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The	GLOBAL	EXPLORATION	ROADMAP	
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HUMAN	SPACEFLIGHT	RISKS	ARE	CHARACTERIZED		
BY	SPACEFLIGHT	HAZARDS	

-  Cosmic	radiation	
-  Isolation	and	con<inement	
-  Low/zero	gravity	
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Bedrest	studies	

“Innovative”	studies	

Parabolic	<light	experiments		
and	Ground-Based	Facilities	programme	

Space	radiation	studies	

ISS	experiments	

Isolation	and	con<inement	
								studies	

ESA’S	HUMAN	RESEARCH	PROGRAMME	
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• 	First	exploration	and	permanently	
manned	outpost	in	space	
• 	A	successful	international	partnership	and	
close	cooperation	between	the	Unites	
States,	Russia,		Canada,	Japan	and	ESA,	
which	represents	10	participating	States	
 

 
 

 
 
 
 
 

 

INTERNATIONAL	SPACE	STATION	



ESA UNCLASSIFIED - For Official Use 

INTERNATIONAL	SPACE	STATION	
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	Ageing	
	Cardiovascular	
	Immunology	

	Muscle	and	bone	
	Neurophysiology	

	Nutrition	
	Respiratory	system	
	Thermoregulation	

INTERNATIONAL	SPACE	STATION	
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INTERNATIONAL	SPACE	STATION	

Cross	sections	of	rat	muscle	show	the		
effect	of	space	on	muscles.		
Left=Earth,	right=space.	(Credit:	NASA	)	

Laser	image	of	human	calf	muscle	
(Credit:	Charite	)	
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INTERNATIONAL	SPACE	STATION	

Bone		before 		and		 		after			space<light		
(Credit:	CALM	technologies)	

	 Comparison	of	normal	(top)	and	
	osteoporotic	(bottom)	bone		
architecture	(Credit:	T.	Arendt)	
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INTERNATIONAL	SPACE	STATION	



ESA UNCLASSIFIED - For Official Use 

INTERNATIONAL	SPACE	STATION	
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BEDREST	STUDIES	
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BEDREST	STUDIES	AND	ARTIFICIAL	GRAVITY	
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BEDREST	STUDIES	AND	ARTIFICIAL	GRAVITY	
ESA’S	MULTI-YEAR	BEDREST	PROGRAMME	PLAN	
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CONCORDIA	STATION	
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CONCORDIA	STATION	
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SPACE	RADIATION	STUDIES	

IBER	programme:		
Investigations	into	Biological		
Effects	of	Radiation	
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PARABOLIC	FLIGHT	CAMPAIGN	STUDIES	
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MOON	DUST 
 

Eugene	Cernan	in	the	Lunar	Module		
Challenger.	(Image	credit:	NASA)	
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HIBERNATION	AND	TORPOR	
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http://www.esa.int/Our_Activities/
Human_Spaceflight/Research 
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