76" International Astronautical Congress (IAC 2025), Sydney, Australia, 29 Sep-3 Oct 2025.
Copyright ©2025 by ASTRAX, Inc., International Space Services, Inc., Taichi Yamazaki. All rights reserved.

IAC-25-B3.1P.22

UNIFORMS FOR PRIVATE SPACEFLIGHT MISSION COMMANDERS
AND SPAFE FLIGHT ATTENDANTS

Taichi Yamazaki**, Taiko Kawakami®, Kazuhiko Takakura®

2 CEO and Astronaut, ASTRAX, Inc., 2-23-17 Komachi, Kamakura, Kanagawa, 248-0006, Japan,
taichi.yamazaki@astrax.space
b General Manager, ASTRAX, Inc., 1-1-4-301 Mukogaoka, Bunkyo, Tokyo, Japan 113-0023,
taiko.kawakami@astrax.space
¢ CEO, Takakura, Inc., 314 Wadano, Yasaka-cho, Kyotango, Kyoto, Japan 627-0131,
kazu3zome@gmail.com
* Corresponding Author

Abstract
ASTRAX and the ASTRAX Group have been conducting research on the necessity of support crew and flight
attendants for private spaceflight missions, along with the various service technologies required to enhance space
travel experiences. At the same time, they have also been studying the need for specialized uniforms for these

support crew members working in space.

This paper explores the functions, roles, and designs of uniforms worn by crew members and flight attendants who
assist space travelers and private space missions, as well as the challenges involved in their development.
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1. Introduction

With the launch of private space travel services in 2021,
people from various walks of life around the world are
flying into space and carrying out a variety of missions
and projects. As a result, humanity's living space and
sphere of activity are steadily expanding into space,
further expanding its possibilities.

In preparation for the arrival of the era of private space
travel, ASTRAX has been training private astronauts
(mission commanders) and space flight attendants since
2005 to support private spaceflights and prepare to
provide services in space. (For details on the need, roles,
and work of private astronauts and space flight
attendants, see references [10], [18], and [44].)

ASTRAX has also conducted research on clothing
suitable for the space environment, including materials,
fashion, cleaning methods, and the need for traditional
clothing. (For details, see references [19], [26], [50],
[58], and [87].)

Furthermore, we have also examined the fashion and
artistic value of spacecraft clothing (see reference [50]).

Based on the results of these studies, this paper
examines the function, role, design, and challenges of
clothing worn in space by crew and attendants who
support space tourists and space mission guests.
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2. The Need for Spacecraft Uniforms

The type of clothing worn onboard a spacecraft depends
on the type of spacecraft development company
(spacecraft), the spacecraft's flight method (suborbital or
orbital), and the flight duration.

For Virgin Galactic and Blue Origin spacecraft, which
perform relatively short suborbital spaceflights
(approximately 10 minutes to an hour), all crew
members wear overalls designated by their respective
companies during the flight.

For long-duration spaceflights, such as orbital
spaceflights, where the stay in space lasts for several
days, astronauts wear specialized spacesuits during
launch and return, but wear everyday clothes (or
overalls) during their stay in space.

In previous spaceflights, even spacecraft staff (private
astronauts and space flight attendants) who were not
general travelers wore the same uniform, and there was
no variation in clothing based on their role or job.

However, as spaceflights become more frequent in the
future and a variety of people are able to go into space
in a variety of outfits, uniforms tailored to the purpose
and mission will be required to clearly distinguish
between customers and the astronauts and space flight
attendants who provide service, and to ensure smooth
work onboard.
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This is thought to have various benefits, such as clearly
distinguishing between customers and service providers
by staff working at airlines, cruise ships, hotels, etc., by
wearing specialized uniforms, as well as for branding
and image enhancement, cleanliness, and increased
reliability.

Therefore, in Section 3, we will examine what specific
uniforms are suitable for the space work environment
when working or providing services in space.

3. Functions and Roles of Uniforms in Space

3.1 Functions of Space Uniforms

List the possible functions required for uniforms worn
by personnel who regularly work in space (e.g.,
commercial astronauts and space flight attendants).

(1) Addressing the unique challenges of space

- Ease of movement in a zero-gravity environment

- Ease of emergency response

- Water-repellent properties against suspended liquids
(Water-absorbent properties may also be necessary in
some areas.)

(2) Hygiene

- Cleanliness

- Hygienic and hygienic features for continuous wear in
a confined environment

(3) Odor Prevention

- Odor prevention is important for continuous wear in a
confined environment

(4) Temperature Regulation

- Temperature regulation to match the temperature
inside the spacecraft

3.2 Roles of Space Uniforms

List the possible roles for uniforms worn by personnel
who regularly work in space (e.g., commercial
astronauts and space flight attendants).

(1) Identification

- Easily distinguishable from ground control, other crew
members, and space travelers.
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(2) Functionality

- Functions to
environment.

- Multipurpose pockets.

- Tool attachment points (e.g., Velcro).

support work in a zero-gravity

(3) Psychological Aspects:

- Sense of expertise and security.

- Creating an extraordinary experience.
- Image enhancement.

- Branding.

(4) Increasing Crew Motivation:

- The joy of wearing a stylish uniform.
- Making yourself look beautiful (elegant).

(5) Symbolism:

- Enhanced corporate image and brand.
- Fostering customer confidence.

3.3 Shape, Material, and Design of Space Uniforms

List possible shapes and designs for uniforms worn by
individuals who regularly work in space (e.g.,
commercial astronauts and space flight attendants).

(1) Functionality

- Storage pocket,
- Wearable device,
- Life monitoring function

(2) Safety

- Simple protection (safety function in emergencies)
- Use of fire-resistant and radiation-resistant materials
(protects the body from fire and contamination)

(3) Comfort

- Lightweight material designed for extended wear
- Temperature-regulating fibers

(4) Materials
- Lightweight
- Breathable
- Durable

- Flame-retardant
- Anti-static

(5) Shape
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- Designed for ease of movement in zero gravity
- Possibility of modular design consisting of multiple
parts

(6) Unique ASTRAX Elements

- Design reflecting the brand image
- Logo and symbol placement
- Possibility of Shibuki

ASTRAX is seeking to incorporate Shibuki art (painted
art inspired by space, stars, and galaxies) to increase the
diversity of fashion, such as in-spacewear (Reference
[50][87] [104]). Shibuki Art is a color expression that
symbolizes chance and diversity. It visually enhances
the identity of our brand and mission, while

psychologically instilling a sense of security and
upliftment in travelers and crew. In the enclosed
environment of space, the Shibuki pattern evokes the
energy of nature and the universe, suggesting a new
direction for uniform design that combines functionality
and spirituality.

i*‘/lg 1. Example of a flight suit that has undergone
Shibuki

Comparison with existing flight attendant uniforms in
the aviation industry
Survey results from an SFA event

ASTRAX announced its space flight attendant project
and conducted a survey on the image of a space flight
attendant uniform at an event held by its group company,
ASTRAX IMAGINE, to commemorate the United
Nations World Space Week. The top three design
proposals from the survey are shown below. The
selection criteria is based solely on appearance.
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Fig 2. The top three design proposals of uniform of
Space Flight Attendant

3.4. Differences in Uniforms for Private Astronauts
and Space Flight Attendants

Consider the differences in the uniforms worn by
private astronauts and space flight attendants based on
their respective roles.

(1) Private
Uniform

Astronaut (Mission Commander)

Mission command and safety responsibility —
Uniforms that emphasize functionality

Roles change for each mission —
Functionality can be adjusted as needed

(2) Space Flight Attendant Uniform:

Customer service and psychological care —
Emphasis on design and friendliness

(3) Differences in uniform design based on different
roles:

Further consideration is needed.

4. Space Uniform Challenges and Development Plan
(1) Technical Challenges

- Development of materials that can withstand the space
environment (radiation, temperature changes)

- Technology for achieving both comfort and safety

(2) Design Challenges

- Balancing functionality and beauty
- Meeting the diverse needs of space travelers
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(3) Development Plan

- Collaborative research with designers and engineers
(4) Demonstration tests on board a spacecraft

Future demonstration tests are needed.

(5) Design principles learned from airline uniforms

- Professionalism + approachability

(6) Hybrid spacesuit/uniform combination

- Lightweight pressurized suit

(7) Coloring and Symbolism

- Visibility in space

- Utilizing brand colors

- The potential of Shibuki art

We believe that colors and symbols that are universally
accepted, transcending nationality and culture, are
effective. In this respect, we believe Shibuki Art can
function as an intuitive, universal visual language,
symbolizing a sense of psychological security and
multicultural harmony aboard the spacecraft. We plan to
conduct future demonstration experiments to verify
these effects.

(8) Gender- and Multicultural-Aware Design

- Design that takes into account diversity, including
gender and cultural differences.

(9) Unity through Universal Design

- Consideration of the wunity of all Earthlings,
transcending nationality, race, gender, and age.

5. Future Plans and Outlook

The following items need to be considered and verified
in the future:

(1) Integration with wearable devices and

applications

AR glasses
*Vital monitoring
-ASTRAX U2U
etc.
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(2) Standardization of uniforms for space hotels and
lunar bases

Undecided

(3) Possibility of a future "ISO standard for space
crew uniforms"

Undecided

(4) Functionality verification using a simulator
Undecided

(5) The potential of Shibuki Art

By conducting empirical research on spacecraft
uniforms incorporating Shibuki Art, we hope to explore
the possibility of universal uniform designs that
combine functionality, symbolism, and cultural value.
This will not only lead to the development of clothing,
but also to the creation of new value, including cultural
experiences and psychological care in space services.

6. Conclusion

This study summarized the results of an examination of
the uniforms of private astronauts and space flight
attendants.

While this is far from sufficient to be considered
research, we hope it will serve as an opportunity to
consider the field of space uniforms.

ASTRAX plans to use this opportunity to further
explore the field of space uniforms in the future.
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Abstract
ASTRAX and the ASTRAX Group have been conducting research on the necessity of support crew and flight
attendants for private spaceflight missions, along with the various service technologies required to enhance space
travel experiences. At the same time, they have also been studying the need for specialized uniforms for these
support crew members working in space.
This paper explores the functions, roles, and designs of uniforms worn by crew members and flight attendants who
assist space travelers and private space missions, as well as the challenges involved in their development.
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