Yamazaki, HOW TO
CAPTURE THE COSMIC DIVERSITY THAT
IS COMING, IAC-22-E1.9.22, 73rd
International Astronautical Congress (IAC),
Paris, France, 2022, 18-22 September.

[71] Chieko Takahashi, Taichi Yamazaki, THE
ROLE OF SPACE FLIGHT ATTENDANTS IN
LARGE, LONG-DURATION SPACE
TRAVEL, IAC-22-B3.2.10, 73rd International
Astronautical Congress (IAC), Paris, France,
2022, 18-22 September.

[72] Kiyomi Shigematsu, Taichi
Yamazaki, PROPOSAL FOR A BUSINESS
MODEL THAT ENABLES AND
ENCOURAGES OLDER ADULTS TO
TRAVEL TO SPACE, IAC-22-E5.1P.22, 73rd
International Astronautical Congress (IAC),
Paris, France, 2022, 18-22 September.

[73] Taichi Yamazaki, Taiko Kawakami, Fumihiro
Oiwa, DEVELOPMENT OF ASTRAX ZERO
GRAVITY AIRCRAFT EDUCATION AND
TRAINING SIMULATOR, IAC-23-A2.5.9,
74th International Astronautical Congress (IAC),
Baku, Azerbaijan, 2023, 2-6 October.

[74] Taichi Yamazaki, Taiko Kawakami,
DEVELOPING TECHNOLOGY FOR

Page 7 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

DRINKING CHILLED CARBONATED
BEVERAGES IN SPACE, IAC-23-B5.1.11,
74th International Astronautical Congress (IAC),
Baku, Azerbaijan, 2023, 2-6 October."

[75] Taichi Yamazaki, Taiko Kawakami, Hiroki
Nakaegawa, DEVELOPMENT OF
COMMERCIAL SPACECRAFT EDUCATION
AND TRAINING SIMULATOR USING THE
METAVERSE, IAC-23-D1.1.6, 74th
International Astronautical Congress (IAC),
Baku, Azerbaijan, 2023, 2-6 October.

[76] Taichi Yamazaki, Taiko Kawakami,
CONSTRUCTION PLAN OF ASTRAX
LUNAR CITY SIMULATION FACILITY IN
JAPAN, IAC-23-D4.2.9, 74th International
Astronautical Congress (IAC), Baku,
Azerbaijan, 2023, 2-6 October.

[77] Taichi Yamazaki, Taiko Kawakami, Kentaro
Chimura, DEVELOPMENT OF THE SPACE
TOILET CALLED "SPACE BENKING" 2023,
IAC-23-E5.4.3, 74th International Astronautical
Congress (IAC), Baku, Azerbaijan, 2023, 2-6
October.

[78] Taichi Yamazaki, Taiko Kawakami,
INTRODUCTION OF COMMERCIAL SPACE
R&D CENTER "ASTRAX LAB" IN JAPAN,
IAC-23-B3.1PB.5, 74th International
Astronautical Congress (IAC), Baku,
Azerbaijan, 2023, 2-6 October.

[79] Taichi Yamazaki, Taiko Kawakami, ANALYSIS
OF PASSENGERS' NEEDS AND DEMANDS
OF ASTRAX ZERO GRAVITY SERVICES
AND APPLICATION FOR SPACE TRAVEL
SERVICES, IAC-23-B3.I1P.1, 74th International
Astronautical Congress (IAC), Baku,
Azerbaijan, 2023, 2-6 October.

[80] Taiko Kawakami, Taichi Yamazaki, THE
SENSES AND CREATIVITY THAT CAN BE
ACHIEVED BY BRINGING
ENTERTAINMENT IN SPACE, IAC-23-
E1.IP.22, 74th International Astronautical
Congress (IAC), Baku, Azerbaijan, 2023, 2-6
October.

[81] Taiko Kawakami, Taichi Yamazaki,
TECHNOLOGY, PROBLEMS AND
SOLUTIONS FOR DRINKING ALCOHOL IN
SPACE, IAC-23-E1.9.2, 74th International
Astronautical Congress (IAC), Baku,
Azerbaijan, 2023, 2-6 October.

[82] Taiko Kawakami, Taichi Yamazaki,
TECHNOLOGY, PROBLEMS, AND
SOLUTIONS FOR SPACE TRAVEL MEALS
AS REPRESENTED BY "YAKITORI",
GRILLED CHICKEN, IAC-23-B5.1P.2, 74th
International Astronautical Congress (IAC),
Baku, Azerbaijan, 2023, 2-6 October."

IAC-23- E5.IP.17

[83] Taiko Kawakami, Taichi Yamazaki, THE
POSSIBILITY OF DEVELOPING JAPANESE
CULTURE THROUGH “NATTO” IN SPACE,
IAC-23-E5.1P.17, 74th International
Astronautical Congress (IAC), Baku,
Azerbaijan, 2023, 2-6 October.

[84] Hikaru Otsuka, Taichi Yamazaki, LOCAL
REVITALIZATION PROJECT TO TURN MY
HOMETOWN, KOMONO TOWN, INTO
"SPACE TOWN?", IAC-23-E1.9.3, 74th
International Astronautical Congress (IAC),
Baku, Azerbaijan, 2023, 2-6 October.

[85] Hikaru Otsuka, Taichi Yamazaki, METHODS
AND PRACTICES FOR INTRODUCING
PRIVATE SPACE EDUCATION PROGRAMS
INTO JAPANESE SCHOOLS, IAC-23-E1.2.8,
74th International Astronautical Congress (IAC),
Baku, Azerbaijan, 2023, 2-6 October.

[86] Masahiko Takehara, Taichi Yamazaki,
DEVELOPMENT OF A "LUNAR PATTERN
OKONOMIYAKI" BAKING METHOD TO
HELP PROMOTE TOURISM IN A LUNAR
CITY, IAC-23-D4.LBA.1, 74th International
Astronautical Congress (IAC), Baku,
Azerbaijan, 2023, 2-6 October.

[87] Masahiko Takehara, Taichi Yamazaki, SPACE
EDUCATION AND NUTRITION
EDUCATION USING "SOLAR PLANET
TAKOYAKI, IAC-23-E1.LBA.3, 74th
International Astronautical Congress (IAC),
Baku, Azerbaijan, 2023, 2-6 October.

[88] Masahiko Takehara, Taichi Yamazaki,
APPLICATION OF ACTIVITIES ON
LUXURY CRUISE SHIPS TO SPACE
TOURISM VESSELS, IAC-23-B3.1PB.6, 74th
International Astronautical Congress (IAC),
Baku, Azerbaijan, 2023, 2-6 October.

[89] Masahiko Takehara, Taichi Yamazaki,
ASTROLOGY IN THE SPACE AGE: WHAT
WILL HAPPEN TO THE HOROSCOPES OF
THOSE BORN ON THE MOON?, IAC-23-
E1.9.8, 74th International Astronautical
Congress (IAC), Baku, Azerbaijan, 2023, 2-6
October.

[90] Ayako Kurono, Taichi Yamazaki, Haruto
Kurono, EXPLORING THE CONCEPT AND
POTENTIAL OF SPACE MUSEUMS FOR
PRESERVATION, EDUCATION, AND
TOURISM, IAC-23-E5.5.2, 74th International
Astronautical Congress (IAC), Baku,
Azerbaijan, 2023, 2-6 October.

[91] Haruto Kurono, Hikaru Otsuka, Taichi
Yamazaki, Ayako Kurono, BUILDING A
LUNAR COMMUNITY FOR CHILDREN:
CHALLENGES OF COOPERATION AND
SIMULATING TEAM BUILDING, IAC-23-

Page 8 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

DA4.2.7, 74th International Astronautical
Congress (IAC), Baku, Azerbaijan, 2023, 2-6
October.

Reference to websites:

[92] NATURE&SCIENCE FHZEMTH F5 7 #h
= D B X & (& https:/nature-and-

science.jp/natto/#page-1 (accessed 09/01/23).
[93] ¥V = D % (2D L\ T17. Dec. 2009.
https://www.nattou.com/topics/ito.html.
(accessed 09/17/23).
Q4L &R T7 [V4X] MEDRNFZND

IAC-23- E5.IP.17

ERIFF?7BEONWNFAED | FHICEEL T
WHEF (2 8) 13. Sep. 2019.
https://www.lettuceclub.net/news/article/180813/
(accessed 09/17/23).

[95] 7' /L XWatch =Y 1> MNEHEDICE LR
%51 &AW [EM=TY | 19.May.2021.
https://gourmet.watch.impress.co.jp/docs/news/13
25375.html (accessed 09/17/23).

[96] GENKI LABOF H TM=E # B~ 721119,
May. 2023.
https://youtube.com/shorts/8yGpgDMuSWw?
si=30CaYVv69hxUNWcegX (accessed 09/28/23).

Page 9 of 18


https://nature-and-science.jp/natto/%23page-1
https://nature-and-science.jp/natto/%23page-1
https://www.nattou.com/topics/ito.html
https://gourmet.watch.impress.co.jp/docs/news/1325375.html
https://gourmet.watch.impress.co.jp/docs/news/1325375.html
https://youtube.com/shorts/8yGpqDMuSWw?si=30CaYv69bxUNWcgX
https://youtube.com/shorts/8yGpqDMuSWw?si=30CaYv69bxUNWcgX

74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

IAC-23- E5.1P.17
FHEMICBIT2ME2E L 7-AARXL D EFRORIEEME
Taiko Kawakami=*, Taichi Yamazaki®

» General Manager, ASTRAX, Inc., 1-1-4-301 Mukogaoka, Bunkyo, Tokyo, Japan 113-0023,
taiko.kawakami@ astrax.space

» CEO and commercial astronaut, International Space Services, Inc. and ASTRAX, Inc., 2-23-17 Komachi,
Kamakura, Kanagawa, Japan 248-0006, taichi.yamazaki@astrax.space

« Corresponding Author

TT7ANZ0 R

AARICE, [#ME] EWSBWLrHYET, MERAEEZREBI SO T, MFogun ey »
HY, BRAOFTHEFEHEWADHINET, 7272, REMIES <. MILALTHERDL I ENTE,
BRIV IIRENEZET, BEIC, MEEEL-DICHELMERZERFTFHERAT - 3 »IcHE-
TWE, B EICELR>TEONEMEN., MHBICTESNTVET, LA L. NASARIAXAIZEWT,
MELEEFHBELTREESINTLWERA, THZH, FEHCTMEZE-7VEBRIZY T HEELTER
WOTL LD, BB TIE, BERDEXMELD 12 LT, MEE LY HIS. TETOEXLZLIF S
WORBEMEICOWTERLET,

*—7—F  FHEKT. FERE., WE. B Xt

LA rAE I a Y
ME X, BARUATEHZFYRBINGWVD

FIIMENFE T, MI L lF. KEZ K
SETHELNEEBRYTT, REERAEDTHE
ICb &<, EBRHOBEBIIME L £0, DL
DEHRZ*E2 CREE TRAWVWKREILTO IERICH
TTENS [MEimhiF k] AL EB-T
WET, TABRMELNFEFHERE L TRES
NTHWEVLWDT, IAFEICITCETICHE%.
FEHTEAONDILSICLTHEELL, 25 R

STIOHXITE) LY F L7,

X1. 5 F = 28R

IAC-23- E5.1P.17

HROBXIARHT Z12EEZONET, £
LTME%2mI 20D 2 Eid. BEROEXXL
ODHRTHLHERBEBRICT+—NRTEHI LIRS
TL&Y, MEIRBVWEEOWND, EHtEir s
BEXDALDEZZFEEMTETICIEDL
TITERIPIMELEEZTWET,

(2. =

MEOBWAEFLAFARATHZWTT,
BERAUNIDNO TZDEWERC EBRYT
T, EB-oTLEISADZLWET, F/,

Page 10 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

MBI LR EZSI KDL EHMTT, %
DRFHEIELTOHRLIEIMINEVDT, TD
MLEBRNEFISEENREICARY T,

2. MEDESE

MEDWBFEY IZERHY FT, TORTHEX
X ($913000~23004ER1) AH., LW I H D&
TR (KHU40ERT) A, EWSHDONES
TY, WInbEIC, BL-RKEEZEDHTHEW:
ETAH, PORENFEEL THRES T, HMEFOD
BUNLTETD, BRTATZEZABWVL
Mol ZABLEE->TUo7z, WO HD
TJ, ;TR ($500~300&EF]) N5 I1E% <
DREOHADFHOREND X 21— LTHE
NTWEEEZONTWET,

—

H3. RiIcEIEII-ME

HAEAIZE - TlE3~5ticd wfE. EICHBD X
Za— ¢ LTHEELTVWAERTCHERALERT
HHZEDDHLY ET,

3. BRDORERMXIL

FITHRELBEBRIZ. WINMHBMEYCEZD
BEICL TRV RIBEPRKEIH DL T
WCIRRTY, RELBHROEWE, [AMIC
EOTERBLIDONEI D] OHRIZEEHNT
WS, HRFICHLCSADEBRGIEE
LETH. BAOBETHIMERIT. KEPE
HEREHLEDTIORERERICEALNTLS
EEZBC BV, ARIZIEZLLDERBEERDITE
ELEFT, MEH [MEF] & VWS HMEYHIH
BEo@Ex L TME2EYVEHELTWET,

IAC-23- E5.IP.17

HAE%@%&Q

4 FHTHEZEND -HOMER

1990FERETHICHADFHRITEDOEMNFEA
MEZFEHETCEBAR-WEHEBA#LELAEDY, B
WAEDWEWSIDERERCZ &ED 2 REFH
DB, 2%EZS K EANFEMICH D BEEHEMIC
FEARIITAEELSVE LT, ROLNE
TATLZ, ZNLUE, FHEICREINLTL
FtHA, BZEHL, ZOMURBEE TCHBH S
nTuwanwEEILNET,

—7H. FEHTWEAE2L35L [MEE] &
WOBMEMERT > TIT<RELrDY ET, TN
FTIC, BREFERT—YavIilwmEIEL
[fEE] ##EKICELIRY . #HERTZD [
SH| 2F-oTARKEZHRKBEIEE-NED
REESNTWEOT, [MERE] BEZFHIC
BRI EIFBETHAIETT, 7272, [MEHA]
IZEIENA L THEL, ZDEIIE, HATH
DHEEBERIHICITCBRIIBARICNEZZRNT
IRWZ &, EEDNBIEETT, [MEHE]
NI EC, MMOBEREOREBOBE 24517 T
LESHABTT, &nll, FLEEREEITINLTL
FHEAN., FEMAOFEEBRTEEEZONS
EHEEZLNTVWET, (a)

5. MENRZ V< RE

bz bMEr R zs < REEIZ. MEEAK
BILEEND RNV BEENRT HBRICTES
SEIFERYEOSI LD [T I VEE] &
STI/BRET7I08v] EWHHEEICLSD
HDTT, JIRIVERILD FHRKDD—FET,
MEZERLLLTZ2OERABFICHVARETR L

Page 11 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

¥9, LT, 777&7ICE, ZDH/NERN
DHRELZESEDEBENDY £7,

' N
5. 15 D%

MEERNINDORIEIXFBYT > THEY
HERWEDTITY, MEAZTDFTEFBEVLWTSE
(e, 2%&B XL HoTVWEET, NI
MEREN’EZ CEBREICHR->-TLCBSE, 42D
BATHDZTILEZIVEBHLMTEIREL LT
NRTHIBEEALETLOICHRINSTT, 2%
BIZICKLKRBIEITT, KRB EDICHEEZDIFT
EhY EFHA, 7272, FHICH > TULIMEIE
Lo ERBLI-MEICT S22 E1E. MIED
$EEBESTZ—DDFEICHYEET, [93,94]

6. BRIRTT &

HA®FEEGENKI LABOIE, # 7z TERICHR
SEHT T, ZIITREBEN T TEESE 72
%, 1IHEOEESZEET>TC7 ) —-XFZAIC
TrEEIRBIIPEERLELZ, 7U—XF
TALEMECHROME RS X, RiF5IWTEH
b3, BWHEDFEF, FHEOEELZ H
LTWwE L7, R-BIX. MEL THIALLE
BLTEKRLLASIZSITLED, WISEBRT
HBEFRICKELTLoNY ENE TEROKA
L7=%25Td, BhHI, 7U—=XFF7A4 L7
MECREZBSTRLIZBEIF. =KL AL,
HELAEWZSTT,

DESI, TU—ZXRTAM1F. —DDEER
HEE L THRBATEZAEE SV TT, =
UADBERTHEICZY —XRIAM4IZLTEHES
ICRT EVWIHETCFHRBICKAINTLWS D

IAC-23- E5.1P.17

DHEELFELET,

ZORETHNIL, WEFORLWPLRZ O K
RN > TMEZHREL TWizALb:, B
WERLCHKRBEINRBVVREICAS DT, FEEL
T TR IO ETHIMELEBNONE LS IR
AL ES VT,

FHMATMEZES Z L ICEBLTIE, o
BRVCEMICHENLTWHERIIT 2 HENH
DEITH., FEMAOFERMTEL L %R
FICAND e —KUICERATEEYSEY ET,
HLRM, BEROBGA—HD—THDIVHY
(Mizkan) &, F7-HMEEEZXE L. HBOD
BLETHRBIEIZETMEREDICELD A
sl zslEs - RelTcwEd, 20D
EmTHhNIL, RESIHAEVEITFTRL, IZH
WORBLREISAVLWDT, FHICE>TWL
N—=RILAMEL A Y £9, [95]

HDHE WG
RE 2 %0
HEME 25

(Fwi

6. ICB L bW EFEHMNERT

ZL7T. Ticsbho85] ¥ [EDOXERR]
BE RFBIWTLEVWETH. MEomZo
ICEWAINX - RIEZ oMb HEEFEEL
TWEY, BICH ETEEEDELZICL > TH
EKINTWHESMN., FHTHIZZEBNONS
LT BEHDN—RLETIFTL{NTWE
ERS

S5y

M7. (2B WA o NFNE

Page 12 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

S5, EBEFHRXT—Yarvii. KEDL
—ILPFEAZ LIEREINTLET A, RE
FEHMTHNIE, FHICAR—IXHHDZL—FF
I 7IL—FUT vt —a—>z/X—F&
EDELDICEBRFET b, R4y FoRsa
NEREICH TWAWFEMRTHNLIE, BIROR
5| <IREEODMETH-> THHEELZULAD LN
FHA, PaCEDL BB THRER £ T1T<
CEDTEDLRAR—RAN—ZART T 4 THPT
—ILFRE21—IVvX—=T7 74 AN ET S
BEFHKITTHNIL, BEAHICTOALAL
7=, REFICZEFFICHEABICALAEVWTL
£
7. 85 (FEHTOBNXILZET 3 -HoEEMH)

M., " EFHBOHEFE% L TNASAH L]
TENTLEL-77-0, ZDRIFHEFHINT
FEHEICA>TWETA, BB TEL, #FLL
BRINAEMICL > TAEICRZZEH %<
HTEEd, MELEETHRNIL SR, 5]
EORMASNIEMEEZFHICHE>TITC &
HABEICHE > TWAEBTL LD, LT, EBIC
AEEED T, HHETERZEO LS TR %S|
WTHHBFOBWAREL TLWARETHFET
BIZ2IENTEDLSICRDE, ZOEMT.
MEUANDERTH, BBV HE2BREZFHT
HLBERONBEEHICHRBZETLE D,

Fo. FEERAPAVCAETAL MERHAED
&, ZZTCELBRTHIEHREBXLNESE
N5TL &5, ASTRAXTIlE, FEHTOEN &
ERICEBT 27010, 5lERERICE T A Y
—EXEEZ, BEHELTVWEET,

SE Xk
(1] EFEEFERITLEFRFELE I XX
DEBRICOWT

[2] Overview Of ASTRAX Space Services
Including Over 50 Space Businesses,
50Ul E DFEHEEE ETASTRAXDFEEED
=

[3] ASTRAX Zero Gravity Flight Services In

Japan,
AARICE T DASTRAXEEARITI—EX

IAC-23- E5.IP.17

[4] ASTRAX Lunar City Development
Project, ASTRAXAE# AR 7B =7 b

[5] ASTRAX Space Services Platform By Using
Blockchain Technology,

Ay Fr—vEMEFERALET AN v
AFHEY—ERT Ty b7 —L

[6] ASTRAX Universal Service Platform By
Using Blockchain Technology,

70y 7 F z— AT EER L7ZASTRAXD 1
INR=YNUY—ERT Ty T — LA

[7] Mission Control Center To Support

Commercial Space Missions And Passenger’S
Activities Inside Of The Cabin,

BEFEHI v a vy EEEOENEEZTIET
HIvyvyavarviio—IlLtrgz—

[8] ASTRAX Academy And Space Business And
Space Flight Support Educational System,

ASTRAX ACADEMY & FEHE Y XX « FEHARIT
TEHBEVAT A

[9] Mission Support Control Center And
Suborbital Spacecraft Simulator To Support
Commercial Space Missions And Customer
Activities,
FEFHIvVaVvEBEREHZXET S Iy
avXEENtEYyR— Y TF—ERILTFE
MmyrIial—%

[10] Zero G-Naut And Mission Commander To
Support Commercial Space Missions And Customer
Activities Inside Cabin,

Zero G-NautE BEFHI v > 3 v CEREH %
TETEZ Iy aravryg— (1BR)

[11] “Space Scooter”: Space Mobility System
Used In Space Hotels And Space Stations,
[AN=2ZR7 =82 —] FEHETILPFERT
—2a v CERINZFEBEH AT L

[12] ASTRAX Lunar City Development Project
2020,

ASTRAXAEHMHFEZ RS = 7 b 2020

[13] ASTRAX Lunar City Economic System By
Using Blockchain Technology,

Page 13 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

70y F x—rEiMiEERLASTRAXAE
HHREY AT L

[14] ASTRAX Space Service Catalog System For
Space Tourism,
FEHRITD/ZHDASTRAXFHEY —EXAH &0
7V RAT L

[15] ASTRAX Universal Service Platform By
Using Blockchain Technology,

70y 7 F z— EiiiZER L7ZASTRAX1 =
N=HILY—EXT Ty T x—L

[16] Experience And Lessons Leaned From The

Covid-19 Problem In Japan And Application To
Space Travel,

HADCOVID-19EEHD b 57 & %l. L
TFHERIT~DER

[17] Zero-G-Naut And Mission Commander To

Support Commercial Space Mission And Customer
Activities Inside Cabin,

YOGRITLEI v avyavry&—7h, fBETF
BHIvyavyiBEREHEZEATYR-FT2

[18] Creating A New Business Of Space Flight
Attendant Service & SFA Academy,
AR=27ZANTTVEY NESFAT HT 2
— LV FHLVWEY R XDAH

[19] The Importance Of Kimono In Space, F& T
ODEYOEEM

[20] What Women Need For Space Travel,
THUENFEANTLLIHICBERZ &

[21] ASTRAX Lunar City Development Project
2021
ASTRAXAE> T4 HHE70Y =7 h2021

[22] Commercial Space Mission Support Control
Center and Suborbital Spacecraft Simulator to
Support Commercial Space Missions and Passengers
Activities in Space
BEFHI v a Y EFEHTORREDESDZ
YR— T2/ OMEFHEREER
Z— Y THA—ERILFEM I 2L —&—

[23] Initiative of development of the Solar System

IAC-23- E5.IP.17

Economic Bloc by Using Blockchain Technology
70y F - rEMEER L KEREEE
T

[24] Space Fashion and Space Culture in the Age
of Space Travel and the Possibilities of “Space
Hagoromo”

FERITHROFHEZ 7v ¥ a vy EFEALTF
v — RUFEPR O AN

[25] Making ASTRAX ACADEMY Online and
Multilingual
[ASTRAX ACADEMY ] OF > Z A4 Ut E&EEZE

&l

[26] Potential Future Plan of Space Izakaya as a
Place to Create New Private Space Business
F-HERBFHEDXXEHDFE L TOFHE
BBE DR

[27] Fostering Universal Human Resources and
Super Newtypes for the Space Age
AZN—HILAM OB E FEEKD R —/5—
Za—RATDER

[28] Demand and Supply Matching by the

ASTRAX LUNAR CITY Business Community and
Residence Club

ASTRAXBES TAOEYHFRAAIa="F4&
LY TV RISTICEDEEEHGO~Y Yy T
o

[29] Outline of ASTRAX Private Space Business
Creation Education and Training Center
ASTRAXREIFHEERAHEAFIIH L 24—
B

[30] Prototype plans for various commercial
spacecraft training simulators
SEIEFLRFEMATFEMIBEAS T 2L —%
D AFEHE

[31] Experiments on Coloring Soap Bubbles under
Microgravity
MNENTTOY YRy EOEEICET 2R

[32] Study of the selection of location for
commercial spaceports in Japan

BARICET 2EEFTEHBOIIHEE ICET 20

Page 14 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

3

&

[33] Space Radiation Shielding by Water Dome in
ASTRAX Lunar City on the Moon
ASTRAXAHEY T A DT —X—KF—LIZLSD
FE TR D S i

[34] Introduction of a practical example of
ASTRAX Lunar City mapping with Minecraft and its
linkage to Economic Activities on Earth
XAV T 7 bERFESTZASTRAXAEY T 4 D
Ty BT DOERS E IR EORFEE) & D&
EDRBN

[35] Development of a Civilian Spacecraft Interior
Simulator Using Minecraft
A7 7 b eRBVWEEREFHEMASS I 2
L —&—DF%

[36] Proposal to Add a Space Economics

Subcommittee to the UN Office for Outer Space
Affairs’ Committee on the Peaceful Uses of Outer
Space(COPUOS in UNOOSA)

EEFEHBD [FEEMOFEMAMBICET &
E%] (COPUOS in UNOOSA)IC [FEEHE/NE
B #BINTHEE

[37] The Gender Gap and Its Impact in Manga,
Anime and Other Space Creations
RUA T EZABREDEMERICE T2V v
H— - FXrvy TEZTDFE

[38] Career Design in Space - From Challenged to
Challenging
FECOF v UTFHA - B HksE

N

[39] The Effects of Using Minecraft to Teach

Children about Space
RAVIZ 7 M EFESTFEDLBICFEEH
FALIIES

[40] Maintaining the Health of Pilots and Crew
NRAAY &7 IL—DREERR:

[41] Consideration on the Creation of a Chicken
Egg Market at the Moon Village
BAEEL Y Y TORINHISZORIEICOWVWTOR
B

IAC-23- E5.IP.17

[42] Consideration of the future prospects of the

Space Flight Attendant (SFA) profession with the
expansion of space travel marketing

FEHKITY—T T4 Y T OIKITHES RR—2X
774 LT TRV R (SFA) LW OSBEDRF
FHICOWTDER

[43] Problems and Solutions that are Preventing
More Women from Becoming Space Tourists
FERITEICR D B EECT I EahlT

[44) NIHEAERLI-FEEROFEMNE
EHEREE (JTVvRIRANLT 7y T—ay
AT L)

(45] BHFBEFEY—EXT7I0ERT7 7Y —
> a > —JL [ASTRAX U2U (Universal User
Interface) |

[46] Development of a Teripper for intra-
spacecraft transportation,
FEMABERT Y v /SO

[47] Possibility of Zero-Gravity Flight Service by
MRJ (Mitsubishi Regional Jet),
MRIIC L 2 EBEDRITY — R DATEEM

[48] Development of ASTRAX commercial
spacecraft education and training simulator,
ASTRAXEMHFHMHBBIHR I 2L —%—D
FAF

[49] Development of Space Shower,
FEY Y 70O

[50] Production of space suits and replicas for
space travel,
FHEHRITOLLDOFERE L 7Y HDEUE

[51] ADVANCED SPACE SERVICE ACCESS

APPLICATION TOOL ”ASTRAX UNIVERSAL
USER INTERFACE (ASTRAX U2U)”,

FEDFEY—CXMAT7 7V T —>a>ry—
)L [ASTRAX Universal User Interface (ASTRAX
u2u) |

[52] ASTRAX Solar System Economic Bloc

Page 15 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

Concept using NFT and Metaverse Technologies,
NFT & X Z /8 — 3T I & 2 ASTRAXK PG R A%
FEBR

[53] Development of a Real-life (Analog)
ASTRAX Lunar City Construction Project in Japan,
BAICHEITZU 7L (7FB72) ASTRAXAE
T A FEEEETE

[54] Multilingualization of ASTRAX ACADEMY,
ASTRAX ACADEMY 0 % E E&1L,

[55] Possibility of zero-gravity flight and space
flight by people with disabilities,
BEAWEICLZE|ENRITE FERITICE TS
AIREME

[56] Development of Space Toilet "Space
BENKING" in Japan,
FEHAM L [FEXRYF V7] O

[57] Disaster prevention and evacuation

technologies on Earth and their application to space
travel,

HoBR E DRI - BEEAERAN & FERIT~DIS
A

[58] Cleaning Methods for Reusing Clothes in
Space,
FHTXKEZBFMNAT 5700k %FA%

[59] How to Go to Space with Different Hairstyles,
SEIEBRATREAILTFEATLAE

[60] Research on Psychological Changes and

Growth of Children through Education Related to
Commercial Space Business,

FMEFHERICBEELLHEBICLZ2FELDO
BHZE( - BRICET 2%

[61] What do they need for a space museum?,
FEHILI-—VTLIIBERLDIE?

[62] Establishment and development of a lunar
community and activity space by children for
children,
FEHICLBFELDI-OOREmII AT
4 - EBZEROBEEXKE

IAC-23- E5.IP.17

[63] video editing services for space travellers,
FERITEDI-ODETHREY — X

[64] technologies on a transparent restroom could
be used for lunar habitats,
FERT M L ORI, AEEMICEICATE
%

[65] ASTRAX Lunar City Project 2022,
ASTRAXBEY 74 70> 17 +2022

[66] The need for a space version of hand signals, a
communication tool for space travelers,
FERTENDII 2= —>arVy—IL, FH
fRN> B2 T F Lo EN

[67] Photography services and techniques required
for space travel,
FHMTICHELBEEREZ Y —EX - &Il

[68] On images of the universe influenced by
manga and anime,
RUART ZADEEEZ T ZFHREICONT

[69] A space education program to solve the
shortage of commercial space teachers in Japanese
schools,

BAOERICE T2 REFHBHIANCZEET
BIHDFEEETOT 7 L

[70] How to capture the cosmic diversity that is
coming,
INDBLR>TLKHFHOLZHEEET EIIERR S
75\

[71] The Role of Space Flight Attendants in Large,
Long-duration Space Travel,
AR - REBEOFEKITICHIT 2 AR=X7
ZAMNTTUEY FOEE

[72] Proposal for a business model that enables and
encourages older adults to travel to space,
SIMEOFEHRTZRE - RETLHIEIRXE
FTILDIRE

[73] Development of ASTRAX Zero Gravity
Aircraft Education and Training Simulator

ASTRAXEE IRITHHBIHE> 2L —52—

Page 16 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

D%

[74] Developing technology for drinking chilled
carbonated beverages in space

FH TREREHZ BT 12 ORIME R

[75] Development of commercial spacecraft
education and training simulator using the Metaverse

XEZN—REFAL -REFEMBEIRS X
IL—2—0OBER

[76] Construction plan of ASTRAX LUNAR
CITY Simulation Facility in Japan B &RIZ$ I+
ASTRAXAE> T4 1L —> 3V miRniE
Exg

[77] Development of the space toilet called "Space
Benking" 2023

FHARMML "EFHEXRF>Y 1 OFF2023

[78] Introduction of commercial space R&D center
"ASTRAX LAB" in Japan

ARICHEFTZREFHARE> X— TASTRAX
LAB (FARTYORTR) 1 OEN

[79] Analysis of passengers' needs and demands of

ASTRAX Zero Gravity Services and application for
space travel services

BEOARTH—ERACKNITIEEN_—X- E
BN EFERTH—EAANDGH

[80] The senses and creativity that can be achieved
by bringing entertainment in space

FHZEBTLIYE—TAAVRNERRATEI L
THSNDIBELAIENY

[81] Technology, problems and solutions for
drinking alcohol in space

FHEEATOEZRCBRICLBEZRMEBER
HBROERTT *

[82] Technology, problems, and solutions for space

travel meals as represented by "yakitori*, grilled
chicken

BERIIRARTNZFHRITTOREICHES

IAC-23- E5.IP.17

BT BERE KBRS E

[83] The Possibility of Developing Japanese
Culture through “NATTQO” in Space
FEEEICS T 2MEZBEL CEAXLOER
D ARE

[84] Local revitalization project to turn my
hometown, Komono Town, into "space town"

BEOIMET# TFEEHOM, ICT255EML
OOk

[85] Methods and Practices for Introducing Private
Space Education Programs into Japanese Schools

REFHEHE7OVSLZBROERRSICE
ATDHEEREK

[86] Development of a "lunar pattern
okonomiyaki" baking method to help promote
tourism in a lunar city

AE>TAOBNXIREICER TS TAEEED
FHhiE ) OFEE LR

[87] Space Education and Nutrition Education
Using "Solar Planet Takoyaki

"TABRBRELCHRE ) ZRALLFEBEEL
rE

[88] Application of activities on luxury cruise ships
to space tourism vessels

REEMANTITAET A OFEBEAMADIS
H

[89] Astrology in the Space Age: What will happen
to the horoscopes of those born on the Moon?

FHERICHETDHEM AEENOADKOR
-7 ESB20N?

[90] Exploring the Concept and Potential of Space
Museums for Preservation, Education, and Tourism

RE HE BEAOLOOFEHEILI-TLD
O hETREMZERS

[91] Building a Lunar Community for Children:
Challenges of Cooperation and Simulating Team

Page 17 of 18



74" International Astronautical Congress (IAC), Baku, Azerbaijan, 2-6 October 2023.
Copyright ©2023 by ASTRAX, Inc. All rights reserved.

BuildingFEE DO AEII 12714 5<
Vo BONOBEETF—LEINT 12T DR
N

Reference to websites:

[92] NATURE&SCIENCE FHZEMTHFELR ?
m = @ 58 & & | https://nature-and-
science.jp/natto/#page-1 (accessed 09/01/23).

[93] #= D% (2> U T17. Dec. 2009.
https://www.nattou.com/topics/ito.html (accessed

09/17/23).

[94] L 420 Z7 [V4X] B0 /2N

IAC-23- E5.IP.17

DEFEFFR?2BEOVNWFABED | FHICEEL
7= W % (2 8 ) 13. Sep. 2019.
https://www.lettuceclub.net/news/article/180813/
(accessed 09/17/23).

[95) L AWatch 2V A Y, MMEREBEDICE
W kel ELr BTN [EMET Y ]
19.May.2021.
https://gourmet.watch.impress.co.jp/docs/news/1
325375.html (accessed 09/17/23).

[96] GENKI LABOFHE Tii=Z &= B~ 7- 1 10.
May. 2023.
https://youtube.com/shorts/8yGpgDMuSWw?si=
30CaYVv69bxUNWcCgX (accessed 09/28/23).

Page 18 of 18


https://nature-and-science.jp/natto/%23page-1
https://nature-and-science.jp/natto/%23page-1
https://www.nattou.com/topics/ito.html
https://www.lettuceclub.net/news/article/180813/
https://gourmet.watch.impress.co.jp/docs/news/1325375.html
https://gourmet.watch.impress.co.jp/docs/news/1325375.html
https://youtube.com/shorts/8yGpqDMuSWw?si=30CaYv69bxUNWcgX
https://youtube.com/shorts/8yGpqDMuSWw?si=30CaYv69bxUNWcgX

