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Convection Buoyancy Sedimentation




Cal I Ing Earth Uranus s
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Jupiter
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Heavy particles
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Key developmental
processes in
mammals require
gravity stimuli

Locomotion
behavior
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Countermeasures
Medical care

Life support
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Mechanism
Receptor Long chain Bone

Plasticity adiustment myosin formation

Countermeasures

— Atrtificial gravity
— EXxercise

— Nutrition

— Fluids

— Pharmacological
supplements

_ Fluid loss Reduction in  Reduction
Ataxia Blood pressure muscle 1% a month
control strength




Miniaturization
Portability
Virtual reality

Haptic “smart” systems
Biologically-inspired technologies
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« Atmosphere

Comfort/control
 Nutrient supply
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Convergence of...

Informatics

Nanotechnology
Biology / Medicine
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« Biocomputation
 Imaging
 Training and simulation

o Telemedicine




« Medical care
— Diagnostic probes
Treatment and delivery

systems
“Keyhole” surgery
— Tissue replacement

 Life support
— Sensors and effectors
Bioregeneration
“*Humans-on-a-chip”
Biological niches




« Genetic profile of travelers
— Tallored medical preparations
Individual health maintenance

« DNA therapies

— Countermeasures
o artificial gravity as a medical tool

Preclinical treatments
22, IIIness risk reduction
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Understand the human and its
environment

Leverage research to improve
health on Earth

« Apply technology to
challenging environments on
Earth




