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Have you ever wondered 
how astronauts clean 
their clothes?

Actually, they don’t.
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On Earth, washing clothes 
is as easy as possible but in 
space that’s not the same. 
Water supplies are limited 
and too precious to be used 
for the washing process. 
Also, the tumbling action of 
typical washing machines 
requires gravity to work.

So, at departure, the space-
craft is loaded with tons of 
clean garments that once 
used become trash.

The mandatory weekly 
exercise is what makes this 
a big issue. Just a few hours 
of activity requires an 
insane amount of clean 
clothes. 
Bodily oils, dead cells, dust, 
sweat and all the bacteria 
that comes with it remain 
trapped in the tissues.
Even antibacterial ones 
have been reported to feel 
heavy and greasy after a 
couple of uses.

Wearing dirty clothes would 
have major effects on the 
astronauts’ health: rashes 
and infections make the 
living environment terrible 
and affect their wellbeing. 

Nobody would wear again 
any clothes after using 
them but astronauts don’t 
have a choice.



That’s a different point.

The International Space 
Station is built in scalable 
blocks, able to lock with 
new modules according to 
the requirements.

Thus, special antibacterial 
clothes are packed at 
departure and, after regular 
usage, new ones are con-
stantly shipped in modules  
from Earth.

For a longer-lasting flight, 
however, that wouldn’t be 
possible: supplying them 
would require a lot of space.
The great volume of clothes 
would reduce the quantity 
of amenities and equipe-
ment needed during the 
life aboard.

Astronauts would have to 
only use a water jet, wet 
wipes with soap, rinseless 
shampoo and edible tooth-
paste to save water instead 
of changing their clothes 
frequently.

Despite the tons of 
researches that had been 
pulled off by famous corpo-
rates, a definitive solution 
has still to be found. That’s 
what we worked for.

So, how is the situation on 
the ISS?
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WEMIT, breaking bounda-
ries of cleaning.

Our idea consists of an easy 
and completely new system 
able to clean garments 
without using any water 
and with no worries about 
gravity.

The mechanism.
The dirty garment gets 
unknitted, passed through 
a cleaning capsule and, 
once sanitized, arranged on 
a removable spool.

The thread.
Special clothes are 
designed to be knitted and 
made out of a single mono-
filament of antibacterial 
plastic.
With this structure, they 
can be entirely unknitted by 
pulling the loose end.

The capsule.
Its main function is to clean 
the thread by dissolving oils 
and trapping the dirt.
It’s a single-use tube with a 
small hole on the bottom 
that contain multiple clean-
ing materials: cotton 
soaked in rubbing alcohol 
and non-newtonian putty 
divided by different layers of 
rubber.
Each one has a pre-inserted 
thread to make connecting 
it to the cloth easier.
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Washing clothes with 
WEMIT is incredibly easy. 

Attach an empty spool and 
replace the capsule with a 
new one. 

Locate the purposely 
colour-coded thread 
that marks the cloth’s 
termination and tie it to 
the free end of the yarn 
going into the capsule.

Tie the tip that comes 
out of the capsule to 
the spool.

Once the dirty garment is 
placed and WEMIT is 
turned on, the spool will 
rotate and pull on the 
cloth’s end.
The whole fabric will unkit 
and the monofilament be 
pulled through the clean-
ing capsule, arranging it on 
the spool.

After 2 to 15 minutes, based 
on the size of your piece, a 
clean spool is ready.
Take the spool out and 
place it in the 3D knitting 
machine then choose the 
programme specific to the 
model of clothes you going 
to wear.
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Something similar has 
never been done before. 

The UMPQUA Research 
Company has been work-
ing on a water jet washing 
machine since 2011 but, 
even if it’s been proven to 
work in no gravity simula-
tors, is still not in use due to 
concerns about water’s 
behaviour in microgravity.

Antibacterial clothes are the 
predominant idea so far 
but, even though they can 
help to reduce the smell, 
rashes can still happen.
People who tested them 
reported they feel oily and 
heavy after a couple of uses. 
They can’t be worn much 
longer than regular ones 
and supplying them for the 
whole length of a long 
flight would take up too 
much space. 

Our solution avoids all those 
issues by being water-free 
and because it doesn’t 
require gravity.

Its potential is huge.

The water-free approach of 
WEMIT is completely inno-
vative. Instead of using 
water and soap to reach in 
between the threads, it 
deconstructs the cloth and 
reaches each filament 
directly. The cleaning hap-
pens by rubbing and the 
cloth is knit back right after. 

To enable this approach, 
the garments are unique 
pieces: they feel like a 
normal stretchy workout 
fabric but, thanks to being 
made by 3D knitting out of 
a single monofilament, 
they unravel completely.
Instead of sending them to 
space ready to use, there is 
the possibility to ship just 
the threads and get the 
clothes ready once in space, 
which can save a lot of 
space on the shuttle.



The thread is the key point: 
once cleaned, it can be 
either knitted back to the 
same piece or turned into 
any other cloth or supply 
the astronauts might need. 
Moreover, broken clothes 
can be recycled by turning 
the intact parts into some-
thing new. 

In addition, pulling the 
thread through a restrained 
cleaning material instead of 
immersing the whole cloth 
into a cleansing liquid cuts 
significantly the amount of 
supplies used for the life of 
astronauts aboard. 

Every component, except 
for the cleaning capsules, is 
reused so there is no need 
to dispose of anything.

The flexibility it offers 
could be extremely useful.

The total volume occupied 
by the machine for the 
cleaning process is approxi-
mately 986L, around 37% of 
the volume of only under-
pants and socks for a crew 
of six for three years. 
The supplies of cleaning 
capsules take up as little as 
2.3 litres.

The price is approximately 
22500$ including the pur-
chase of WEMIT, the knit-
ting machines and enough 
thread to make clothes and 
supplies for the crew.
It’s less than 17% of the 
money needed to purchase 
antibacterial clothes and 
towels. 

The whole system is com-
pact, mainly automatized 
and requires no mainte-
nance.

The benefits it presents 
under multiple aspects 
make this product of top 
convenience and highly 
competitive.

Our prototype is a complete 
and patented product.
The components are cheap 
and easy to find. It can be 
produced for a price lower 
than 80$.

This is far better than any 
existing solution.
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