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Abstract

This problem will also appear sooner or later in space hotels as it enters the space travel era. If a sick person is 

diagnosed with a new type of space virus in a space hotel, on the Moon, and Mars, that person may not be able 

to return to Earth. 

Even if the virus originates from Earth, if the patient is diagnosed in a spacecraft, the people on the spacecraft 

will not be able to leave the space hotel, the Moon or Mars, and they will not be able to return to Earth. 

Even if you managed to return to Earth while in isolation, you might not be able to get off the spacecraft or out 

of the quarantine facility of the landing country, including your return to your home country. 

To prepare for a situation like this, we, the space industry, will need to take measures at the UN level, beyond 

national and national governments, to ensure that medical institutions, censors and physicians who can respond 

and not discriminate against patients affected by space viruses are readily available. 

Although the COVID-19 pandemic has not yet converged, we should start considering how to respond to space 

viruses while the information and awareness is fresh. In addition, since it is not an astronaut who is fully managed, 

including health, but also an ordinary space traveler, it is necessary to consider the impact on individual human 

rights and economic activities. 

It will be crucial to have the facilities and care prepared ahead of time to prevent a similar situation as COVID-

19 in space. ASTRAX MEDICAL (Space Medical Division in ASTRAX) wants to nurture doctors who can study 

this field. 

In this presentation, I will introduce actions in case a virus infected person, not a health-cared astronaut is found 

in space based on the experience and lessons learned from COVID-19 in Japan. 
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1. Introduction 

 

The world is still battling with COVID-19 as of 

September 2020. In the first nine months of this year, 

there were things that were thought to be caused by 

COVID-19 that occurred in each country, where 

various measures have been urged and taken place. As 

a result, physical measures to prevent the spread of the 

virus have been enforced, including disinfectants, 

masks, gloves, plastic sheets and boards, forced 

ventilation and air purifiers in businesses, stores and 

other places where people congregate, as well as 

taking body temperature before entering. Social 

measures include social distance, wearing masks on 

public transportation, refraining from holding mass 

events, and refraining from businesses with a high risk 

of spreading the virus. 

 

At the same time, there are mixed interpretations of 

national policies and individuals' understandings of 

the disease, and there is not a unanimous global 

response, including the measures mentioned above 

that may or may not be taken. The most problematic 

of all is when a new virus emerges, it may take a year 

or more before we can deal with the problem to any 

great extent (even in COVID-19, we are about to have 

our first winter after a global pandemic was 

announced. The situation in the future is somewhat 

still unpredictable. 

 

What I’m about to describe here has never happened 

yet, so it is based on my personal imagination. 

However, if you think of spaceships, space hotels, on 

the Moon and Mars as luxury cruise ships flying in 

space, I think the experience of the Diamond Princess 
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luxury cruise ship that occurred in Japan and others 

can be very helpful. 

 

I would like to examine this from several angles in the 

hope that it will help the world as a whole to start 

thinking about what could happen if this were to 

happen during space travel or a stay in space, and how 

humans on Earth should respond. 

 

 

2. Advance health care and preparation 

 

NASA astronauts and foreign astronauts aboard 

NASA's spacecraft will undergo adequate pre-flight 

health care and will be quarantined for about 10 days 

before their flight to avoid introducing pathogens to 

the International Space Station and other locations, 

and will take time to avoid (or be cured of) illnesses 

along with jet lag. This response, when it comes to the 

current COVID-19 situation, is akin to what we are 

doing in advance of the two-week quarantine at a hotel 

or home after international travel. That means that 

everyone is quarantined for two weeks before they 

board the plane. 

 

But can a space traveler really do this kind of 

quarantine in advance? 

It's probably not realistic, especially if it's only 1-2 

hours of experiential spaceflight, as Virgin Galactic is 

offering, which is said to start next year. It is thought 

that countermeasures will be taken accordingly, but 

there will be a different response to an unknown space 

virus so we will have to distinguish the quarantine 

measures separately.  

 

The problem is in the case of long-duration space 

travel. If a person is on board a spacecraft for a few 

days, weeks, or even months and develops symptoms 

in space from an unknown virus (or even a known 

virus) that was not discovered prior to spaceflight, 

there could be a global debate about whether or not to 

return that person to Earth. Until the outcome of the 

debate on whether or not the person can return to 

Earth, it would be necessary to agree on flight rules 

and measures in advance. 

 

You also have to think about how to avoid infecting 

others onboard the spacecraft and what to do if you do 

get infected. These points will have to be resolved 

before long-duration space travel services begin, or at 

least before the space traveler takes off on a space 

flight. 

 

3. If it occurs in a spacecraft 

 

If a viral disease were to actually occur onboard the 

spacecraft, a situation similar to the Diamond Princess 

(although on a different scale) would occur. This 

means that both passengers and crew would have to 

fight the fear in quarantine aboard the spacecraft until 

it is determined whether they could return to Earth. 

Since the spacecraft has a limited number of seats, it is 

impossible to urgently bring back only the patient who 

has developed the disease, the passengers and crew 

must return together when they return. Or, conversely, 

it is not possible to leave the patient alone and other 

crew cannot be returned. Basically, there are only 

enough seats on the return vehicle for all of them, so 

the passengers who went to space with them are 

doomed to return to Earth together. 

 

If we aren’t able to get back to Earth for a while, what 

will life on the spacecraft be like? If it happens 

unexpectedly, experts on the ground will have to deal 

with a variety of emergency responses, like the 

Diamond Princess situation, or the response to the 

increased carbon dioxide levels from Apollo 13. 

 

It would be preferred to have a quarantine area 

onboard the spacecraft, but as a practical matter that 

would be difficult to achieve. Also, there may be many 

elderly space travelers. If someone dies in space, the 

problem will be even more serious. In the case of the 

Diamond Princess, fortunately there were no deaths on 

board, but many people died after disembarking from 

the ship. If this happens in space travel, it could have 

a big impact on the entire space travel industry. So we 

need to make sure that we can control it by taking all 

possible precautionary measures. 

 

 

4. Precautionary measures in a spacecraft 

 

If everyone is always wearing a mask, while using 

disinfectant solution every day, and 

compartmentalizing it with plastic sheets everywhere 

to prevent viral infections in the spacecraft before the 

outbreak, all the fun of space travel would be ruined. 

So, like COVID-19, we would have to respond after a 

viral disease outbreak. However, equipment and tools 

must be always available in the spacecraft in advance 

to deal with such cases. The response procedures will 

need to be manualized, and rules will need to be 

established as to whether or not those actions will be 

taken, and the crew will need to be trained in all 

positions on the ground. 
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Or it could be handled from a completely different 

perspective. If it is not possible to always have such a 

module on board of each spacecraft, it may be possible 

to send such a contingency module into orbit (or even 

on the ground) and have it dock to the spacecraft in 

case of an emergency. By sharing emergency response 

modules (spacecraft) in this way, we may be able to 

standardize and simplify the emergency response to an 

event that may occur at any time. Of course, it would 

not be easy to make any spacecraft dockable, due to 

differences in orbit and altitude. But from an economic 

point of view, it would be less problematic and more 

efficient to have a unified approach from the 

beginning, to have specialized agencies and facilities, 

and to have agreed-upon procedures and rules, rather 

than to have the spacecraft development companies 

and space travel companies, which are likely to 

increase in the future, creating agreed procedures and 

rules is less problematic and more efficient. 

 

We can decide which solution is best, after space life 

becomes a reality, but it is an issue that needs to be 

resolved at least before the start of operations. 

 

 

5. If a viral disease develops in space 

 

If an outbreak of illness occurs onboard the spacecraft, 

the most practical thing to do would be to get them 

home immediately and urgently before they are 

publicly released. The location of the return would 

also need to be timed so that they could return to the 

country of departure if possible. The reason why it is 

recommended to do this before you go public is 

because it could cause all sorts of fears, speculation, 

discrimination, prejudice, and even conspiracy 

theories about the virus occurring off the planet. Those 

are the kinds of things that we can never shake the 

feeling of worrying about, even though we know in 

our hearts that it will never happen because it's human 

nature to worry about what might happen. The 

argument might be made that we shouldn't send the 

space travelers back to Earth because diseases 

transmitted in space might have been transformed into 

diseases that don't exist on Earth. Also, the space 

travelers may be quarantined after their return, but 

they may be subjected to various slanderous comments 

from their surroundings. Or they may have to live with 

it for the rest of their lives. 

 

Considering the discrimination and prejudice that 

occurred during COVID-19, based on nationality and 

race, there is a possibility that an unprecedented kind 

of prejudice between space and Earth may emerge. To 

me, this seems to be a very dangerous problem. If a 

passenger is a foreigner who has left the U.S. and 

returned to the U.S., we need to decide whether he or 

she will be isolated in the U.S. or returned to the 

country of origin. 

 

Even in the country where they are returned, they will 

also need to have a plan for what to do in case the 

person who contracted the virus in space is returned to 

their country of origin. The situation may be even 

more complicated if the passengers are of mixed 

nationalities. There can be all sorts of liability issues. 

The Diamond Princess, which occurred in Japan on a 

British-flagged ship with many different nationalities 

on board, is a very instructive example for the future 

of space travel. 

Ideally, we should share responsibility for what 

happens in space as people of the same Earth, 

regardless of nationality, race, gender, age, title or 

position. This would require international agreement, 

which would take a great deal of time. Therefore, we 

will provide reliable services based on ASTRAX's 

unique way of thinking and these principles for the 

customers who have applied for space travel through 

ASTRAX. 

 

 

6. To avoid bad treatment, creating prejudice and 

discrimination. 

 

Even if the returning space travelers are quarantined, 

they should never be treated badly. If this happens, it 

will lead to human rights issues and international 

problems rather than to further space exploration. This 

may prevent the peaceful advancement of humanity in 

space and may lead to unnecessary conflicts. 

 

It is also important to decide in advance not to 

denigrate those who are sick in space, both in the 

media and on the Internet. However, no matter how 

much we educate ourselves in advance, it may not be 

possible to avoid it in practice. However, if there are 

even some people who are aware of the possibilities in 

advance, we may be able to mitigate it without much 

panic. 

 

When a disease occurs, it is not the person who 

developed the disease that is bad, it is the disease that 

is bad, and that humans did not yet have the means to 

respond to it. And if it has been established ahead of 

time, then it is important to take precautions in 
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advance, and if it does occur, the problem is that the 

measures are inadequate to prevent the same thing 

from happening next time. Never discriminate, 

prejudice or denigrate the person, the people you went 

into space with, your family and friends, your race or 

nationality. 

 

 

7. The issue of naming 

 

In COVID-19, the International Committee for the 

Classification of Viruses attempted to formulate a 

name that did not include the names of geographical 

locations, cultures, industries, names, flora, fauna or 

food products. In the absence of an official name, 

many called it the "Wuhan virus" (Wuhan virus), 

while global health authorities temporarily referred to 

it as the "Novel Coronavirus" (Novel Coronavirus) or 

"NcV-2019". Finally, after about two months, on 

February 11, 2020, WHO decided to call the pathogen, 

of which there were 42,000 confirmed cases, 

"COVID-19". 

 

Given this example, a virus that originates in space (or 

even if it is of Earth origin) could be called a "space 

virus" or something similar. 

 

But that name is dangerous. It may feel as if a space 

invader has arrived as it is a battle of Earthlings versus 

a space virus. In a way, that may be a good aspect of 

it, as an opportunity for the people of Earth to come 

together as one. But space travelers affected by the 

space virus should not be treated in the same way. At 

the same time, it could worsen the image of the 

universe as a whole and become a hurdle in the way of 

humanity's entry into space. Creating a new fear of 

space and lowering people's desire to go into space 

may not only reject the evolution of science and 

technology, the evolution of humanity as a whole, and 

economic development, but it may also be an 

opportunity to create new constraints and interest 

structures. Even a single decision on how to name a 

disease occurring in the universe is an issue that needs 

to be carefully considered. 

 

 

8. Conclusions 

 

In this paper, we discussed the possible effects of and 

responses to the outbreak of viral infections in the 

spacecraft during long-duration space travel with 

reference to this article [35] that explains the Japanese 

translation of the CNN article on the coronavirus 

aboard the Diamond Princess in February of this year. 

 

Once again, this is a really difficult issue. It's not just 

an international problem, it's a problem between space 

and the entire planet. It's not only at the level of flight 

rules, it's going to require new national laws, new 

international treaties, and so on. 

 

We need to make sure that space travelers and their 

passengers, as well as their families and others, and 

their nationality and race, are not discriminated against 

or treated in an inhumane manner. 

 

More importantly, the private space travel industry, or 

the private space exploration industry as a whole, must 

not be negatively impacted. 

 

We have a lot of problems on Earth, but when it comes 

to space, it is much more difficult, and the world's 

attention will be much more focused on it. It will be an 

international issue that will have to be dealt with 

carefully. 

 

As more and more people start going to space hotels 

and the Moon and Mars, it's going to be a problem that 

will eventually happen. It's important to prevent it 

from happening, but you also have to think about what 

to do after it happens. The scariest thing would be the 

differences in human ethics and prejudice. 

 

At ASTRAX, we believe that while we promote 

humanity's expansion into space, we also believe that 

we should not create a line of demarcation between 

Earth and space. We must not forget that space is a 

realm of shared dream activity where people can live 

together equally on Earth. And for people around the 

world to have a common understanding of the need to 

make space a place of equality, I believe that this issue 

is a common task and responsibility equally given to 

all human beings. 

 

This paper is discussed with reference to the events at 

the time of the submission of the abstract for the 

February 2020 IAC paper and may need to be updated 

thereafter to reflect the results of experiences and 

response measures from around the world. 

Alternatively, we hope that this paper will serve as a 

reference and catalyst for research on what to do in the 

event of a disease outbreak in general space travelers 

in space. 
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