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Abstract

As space travel transitions from exploration to tourism, humanity is entering an era where people will reside in
space. In this new age, it is essential not only to establish survival infrastructure but also to develop technologies,
services, and cultures that enable a comfortable and fulfilling lifestyle in space. Enhancing food and beverage
experiences is a crucial part of this effort. However, research on alcohol consumption in microgravity remains largely
unexplored, and the "culture of drinking in space" has yet to be established.

ASTRAX is working to develop and commercialize beer that can be consumed in space, aiming to provide the first
commercial space drinking service in the private space travel era. The goal is not just to make drinking alcohol in space
safe but to replicate the experience of enjoying an ice-cold beer from a mug, just like on Earth. This challenge extends
beyond technological development and is directly connected to establishing a new lifestyle in future space societies.

In microgravity, the movement of liquids, the balance of carbonation, and the mouthfeel of beer differ significantly
from those on Earth. However, the social and cultural significance of drinking remains unchanged. The act of toasting
in space could become a new form of communication in future space societies. Additionally, it is essential to explore
how alcohol consumption contributes to psychological well-being during long-term space missions.

Furthermore, by exploring unique drinking styles that can only exist in space, this research could lead to the
development of not only beer but also a broader range of space beverage technologies, services, and cultures—
including wine, cocktails, and soft drinks. This study will examine the cultural and technical challenges of drinking in
space and consider how drinking services and culture may take root in future space societies.

As private space travel advances, the act of enjoying beverages will become an essential aspect of space hospitality.
Through this research, we aim to establish a new lifestyle in space and bridge the culinary and beverage cultures

between Earth and space.

Keywords: Space Beer, Drank in Space, ASTRAX, Space Travel, Space Hospitality

1. Introduction

Commercial space travel began in earnest in 2021, and
in 2022, approximately 30 private persons reached space
annually, surpassing the number of astronauts dispatched
as part of national projects. Additionally, companies like
SpaceX announcing plans for Mars colonization starting
in 2026, space is undergoing a major shift from being a
venue for exploration and scientific research to one for
tourism, stays, and ultimately, 'living.'

Until now, space has been a place reserved only for a
select few trained astronauts. However, an era is already
dawning where ordinary people will travel to space.
ASTRAX believes that in such an era, merely providing
a “survivable environment” will be insufficient;
comfortable, enriching living conditions and hospitality
will be paramount.
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From now on, it is necessary to consider hospitality in
space that is similar to, or even unique to, we experience
in our lives on Earth.

Among these, drinking has long been established as
part of the culture on Earth, serving social, celebratory,
and psychological relaxation purposes. This universal
presence is considered an important element for people's
comfort in space as well, and is deemed necessary for
space hospitality.

This study examines the establishment of drinking
culture in space society, with a particular focus on beer.

2. Background
2.1 Experiments on Drinking Beverages in Space
Attempts directly targeting “drinking beverages in

space” have been extremely limited to date, including
NASA's 1985 cola experiment, the Australian Vostok
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team's development of a space-use beer container, and
French Mumm's zero gravity champagne “Grand Cordon
Stellar.” Reference paper (74)

Meanwhile, research and development into “making
beverages in space” is gaining momentum. Alongside
barley cultivation experiments by Sapporo and
Budweiser, and fermentation studies under microgravity
conditions at the University of Florida, Texas-based
Starbase Brewing successfully conducted germination
and fermentation experiments aboard the International
Space Station (ISS) in 2025. These initiatives are laying
the technological groundwork for realizing a drinking
culture in space.

2.1.1 Experiment on Drinking Beverages in Space

During the STS-51-F mission aboard the Space Shuttle
Challenger in 1985, Coca-Cola and Pepsi each conducted
experiments using their own dispensers to drink
carbonated beverages in space. This attempt aimed to
observe how carbonation behaves in microgravity.
However, it revealed problems such as the difficulty in
separating the liquid and gas components, and the
inability to burp naturally as one would on Earth. This is
an important finding that demonstrates the existence of
technical challenges not merely related to personal
preference, but to the very act of drinking carbonated
beverages comfortably in space.

Subsequently, the Australian team developing
“Vostok Beer” devised a special container capable of
controlling foam formation even in zero gravity. Tests
during zero gravity flights confirmed that the beer could
actually be sipped without turning entirely into foam.
This demonstrated that the experience of drinking in
space is not merely a pipe dream, but achievable through
engineering ingenuity.

Additionally, in 2022, French champagne producer
Mumm unveiled a special champagne called “Grand
Cordon Stellar.” This was not merely a publicity stunt,
but a technical challenge enabling the pouring of liquid
into a glass, the generation of bubbles, and the actual act
of toasting under microgravity conditions. The zero-
gravity flight demonstrated that a toast could indeed be
performed, proving that champagne's signature festive
presentation could be enjoyed in weightlessness.
However, the glasses used were the size of traditional
Japanese sake cups.

2.1.2 Experiments to Produce Beverages in Space

While attempts to “actually drink in space” have been
limited thus far, research into “producing” beer and
alcoholic beverages in space has been actively pursued in
recent years.

From 2008 to 2009, Sapporo conducted a limited-
edition brew on Earth using barley cultivated aboard the
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International Space Station, offering the resulting beer,
named “Space Barley,” through a lottery. This initiative
generated significant buzz by opting for a limited lottery
distribution rather than commercial sale, demonstrating a
real example of “brewing beer from ingredients grown in
space.”[104]

In 2017, Budweiser sent barley seeds to the
International Space Station to study germination and
genetic changes, advancing foundational research with
an eye toward future cultivation on Mars.[105]

Plus, in 2024, the University of Florida conducted
yeast fermentation experiments in a simulated
microgravity environment, confirming unique behaviors
such as increased fermentation rates and suppression of
aromatic compounds.[106]

A recent example is the two experiments conducted by
Texas-based Starbase Brewing on the International Space
Station in 2025. One was the OASIS experiment, which
involved germinating barley using simulated Martian soil
and spent grain. The other was the MicroBrew-1
experiment, which involved mixing unfermented wort
with yeast to initiate fermentation. Both experiments
were successful, marking a significant step in
demonstrating the potential for cultivation and
fermentation in space.

These efforts are laying the technological groundwork
for establishing a drinking culture in space.

Incidentally, alcohol is prohibited aboard the
International Space Station, operated by 15 nations, due
to concerns that its volatility could adversely affect life
support systems. (104) Establishing a drinking culture in
space will eventually require addressing this issue as
well.

2.2 The Evolution of Drinking Culture
2.2.1 The History of Global Drinking Culture

Alcohol is one of the oldest luxury items, having
accompanied people for approximately 13,000 years. It
emerged as a universal cultural element across the
globe—for celebrations, rites of passage, socializing, and
psychological relaxation—and has continuously existed
and evolved. Beer-based beverages, in particular,
developed independently worldwide from ancient Egypt
to Africa, Asia, and South America, as they arise
naturally wherever the technology to ferment grains
exists. Alongside wine and distilled spirits, they have
been passed down as a shared cultural foundation for
people, while also possessing distinct regional
characteristics.[109]

Drinking alcohol has been a universal cultural element
deeply rooted in society since ancient times, though
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exceptions exist, such as Islamic cultures that prohibit
alcohol for religious reasons. Nevertheless, in many
regions, alcohol has played an indispensable role in
social gatherings and ceremonies.

2.2.2 Current Status of Alcohol Consumption in
Space

Meanwhile, the current prohibition on alcohol
consumption aboard the International Space Station is
based primarily on technical and medical constraints, not
religious or ethical reasons. Alcohol, as a volatile
substance, could adversely affect life support systems.
Concerns exist regarding health risks in microgravity and
reduced emergency response capabilities, too. Russia
(formerly the Soviet Union) once permitted small
amounts of cognac aboard stations like Mir. This history
indicates that the prohibition stems not from cultural
custom but from institutional controls that have been
strengthened in recent years. (110)

Therefore, abstinence in space is not a cultural
rejection but merely a temporary technical constraint.
Once overcome, drinking culture is highly likely to take
root within space society as well.

3. Technical Challenges of Drinking Alcohol in Space
and ASTRAX's Approach

3.1 Technical Challenges

Drinking beer in space is considered necessary for
overcoming several technical challenges. First, the
behavior of liquids changes significantly in a zero gravity
environment. On Earth, foam and liquid separate due to
gravity, but in zero gravity, separation does not occur,
making the entire drink prone to becoming full of foam.

Moreover, the liquid itself becomes ball-like and
cannot flow naturally from conventional containers like
mugs or glasses into the mouth. Therefore, the
development of specialized containers (bottles or glasses)
utilizing capillary action is essential.

Additionally, due to limited refrigeration capacity
aboard spacecraft, achieving “cold beer” requires
developing energy-efficient cooling systems and new
cooling methods that utilize the extreme temperature
variations of the space environment. The effects on
human health are also a critical challenge. In
microgravity, carbon dioxide does not separate in the
stomach, making bloating more likely, and alcohol
metabolism and health risks require even more careful
evaluation than on Earth.

These issues have gradually become apparent through
several past experiments. NASA's 1985 cola experiment
aboard the Space Shuttle Challenger first demonstrated
that carbonated beverages do not naturally separate in

TIAC-25- E1.9.18

microgravity, leading to difficulty drinking and a feeling
of bloating.

Subsequently, the Australian Vostok team developed a
special container capable of controlling foam formation
even in zero gravity, and successfully drank beer during
a zero gravity flight.

In 2017, French champagne producer Mumm unveiled
the “Grand Cordon Stellar,” enabling champagne toasts
in zero gravity through the use of a special glass.

These examples are primarily positioned as technical
challenges, but they symbolize not merely drinking as a
luxury item, but rather “comfortable living” in space, and
further demonstrate the cultural aspect of being able to
“toast in space.”

3.2 ASTRAX Initiatives

ASTRAX has been conducting research and
development since 2021 with the goal of realizing the
experience of drinking a cold beer from a beer mug in
space, just like on Earth.

3.2.1 Technology Development

We are advancing measures for a zero-gravity-
compatible beer mug utilizing capillary action and
progressing with prototype development for a glass
inspired by space coffee cups. Additionlly, as a
preliminary step to drinking beer from the mug, we are
considering the development of a space beer dispenser.

3.2.2 Cultural Initiatives

The goal is not merely to solve technical challenges, but
to create a new form of communication: “toasting in
space.”

3.2.3 Verification Plan

The developed servers and the beer mug will be validated
for effectiveness through demonstration experiments
conducted by zero gravity flights.

3.2.4 Product Utilization and Expansion

These initiatives utilize existing products from Sakai
Kashi Brewery in Sakai Town, Ibaraki Prefecture, Japan,
as the actual beer. Moving forward, preparations are
underway to expand flavor variations and label designs,
enabling the provision of a more diverse “space beer
experience.”

4. Space Dining Hospitality

Thus, while challenges remain significant, efforts
advancing worldwide mean that “drinking beer in space”
is no longer a pipe dream but is steadily progressing
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toward reality. ASTRAX's attempt is also a pioneering
challenge that will pioneer the future of the space
hospitality industry. (For details, see Beer 81 and
Carbonated 74)

ASTRAX defines ‘space dining hospitality’ as activities
that go beyond mere nutritional intake in the unique
environment of space, bringing comfort, enjoyment, and
cultural connection to persons through food and drink.
The experience of ‘drinking beer in space’ symbolizes
this. The moment of sharing a toast with companions in
zero gravity is, physically, merely the act of consuming a
beverage. Yet for space travelers, it becomes a “ritual to
reclaim personhood,” supporting psychological well-
being and forging social bonds.

5. Discussion
5.1 Cultural Continuity and Quality of Life

The culture of drinking alcohol is one of the oldest
indulgences passed down through persons for over
13,000 years. Interestingly, it emerged independently in
various regions around the world and has continued to
evolve. Beer, wine, distilled spirits—while their forms
vary by region, they have consistently played vital roles
in celebrations, rites of passage, and also everyday
gatherings. This universality attests to persons' pursuit of
“enjoyment” and “emotional richness” through drinking,
regardless of environment.

Humans venturing into space continuing this culture
becomes a symbolic endeavor that transcends mere
entertainment, serving to “connect living on Earth with
living in space.”

For example, Japan's ‘izakaya culture’ exemplifies this.

The place where we enjoy delicious drinks and food
together under red lanterns after work is a cultural
element that nurtures relationships and adds color to daily
life, not merely replenishing nutrients. except Japan, bars
where persons interact and relax over drinks are part of
daily life in many regions.

Similarly, in space, drinking occasions will likely

symbolize “living.” Among these, the act of “toasting” is
one custom that succinctly represents a culture passed
down universally across the world. Toasting is seen not
only at everyday meals with friends or celebrations, but
also in formal ceremonies like weddings and in memorial
services as a “tribute toast.” In other words, toasting has
universally served the role of confirming bonds between
persons and sharing life's milestones and memories.
A toast shared in space will also provide a feeling that
life continues, while symbolizing how people from
different countries and cultures respect one another and
live together. This should become an important step
toward building peace and coexistence in space society.

5.2 Socializing and Communication
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Since ancient times, drinking has naturally brought
persons together. Around the world, at banquets,
networking events, and home parties, the very act of
sharing drinks serves as a lubricant for conversation,
temporarily leveling the playing field between persons of
different positions and backgrounds. Japan has the term
“nomi(drinking in Japanese)-nication,” succinctly
expressing how drinking occasions have contributed to
building relationships and fostering trust.

In space, the shared experience of drinking together will
likely become an important means of facilitating
interaction among crew members. In the future, it is
expected that many commercial spacecraft will persons
of different nationalities and ethnicities, who will share
extended periods of time together. In such situations,
drinking alcohol can serve as an opportunity to ease
tension, promote conversation, and naturally deepen
mutual understanding.

In other words, drinking alcohol functions as a means to
bring persons closer together even in space, contributing
to the establishment and maintenance of relationships
among persons within closed environments.

5.3 Contributions to Mental Health

Maintaining a balance between tension and relaxation
is essential for people to live healthily over long periods.
In environments as closed and isolated as outer space,
this balance is easily disrupted, making psychological
stress prone to accumulate. Consequently, space agencies
have introduced diverse measures to support crew mental
health, including exercise, nutritional management,
recreation, and communication with Earth. While these
initiatives have proven effective to some extent, they
essentially remain “functional care designed to prevent
interference with mission execution.” In that sense, on
Earth, the act of taking a sip of cold beer after work can
be understood, at least in my own experience, as more
than the mere consumption of alcohol. It functions as a
rewarding experience—a means of self-appreciation.
The physical sensation as it passes down the throat,
combined with the mild sense of liberation brought about
by slight intoxication, contributes to the release of
tension and adds a sense of enrichment to daily life. In
this way, drinking beer acquires intrinsic value as a form
of pleasure. By extension, in a space environment, access
to a beverage that allows one to reward oneself after
completing a mission—a moment to affirm, “Good job
today”—could provide a significant source of
psychological support.

Alcohol consumption, therefore, should not be
regarded solely as a means of coping with stress, but
rather as an opportunity to create “time for self-care.”
The presence of such rewards may render life in space
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more human and more fulfilling. Accordingly, drinking
can be positioned as one potential measure to support
psychological well-being in space. By providing
experiences of “mental relaxation” and “self-reward” that
conventional functional care cannot fully address, it may
contribute significantly to stress reduction and the
maintenance of motivation during long-duration
missions. In this sense, it could become an essential
element in the evolution of space life from mere survival
toward a “more human mode of living.”

5.4 Spillover Effects of Technological Development

Realizing the act of “pouring a chilled beer into a glass
and taking a satisfying sip in space” requires far more
than simply designing a suitable container. It necessitates
solutions such as mechanisms to separate liquid and gas,
methods to control the movement of carbon dioxide
under zero gravity, and technologies to achieve efficient
cooling with minimal energy. Overcoming these
challenges would generate innovations that extend well
beyond the enjoyment of beer, contributing to a more
comfortable and safer life in space.

For instance, if carbonated beverages can be consumed
safely, the same technologies could be applied to water,
nutritional drinks, and other liquids, thereby expanding
dietary variety. Similarly, if volatile liquids can be
handled safely, the applications would extend not only to
beverages but also to medical storage and environmental
stability aboard spacecraft, ultimately enhancing overall
safety.

Moreover, such technologies would also prove valuable
on Earth. Energy-efficient cooling systems and methods
for controlling liquids could be adapted for emergency
equipment in disaster situations, or for sustaining life in
resource-limited environments such as polar regions and
remote areas.In other words, while the challenge of
“drinking beer in space” may appear to be born from a
sense of playfulness, it in fact holds the potential to drive
technological innovation that broadly enriches human
life.

5.5 A Perspective on Service Development

ASTRAX’s initiative to develop space beer began with
a simple, deeply human desire: “to enjoy a perfectly
chilled beer in space, poured into a beer mag with the
ideal golden ratio of three parts foam to seven parts liquid,
and to take a satisfying sip.” This starting point clearly
differs from conventional “research for the sake of
research.” Rather than focusing solely on experiments or
technical demonstrations, the approach is characterized
by building technologies in a reverse manner—starting
from the actual experience people wish to have and then
developing the necessary means to make it possible.

TIAC-25- E1.9.18

In this way, beginning with human dreams and desires
forms the foundation of ASTRAX’s service development
philosophy. In service creation, what is most important is
first to identify what people truly wish to do (their needs)
and then to combine the technologies required to fulfill
those desires. Space beer serves as a concrete example of
this approach: by thinking from a human-centered
perspective, research does not become an end in itself but
instead connects directly to practical value. Because it is
based on real human needs, the outcome is a product that
will indeed be used.

ASTRAX’s challenge of developing space beer thus
represents more than the pursuit of a preference. It stands
as a model case demonstrating that an approach grounded
in human dreams—rather than abstract objectives—will
be essential for the future of the space industry.

5.6 Perspectives Required for Service Provision

In order to develop space beer as an actual service, it
is necessary to go beyond simply “making it drinkable in
space” and to consider a wide range of contexts and
formats.

First, it is necessary to make it actually possible to
drink beer in space. This involves efforts to establish
implementations such as containers, carbonation control,
and cooling technologies, so that space travelers and
long-term residents can drink safely.

Second, it is important to provide experiences that
allow people to feel space while remaining on Earth. For
example, events where participants enjoy beer with zero
gravity simulations or in spaces designed to resemble
spacecraft could serve as means to make space feel more
familiar.

Third, there is the direction of reproducing the same
way of drinking as on Earth. By making it possible in
space to toast with beer mugs or to maintain the balance
between foam and liquid, travelers would be able to
obtain a sense of reassurance and continuity with daily
life.

Fourth, creating ways of drinking unique to space is
also one perspective. In a microgravity environment,
phenomena occur that cannot be experienced on Earth,
such as foam forming into spheres and floating. By
designing such phenomena positively as part of the
enjoyment, it becomes possible to provide value unique
to space.

Finally, it can also be considered to reimport new ways
of drinking that are born in space back to Earth. For
example, by commercializing glasses that simulate the
experience of microgravity, or new beverage styles that
apply phenomena occurring in space, the space
experience could be shared more widely on Earth.

In this way, the service provision of space beer can be
organized into five directions: (1) realization in space, (2)
simulated experiences on Earth, (3) reproduction of
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Earth-style drinking, (4) creation of space-unique styles,
and (5) reimportation.

This framework can be better understood by making
an analogy with the development of sushi culture. That is,
eating sushi in Japan (the original experience), tasting
Japanese-style sushi abroad (the imitative experience),
the creation of new forms such as the California roll in
local contexts (unique creation), and their reimportation
into Japan (re-establishment).

These considerations on space beer do not remain
within the framework of mere product development, but
can provide a basis and reference framework for the
future development of “space food and beverage
hospitality.”

6. Conclusion

As demonstrated in this study, alcohol consumption
has the capacity to support psychological well-being,
foster social interaction, and sustain cultural continuity.
Moreover, the technological developments required to
enable the enjoyment of beer in space—such as container
design, carbonation control, and energy-efficient
cooling—extend beyond the realization of drinking itself.
They have broader applications in areas including
beverage management, pharmaceutical storage, and
spacecraft environmental control, and thus hold the
potential to improve the overall quality of space life.

ASTRAX’s development of space beer is a practical
example of launching this cultural and technological
challenge from the starting point of “human dreams.”
Our aim is not simply to make it possible to drink alcohol
in space, but to create moments in which people can truly
relax in space and to provide such moments as an
ongoing service. Only by establishing this not as a
voluntary experiment but as a meaningful experience for
travelers can sustainable space food and beverage
hospitality be realized.

As a first step, our efforts are progressing from
demonstrations on parabolic flights to experiments with
stratospheric balloons, and ultimately toward service
provision aboard spacecraft in the future. Such
challenges are not merely the pursuit of taste, but rather
the shaping of “living” in space. One day, a “toast in
space” will become a universal symbol of space food and
beverage hospitality for humankind.
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