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Space exploration begins with people and sciences
My journey: from oncology to space biology
UCL MSc in Biology,

PhD in Oncology

Université
catholique
de Louvain
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sckcen Space: an extreme environment for human health
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Physical stresses Psychological stresses

Microgravity & :
change of gravity Radiations ~ Vacuum of space
fields

Isolation & Confined Space
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Distance from Earth

Continuously purified
atmosphere

Lunar dust T° extremes

@ N Workload
\ &/
Threat of Limited Off gasing from organic Decompression Sleep distw:bances
space debris resource compounds e Altered day/:night cycles 3
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Effects of space on humans

Vestibular system ¢~/ Visual system
Kinetosis (space motion ¢ -~ Cataracts
sickness), nausea, vomiting )

Circadian clock a\
S—— di~* c
Sleeplessness. 0\09\

of the cir~

Respiratory system [ | “9
Lung capacity deficiencies | | 2 X “d\

N

.wvascular system

Orthostatic hypotension,
cardiac atrophy, arrhythmia

Immune system
Increased risk for infection, reduced wound
healing, activation of dormant viruses

Radiation sensitive organs
Cancers, genetic mutations

Trends in Biotechnolog)

Moroni, Rehnberg, Baatout et al, Trends in Biotechnology, 2022
Individual impact varies between astronauts.

sckcen Most effects are reversible when coming back on Earth. 4
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Solarwind - Galactic cosmic rays

87% high energy protons + 12% alpha particles
Heavy ions <Fe, 100s Mev to 1 GeV

Continuous
Hazardous

- Low energy e-, p+ & a particles _
- Continuous
- Low hazard

_Solar partide events

R High energy protons
- Intermittent (1-2 - days)
- Very hazardous’




Human Space Expl_dr'ati'on" Moon ‘&'Mars
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Women in Science and Space

 Positive evolution over recent years
* Increased visibility and leadership roles
* Diversity strengthens science

 Importance of:
* mentoring
* role models
« equal opportunities

 Talent should never be constrained
° by gender.

l From top left to right: Caroline Herschel, Katherine Jjohnson, Samantha Cristoforetti, From bottom left to right:

. . Helen Sharman, Claudie Haigneré, Valentina Tereshkova.
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Exploring a better tomorrow




Training the next generation in Space Sector
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Future challenges cannot be solved in isolation
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Looking ahead

* Space exploration is a multidisciplinary challenge
» Science and education drive innovation

* Partnerships create impact

» Curiosity and ambition together.
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The futtre-of space exploration will not be built
by one-discipline or-one-institution,
sck cen it will be built by people working together.



Thank youg
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