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To explore the universe, to tread on 

distant planets and live there for a  

while … One space travel project 

harbours greater ambitions than another. 

Nonetheless, all space organisations face 

the same challenge: people have to be 

able to produce food, potable water and 

oxygen entirely independently on such 

long space journeys. “One day we will 

succeed”, says Natalie Leys, head of the 

Microbiology unit.
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Interview with
Natalie Leys,

head of Microbiology

Operating from SCK� CEN, you 

collaborate on space experiments 

within the European MELiSSA  

project. What is the major objective? 

Natalie Leys: MELiSSA (Micro-Ecological 

Life Support System Alternative) is a 

collaborative project with the European 

Space Agency ESA and various other 

scientific partners. MELiSSA was 

launched to develop a system that is 

able to provide astronauts with food, 

drinking water and oxygen autonomously 

in space. Water that is fit to drink and 

oxygen are currently being made in the 

international space station ISS by filtering waste water and by 

electrolysing water. However, such physiochemical technologies 

do not offer a solution for food. For that, you need biology: plants 

and fertiliser. So if you ever want to produce food in space, you 

will have to reuse waste products, which includes a lot: CO
2
, 

water, stools and urine from the astronauts, and even the 

perspiration moisture in the cabin. It would be crazy to send a 

large amount of fertiliser into space. You might as well put food 

on board straight away.
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‘‘The astronaut 
is our laboratory 

technician’’
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How is it possible to reduce the weight of fertiliser?

Natalie Leys: We are trying to find out how we can copy the 

effects of micro-organisms in the recycling process on earth in an 

elementary and minimalist way. That is why MELiSSA is 25 years 

old; it has come a long way. First we mapped out the processes 

that take place on earth: which organisms play a part in this 

process and to what extent can we remove unnecessary steps 

in order to make the system as small and efficient as possible for 

a space mission? MELiSSA is currently concluding its research 

phase. We are implementing a number of experiments in space 

with the organisms we selected in order to see whether they 

are capable of doing their job. SCK•CEN plays a significant role 

in this research. It is our task within the MELiSSA consortium 

– a large European group of scientists – to describe in detail 

the bacteria that have been selected and to test their sensitivity 

to radiation. In order to measure the radiation dose in space 

accurately and realistically, we cooperate with our colleagues in 

dosimetry. In addition, we use apparatus which simulate certain 

aspects of weightlessness here on earth, so that we have a good 

insight into the impact of reduced gravity. 
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In the meantime, the Belgian Nuclear 

Research Centre is also taking part in the 

actual trials in space.

Natalie Leys: Yes, that’s right. We carry 

out space flight experiments by sending up 

test packs with the ESA astronauts. The 

space flights always leave from the Russian 

Cosmodrome in Baikonur, the oldest and 

largest rocket launching site in the world. The 

packages stay on board the ISS for several 

days or weeks before returning. We then 

examine, for example, how the bacteria have 

developed during the space flight or whether 

they have adapted. A number of tests have 

now been concluded and there is still one to 

come for a space flight in 2016.

If you ever want to produce 

food in space, you will 

have to reuse the waste 

products of the astronauts 

themselves.

NEW PIONEERS 
WANTED
Natalie Leys: MELiSSA is a cooperative 

project of a pure scientific and multi-

disciplinary nature between quite a few 

institutes from different countries. This 

is where research into cosmic radiation, 

weightlessness and the cultivation potential 

of artificial bioreactors come together. In 

fact, all bioreactors are currently being 

coupled in a test rig at the University of 

Barcelona. This research combines biology 

with technology and takes us on a new 

path. This pioneering spirit attracts many 

students. What’s more, we have to think of 

the future. My predecessor Professor Max 

Mergeay started up the research project;  

I am continuing with it and I will be followed 

by new generations of scientists. That is 

why I want to enthuse students. We do 

this amongst other things by translating our 

scientific research to the social environment 

of young people in the classroom. Here we 

ask some crucial questions: what is oxygen, 

why do we need it, why in space? No fewer 

than 1,000 schools in Europe will set to 

work with the MELiSSA project kits in the 

Spring of 2015 and pupils will be given the 

opportunity to make an in-flight call to the 

ISS via SCK•CEN.

© ESA
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697
publications from 2014  
on radiation protection  

and waste disposal 

It’s not only important to carry out 

research, but this research must 

also be able to withstand the test 

of appraisal by third parties. This 

�������	�
����������
������
�

articles, discussions at conferences, 

reports that are assessed externally, 

seminars and presentations, super-

vision of master’s theses, and so 

on. We are proud that we average 

more than three entries per working 
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tion and waste disposal.

Frank Hardeman
Environment, Health and Safety Institute 

Manager

What are the requirements for a test 

pack that the astronauts take with 

them?

Natalie Leys: The possibilities are very 

limited: a test pack has to be small, use 

little energy and not emit any substances. 

The work procedure is completely different 

from that in the laboratory. In space, the 

astronaut is the laboratory technician. 

Our bacteria are in a passive state in the 

Soyuz capsule. When our pack arrives at 

the ISS, the astronaut has to activate the 

test pack, take samples or deep-freeze 

them and make observations. We are 

writing a manual in several languages. 

Some astronauts are very interested in 

our trials. It is an extra bonus that we as 

scientists can explain what our intentions 

are. After all, the astronaut is the essential 

link in our research, because he is the 

source and the consumer of waste.


