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Presenter Notes
Presentation Notes
Economic Impact of NASA on Texas- across the United States, tax payers invest half a penny of every tax dollar in NASA.In the state of Texas, NASA employs over 3,000 civil service employees, and NASA contracts sourced in state total more than 2.2 Billion annually.The total annual economic impact resulting from NASA activities in Texas is over 40,000 jobs, and over 8.7 billion in economic output.These economic activities generate more than 250 million in annual tax revenue for the Texas state and local governments.NASA’s annual expenditures in Texas include over 275 million to small businesses, over 175 million to women-owned businesses, over 104 Million to Nonprofits and Universities, over 69 million to Hispanic owned businesses, over 39 million to veteran owned businesses, and over 19 million to black owned businesses.NASA is launching a new website tomorrow go.nasa.gov/TexasInSpace, to highlight NASA’s impact on Texas.On the website Texas Representatives and Constituents can access information on:NASA’s Economic Impact on the State of TexasHow Texans can Collaborate with NASAResources for Students and Educators in TexasHow Texans can Engage with NASANASA Programs Managed in TexasNASA Aerospace Partners in Texas
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To enable space exploration beyond 
Low Earth Orbit  by reducing the risks 
to human health & performance 

Human Research Program 
Mission



Hazards of Human Spaceflight



THE
HUMAN
SYSTEM

RISKS
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Presenter Notes
Presentation Notes
Seated icon is isolation and confinementEach hazard results in different possible risks to the humanHow severe the risk is different design ref missions  = e.g. Moon and Mars; red highest concernassess risk posture and gapsResearch to understand risk, and dev and test technologies and countermeasures to mitigate to acceptable levels. 
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HMTA High Priority
Mitigation needed

Artemis
Medical Conditions

Dynamic Loads

Sensorimotor/Manual Control

EVA

HSI

Pharm

Medical Conditions

EVA

Dynamic Loads

Food & Nutrition

Team

BMed

HSI

Cardiovascular (LTH)

SANS

Mars

HRP addressing difficult challenges to enable Artemis and Mars Missions

What are the most likely medical conditions to occur in Artemis missions?
Lack of a model to integrate commercial vehicle provider’s seat model with another commercial provider’s EVA suit
Lack of countermeasures to aid crews in manually controlling lunar landers when needed
How do we improve performance and reduce injuries in EVA suits that will be worn more than ever?

How do we perform Human System Integration (training, systems, procedures, etc.) across many programs and vehicles

How do we store medications to be efficacious in spaceflight for 5 years +?
What are the most likely medical conditions to occur in Mars missions?
How do we improve performance and reduce injuries in EVA suits that will be worn more than ever?
Lack of a model to integrate commercial vehicle provider’s seat model with another commercial provider’s EVA suit

How do we ensure a food system for 5 years + that is nutritious and something that crews want to eat?
What are the top indicators of Team performance in an isolated environment and how do we proactively address decrements?
What are the top indicators of psychological performance in an isolated environment and how do we proactively address decrements?
How do we perform Human System Integration (training, systems, procedures, etc.) across many programs and vehicles
How do we protect for the Long-Term Health effects of spaceflight and radiation on the cardiovascular system?

How do we protect against the Space flight-associated neuro-ocular syndrome (SANS)?

HMTA = Health and Medical Technical Authority

Example High Priority Knowledge and Capability Gaps



HRP’s Applied Research Program Architecture

Continuous Risk Management
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KSC - ISS crew during 
PH-04 Pepper harvest 

GRC – rHealth One 
ISS blood analyzer

LaRC – Space Radiation 
ModelingARC – Brain vascular 

cells on a chip

JSC – Postflight EVA 
performance testing

Research funded across the country

Five NASA Field Centers Academic and Research Institutions
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Phased Approach to Risk Reduction 



Analog Missions

14David Baumann | david.k.baumann@nasa.gov 2023 Human Research Program
Investigators’ Workshop



NEK and CHAPEA
• Effects of long-duration isolation and confinement

in an autonomous mission on individual, team, and
multi-team functioning in a multi-national crew

• Completed July 2022
• NEK Facility, Moscow
• CHAPEA Facility, NASA JSC

2023 Human Research Program 
Investigators’ Workshop
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HERA Campaign 6
• Risk characterization and countermeasures to

support autonomous crew operations and behavioral
health and performance

• Mission 4 currently underway
• Johnson Space Center

David Baumann | david.k.baumann@nasa.gov



:envihab
• SANS Countermeasures
• Campaign 3 underway, Campaign 4 in May
• DLR Cologne, Germany

2023 Human Research Program 
Investigators’ Workshop 16

Palmer Station 
• Immune Countermeasures
• Antarctica

David Baumann | david.k.baumann@nasa.gov



NASA Space Radiation Laboratory
• Finishing first round of Galactic

Cosmic Ray simulator studies
• NASA Space Radiation Lab at

Brookhaven National Laboratory

2023 Human Research Program 
Investigators’ Workshop 17

Parabolic Analog
• Parabolic Analog Flight Study
• Completed study characterizing jugular

venous flow during acute weightlessness
• Novespace in Bordeaux, France

David Baumann | david.k.baumann@nasa.gov

Presenter Notes
Presentation Notes
NSRL words confirmed by SRE and words from HHC included in Parabolic Analog section. Results from Parabolic Analog study will be presented at IWS.“Five experiments will be performed in parabolic flight to examine cardiovascular and sensorimotor responses to a range of reduced gravity levels between 0 and 1 G”Unique thing about upcoming parabolic campaign with five PIs/studies will be investigating range of partial gravities (0, .25, .5, .75)



Low Earth Orbit Phase: 
ISS as Exploration Analog



Enabling Commercial Space Human Research
Establishing relationships on accelerating HRP’s risk reduction mission
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SpaceX
Inspiration4

Axiom
Ax-1, AX-2

SpaceX
Polaris Dawn

• Funded by NASA’s Human Research Program, the Translational Research Institute for Space Health (TRISH) has
established relationships and agreements to fly human research experiments on free flyer and PAM missions.

• On upcoming Axiom and the Polaris Dawn mission, HRP will partner with TRISH on implementing research
complements.

DCD

Presenter Notes
Presentation Notes
Put something how this accelerate research – Bara noteWe are looking to incorporate this into our iPRR in order to accelerate risk mitigation



COMMERCIAL LOW-EARTH ORBIT

BLUE ORIGIN & SIERRANANORACKS & LOCKHEED

AXIOM SPACE NORTHROP GRUMMAN





ORION GATEWAY

SPACESUITSCOMMERCIAL LUNAR PAYLOAD SERVICES



Artemis: Landing Humans On the Moon



Human Research Program Collaborations
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How to work with JSC and the Human Research Program

• NASA Research Announcements
– https://nspires.nasaprs.com/external/

• HRP’s Translational Research Institute for Space Health (TRISH)
– https://www.bcm.edu/academic-centers/space-medicine/translational-research-institute/funding

• The Center of Excellence for Collaborative Innovation (CoECI)
– https://www.nasa.gov/offices/COECI/index.html

• JSC Front Door
– Coming Soon!
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https://nspires.nasaprs.com/external/
https://www.bcm.edu/academic-centers/space-medicine/translational-research-institute/funding
https://www.nasa.gov/offices/COECI/index.html


Let’s collaborate

david.k.baumann@nasa.gov
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LinkdIn



Presenter Notes
Presentation Notes
Everything we do and learn during the Artemis missions will help pave the way for human missions to Mars.
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