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Sources of 

ionizing 

radiation

In space

1

Cortese F, et al. Vive la radiorésistance! Oncotarget. 2018



Fogtman, Baatout et al, Nature, npj microgravity, 2023

Chronic or late effects

Cancer
Cataract
Degenerative diseases

Brain
Lung
Cardiovascular
Reproductive system
Immune system

Acute effects

Acute radiation syndrome
Prodromal syndrome
Hematopoietic syndrome

Skin effects

Effects radiation exposure 2
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Credit: ESA
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Graphic depiction of the CREW HaT concept Credits: Elena D’Onghia
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Credit: NASA
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Image credit: 20th Century Fox, Alien
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Altered gravity 2

Credit: NASA
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Altered gravity Effects

Intracranial pressure
Vision impairment
Cardiovascular deconditioning

Muscle atrophy
Bone density loss
Altered kidney function



Countermeasures for Altered 
gravity

Exercise, Exercise, 
Exercise!

2

Credit: NASA



Countermeasures for Altered 
gravity

Lower body 
negative pressure 
devices

Credit: NASA



Countermeasures for Altered 
gravity

Diet and 
pharmacologic 
intervention

2

Credit: NASA



Sources of Psychological stress

Distance from Earth

Heavy work(load)

2



Sources of Psychological stress

Sleep disruption

And circadian 
rhythm dysfunction

2

Credit: NASA



Sources of Psychological stress

Isolation

Hostile environment

2

Credit: NASA



Stress management in space 2

Credit: NASA



Stress management in space 2

Credit: NASA



3Space: A Growing Frontier for Innovation



Inspiring Future Scientists, Engineers, and 
Innovators

4

Current 
opportunities for 
university students

The Space Training 
Catalogue
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