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Abstract

When people walk on the ground, they may wear socks, shoes, or slippers. On the other hand, when astronauts move
around in a spacecraft, they usually do not use their feet, but use their hands to push against walls or grab onto handles
with their hands. The same is true for the increasing number of space tourists, who will also use their hands to move
around the spacecraft. In other words, in space, it is as if you are walking with your hands on the ground instead of
your feet. Therefore, ASTRAX is planning to develop a glove-like protective tool (called Telipper) as a sock (slipper)
for space, which acts like the socks and slippers we use when walking on the ground. In this paper, the necessity and

structure of the Telipper will be introduced.
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1. Introduction

An astronaut once said, "When you stay in space for a
long period of time, the way you use your hands and feet
becomes the opposite". He said that when living in a zero
gravity environment, it becomes natural for people to
move their bodies by pushing against walls with their
hands or grabbing handles with their hands rather than
kicking against walls or ceilings with their feet, and at the
same time, they start using their feet to hold things (by
pinching them with their knees).

If you watch videos of astronauts in spacecraft, they
sometimes pinch things with their feet and use their
hands to move around. In other words, the use of hands
and feet is reversed on the ground and in space. There are
many things to considere from this fact. One of them is
that we need to keep our hands cleaner than we do on the
ground. This is because in a spacecraft, walls and
handrails are like floors on the ground, and we touch
them much more than we do on Earth. Walls are touched
not only with the hands but also with the feet, and
handrails are touched not only with the hands but also
with the feet. We believe that such places that are often
touched are prone to dust, dirt, and germs.

Therefore, we thought that just as we wear shoes, socks,
and slippers on the ground when walking on the floor, we
should wear something similar to these on our hands in
space. For example, after using our hands for
transportation, we also use them to eat. This would be

[IAC-22- A1.3.17

like eating a meal with one's feet after walking barefoot
on the floor, as an analogy.

Of course, on the ground, where there is gravity and dust
and debris would fall to the floor, the floor would get
dirty. Conversely, in a weightless spacecraft, dust and
dirt would be suspended and sucked into the air
conditioning filter, and since there is little air flow in and
out of the spacecraft, there may not be so much dust and
dirt to begin with. However, it is possible that dust and
debris may be absorbed here and there due to static
electricity, or that bacteria and other substances may be
concentrated in unexpected places due to human
handprints and so forth.

Incidentally, people are becoming more sensitive to
germs and viruses, especially in recent years due to the
spread of the COVID-19. We are all increasingly taking
defensive measures such as disinfection and masks to
prevent infection.

In addition, opportunities for ordinary space travelers to
stay in space will also increase in the future.

This paper does not intend to investigate the adhesion
rate of dust, dirt, bacteria, and viruses in space life, but to
consider what kind of alternative to socks or slippers
would be ideal to wear on the hands to protect them in
space life, and to name the tool "Telipper" and the study
is be conducted.

2. Materials and Methods
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The following methods shall be used in this study.

2.1 Desk study

Based on various knowledge, experience and
information, the necessity, role, shape, merits and
demerits, and potential applications of the Telipper will

be examined.

2.2 Confirmation with Images and Videos using the
Internet

Using the search function on the Internet, conduct
research on in-space activities of astronauts around the
world.

2.3 Interview Astronauts

Interview astronauts who have made a space flight and
have stayed in space for a long period of time.

2.4 Interview with Space Travelers

Interview space travelers who have made a space flight.
2.5 Interview with FSs or BMEs

Interview flight surgeons (FSs) and biomedical engineers
(BME) who manage the health of astronauts and space

travelers.

2.6 Interview People who usually Wear Gloves for their
Activities

Interviews will be conducted with people on the ground
who usually wear gloves in their work and activities.

2.7 Prototype and Demonstration Test

Select (or make a prototype of) something that could
actually be used as a Telipper and conduct a
demonstration experiment.

3. Theory and Study

3.1 Desk Study

Based on various knowledges, experiences and
information, the necessity, role, shape, advantages &
disadvantages, and potential applications of the Telipper

are examined.

3.2 Confirmation through Images and Videos using the
Internet
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Astronauts' behavior patterns are tracked by examining
photos and videos of astronauts that abound on the
Internet.

The presence or absence of gloves, the presence or
absence of socks, and the use of arms and legs when
moving around will be investigated.

From the results, examine and summarize the necessity,
role, easy-to-use shape, advantages & disadvantages, and
potential applications of the Telipper.

3.3 Interview with Astronauts

By interviewing astronauts, interview and summarize the
necessity, role, easy-to-use shape, merits & demerits,
potential applications, etc. about the Telipper.

3.4 Interview with Space Travelers

By interviewing space travelers, interview and
summarize the necessity, role, easy-to-use shape,
advantages & disadvantages, potential applications, etc.
about the Telipper.

3.5 Interview with F'Ss and BMEs

By interviewing flight surgeons (FSs) and BMEs for
astronauts, interview and summarize the necessity, role,
easy-to-use shape, advantages & disadvantages, potential
applications, etc. about the Telipper.

3.6 Interviews with People who usually Wear Gloves in
their Activities

By interviewing people who usually wear gloves in their
daily activities on the ground, we will interview and
summarize the necessity, roles, easy-to-use shape, merits
and demerits, and potential applications of the Telipper.

3.7 Prototype Production and Demonstration Test

By selecting (or making a prototype of) something that
could actually be used as a Telipper, and conducting a
demonstration experiment, examine and summarize the
necessity, role, easy-to-use shape, advantages &
disadvantages, and potential applications.

4. Results

4.1 Desk Study

The results of the desk review are shown in Section 5.1
of the discussion in Chapter 5.
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4.2 Results of Checking Images and Videos using the
Internet

By searching images and videos using the Internet, we
found that astronauts do not usually wear gloves, that
they use their hands to move around, that they wear socks
even though they do not walk, and that they wear gloves
when necessary when conducting experiments or
operating equipment.

Fig. 1. Astronauts with Gloves and Socks in a Spacecraft

4.3 Interviews with Astronauts

It was not possible to conduct interviews during the
period of this study.

4.4 Interviews with Space Travelers

It was not possible to conduct interviews during the
current study period.

4.5 Interviews with FSs and BMEs

It was not possible to conduct interviews during the
current study period.

4.6 Interviews with People who usually Wear Gloves for
their Activities

It was not possible to conduct interviews during the
current study period.

4.7 Trial Production and Demonstration
It was not possible to conduct a prototype and a
demonstration experiment during the current study

period.

5. Discussion

TIAC-22- A1.3.17

5.1 Desk Study
5.1.1 Role and necessity of the Telipper

The purpose of the Telipper is to keep hands (especially
fingertips) clean by used for moving around in the
spacecraft from getting dirty.

5.1.2 Meaning of naming

The naming comes from the word “slipper". We named
them Telipper instead of slippers simply because hand is
called "Te" in Japanese. In English, it is like hand-ripper.

There is no other major reason other than that it is easy
to say and easy to imagine.

5.1.3 Shape and Structure of the Telipper

The structure of the Telipper has been examined. After
considering a variety of options, including glove-type,
sock-type, and slippers that are easy to put on and take
off, we concluded that, in consideration of work
efficiency, a finger sack-like device that fits over the
fingers, a seal-like device that is attached only to the tips
of the fingers, or an air Telipper (i.e., nothing is attached,
but coated with a spray or paint-like substance, etc.)
would be better.

However, if it is something like a finger sack, it may float
and go somewhere when removed, so it would be
necessary to make a connector to prevent it from falling
apart.

5.1.4 Advantages and Disadvantages of the Telipper

The advantages are as follows:

*Hands are less likely to get dirty
*It is hygienic and reduces the possibility of health

problems caused by viruses and bacteria through
hands

The disadvantages are as follows:
*Cumbersome to put on and take off

5.1.5 Possibility
Applications

of Additional Functions and

If the purpose is just to keep hands clean, it may be
enough to frequently wipe hands with a sterile tissue.
However, this would easily generate dust. In a spacecraft,
we want to reduce the amount of dust as much as
possible. However, if the Telipper not only prevents dirt
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from sticking to the hands, but also has various other
functions, it might be increasing the necessity of wearing
the Telipper and at the same time make it more hygienic
and clean.

Space travelers and commercial astronauts will likely
start to perform even more diverse missions in the future
than astronauts do today. In such cases, new functions of
the Telipper may become important. We will continue to
consider what functions are necessary and what shape is
best.

5.2 Results Confirmed by Images and Videos via the
Internet

The astronauts wore gloves when they knew that
something would obviously stick to their hands, such as
when conducting experiments, or when touching
laboratory equipment, but they did not wear gloves when
they were only moving around. We hypothesized that this
was because the astronauts and ground engineer had not
thought so importantly about the prevention of dirt,
bacteria, and viruses on the walls and ceilings of the
spacecraft. It is also assumed that the reason for wearing
socks on the feet is to prevent the feet from getting cold
and to prevent the feet from being injured by bumping
into things in the spacecraft. The reasons for wearing
socks without gloves will be verified in future interviews
with astronauts and space travelers.

5.3 Interviews with Astronauts

It was not possible to conduct interviews during this
study period.

We are considering to ask them to cooperate with us
through questionnaires in the future.

5.4 Interview with Space Travelers

It was not possible to conduct interviews during the
current study period.

We are considering to ask them to cooperate with us in
the future through questionnaires, etc.

5.5 Interview with FSs and BMEs

It was not possible to conduct interviews during the
current study period.

We are considering to ask them to cooperate with us in

the future through questionnaires, etc.

5.6 Interviews with People who usually Wear Gloves in
their Activities

It was not possible to conduct interviews during the
current study period.
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We are considering to ask them to cooperate through
questionnaires, etc. in the future.

5.7 Prototypes and Demonstrations

We were not able to conduct prototyping or
demonstration experiments during the current study
period.

In the future, we are considering to build an actual
prototype of the Telipper and conducting demonstration
tests on the ground, in zero gravity flight, and in space
flight.

6. Conclusions

In this study, we did not reach the stage of specific
interviews, prototyping, or experimentation. However,
from our desk review, we believe that the Telipper could
become a necessary tool in space life in the future,
depending on its shape and what functions it can provide.

Our commercial space business company ASTRAX in
Japan plans to interview astronauts, space travelers, FS
and BME, and people who actually use gloves in their
activities, as well as to make a prototype of the Telipper
and conduct demonstration tests in various cases to
further examine its necessity, improve its functions, and
consider where it can be applied.

Remarks

Originally, the spelling of the English name of Teripper
used in the title and text of this paper was "Teripper" and
the TIAC in Paris in September 2022 used that name
(Teripper), but based on the naming scheme showed in
Section 5.2.1, it was decided to replace it with "Telipper"
(changed from "r" to "I") on October 6, 2022.
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Abstract

When people walk on the ground, they may wear socks, shoes, or slippers. On the other hand, when astronauts move
around in a spacecraft, they usually do not use their feet, but use their hands to push against walls or grab onto handles
with their hands. The same is true for the increasing number of space tourists, who will also use their hands to move
around the spacecraft. In other words, in space, it is as if you are walking with your hands on the ground instead of
your feet. Therefore, ASTRAX is planning to develop a glove-like protective tool (called Telipper) as a sock (slipper)
for space, which acts like the socks and slippers we use when walking on the ground. In this paper, the necessity and
structure of the Telipper will be introduced.
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