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A significant number of astronauts sustain injuries during extravehicular activity (EVA). We will investigate the
mechanisms responsible for astronaut suit injuries and propose novel technology solutions. The proposed Spacesuit
Trauma Countermeasure System will increase crew comfort and decrease the risk of injury during astronaut EVA
training, operations and during IVA launch/landing impacts. The proposed work supports ongoing advanced astronaut
EVA physiology research. The research objectives include: investigating astronaut EVA musculoskeletal injuries;
investigating suit-human biomechanical interactions that affect crew injury; providing suit injury prevention and comfort
protection concepts; and developing a prototype suit trauma countermeasure garment, which will be demonstrated and
used as a testbed. 
Leveraging our previous work, we will initially model astronaut EVA and IVA suit injury and propose novel comfort
protection design concepts. Our methods include combining musculoskeletal physiology and physics-based models to
better understand, visualize and quantify the injuries resulting from suit-human interactions. There is a need to further
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Task Description: assess EVA training operations (i.e., neutral buoyancy laboratory (NBL)) to completely understand injury potential and
viable prevention and protective solutions. Various comfort/protection garment concepts will be analyzed, followed by
requirements and materials specification. Finally, a suit countermeasure prototype garment will be fabricated and
demonstrated as the culmination of this research effort. 

We envision a Spacesuit Trauma Countermeasure System that will 1) protect astronauts against launch or entry impact
injury and 2) prevent EVA injury by accounting for the large extraneous suit volume and reducing rubbing and pressure
point injuries between the human and hard suit elements. The significance of this research effort contributes to the
NASA goal to provide human health and performance countermeasures, knowledge and technologies for space
exploration and explicitly develops a technological countermeasure garment to mitigate the risk of compromised EVA
crew health performance due to inadequate EVA suit systems. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2012. 
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