
National Aeronautics and Space Administration

NASA Health and Human 

Performance in Spaceflight

Human Health and Space Exploration Panel

33rd Space Symposium

April 5, 2017

Erik Antonsen MD, PhD, FAAEM, FACEP

Element Scientist

Exploration Medical Capabilities

NASA



Conflicts of Interest Disclosure

1. Assistant Professor of Emergency Medicine, Baylor College of Medicine

2. Assistant Professor of Space Medicine, Center for Space Medicine

3. Attending Physician, Ben Taub General Hospital

4. Element Scientist, Exploration Medical Capabilities, NASA

I have financial interests in the above entities.
The opinions shared here are my own and not necessarily reflective of the above institutions.

2



2001, Conclusion 6:

NASA, because of its mission and history, has 

tended to be an insular organization 

dominated by traditional engineering.  

Because of the engineering problems 

associated with early space endeavors, the 

historical approach to solving problems has 

been that of engineering.  Long duration 

space travel will require a different approach, 

one requiring wider participation of those with 

expertise in divergent, emerging, and evolving 

fields.  NASA has only recently begun to 

recognize this insufficiency and to reach out 

to communities, both domestic and 

international, to gain expertise on how to 

remedy it.  
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Project Mercury
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Principles of Clinical Medicine for Spaceflight

Eds. Barratt, Pool, 2008



Gemini and Apollo
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Principles of Clinical Medicine for Spaceflight

Eds. Barratt, Pool, 2008



Space Shuttle
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Principles of Clinical Medicine for Spaceflight

Eds. Barratt, Pool, 2008

A medical kit, not a system



Health and Medical on ISS
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Principles of Clinical Medicine for Spaceflight

Eds. Barratt, Pool, 2008



Exploring Space In Partnership

Using the 

International

Space Station

Operating in the 

Lunar Vicinity

2030s

Leaving the Earth-

Moon System and 

Reaching  Mars Orbit

Now

2020s

Phase 0

Solve exploration 

mission challenges 

through research and 

systems testing on the 

ISS. Understand if and 

when lunar resources 

are available 

Phase 1

Conduct missions in 

cislunar space; 

assemble Deep Space 

Gateway and Deep 

Space Transport

Phase 2

Complete Deep Space 

Transport and 

conduct Mars 

verification mission

Phases 3 and 4

Missions to the Mars 

system, the surface of 

Mars

Gerstenmaier, 3/28/2017
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How are we leading future human 

exploration? 

• Maximizing utilization of the International Space Station

• Actively promoting LEO commercialization 

• Resolving the human health and performance challenges

• Expanding partnerships with commercial industry

• Enhancing international partnerships

• Building the critical Deep Space Infrastructure

• Enabling the capabilities to explore multiple destinations

Gerstenmaier, 3/28/2017
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For Mars: some current operating assumptions fail

• No real-time communications

• No ability to resupply

• No ability to evacuate ill or injured crew



Mars
at start

Mars
at landing

Earth
at start

Earth at landing

Spacecraft
at landing

Spacecraft
at start

Trans-Mars Cruise

About 9 months
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S. Love, E. Nelson, Mars Mission Concept of Operations, Aug 2016  



Phase 1: Deep Space Gateway



Deep Space Gateway

Deep Space Gateway Phase 2:
Deep Space Transport



Mars Shakedown -> Mars Transit
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Consider as Requirements:

• Crew Health and Medical Autonomy

• Medical Kit -> Medical System Integration



Safe Passage

• From Conclusion 6: 

• “The human being 

must be integrated 

into the space 

mission in the same 

way in which all other 

aspects of the 

mission are 

integrated.” 

Committee on Creating a Vision for Space Medicine During Travel Beyond Earth 

Orbit, Board on Health Sciences Policy and I. O. Medicine, Safe Passage: 

Astronaut Care for Exploration Missions, Institute of Medicine of the National 

Academies Press, 2001. 
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From “System Engineering at JPL” training course material, June 1991.

Crew health 

& perform-

ance


