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Veno-constrictive thigh cuffs (VTC) are a mechanical countermeasure capable of reducing headward fluid shifts in both
ground-based and spaceflight studies, and thus, may be a countermeasure against development of the spaceflight
associated neuro-ocular syndrome (SANS). In addition, VTC are at a high technical readiness level (TRL) and are
compact and lightweight, making them compatible with the spaceflight operations environment. Here, we propose to
investigate the effectiveness of VTC for mitigating spaceflight-induced headward fluid shifts in crewmembers before
and during spaceflight missions to the International Space Station (ISS) using advanced imaging and physiological
assessments. VTC will be used continuously, up to six hours with intermittent measures during this session, allowing us
to characterize the temporal profile of this candidate countermeasure.

Specific Aim: Determine the efficacy of veno-constrictive thigh cuff application to mitigate a spaceflight-induced
headward fluid shift. We hypothesize that a VTC countermeasure will temporarily reverse or attenuate
spaceflight-induced ocular and cardiovascular changes. In addition, use of VTC for a longer duration than was used with
the Chibis lower body negative pressure (LBNP) device during the Fluid Shifts study will allow us to investigate what
role the duration of exposure has on our outcome variables.

This research is directed because it contains highly constrained research. This study will determine the ability of
veno-constrictive thigh cuffs (VTC) application for varying durations to mitigate the weightlessness-induced headward
fluid shift during spaceflight for the purpose of evaluating this device as a countermeasure for Spaceflight Associated
Neuro-ocular Syndrome (SANS). The effects of varying durations of continuous VTC usage (30 minutes, 3 hours, and 6
hours) on ocular and cardiovascular variables will be investigated. This proposed study will help determine the potential
efficacy of VTC to mitigate the cephalad fluid shift that is hypothesized to be the primary initiating factor to SANS. The
VTC countermeasure technique is low-mass, portable, simple to use and may be used for extended durations while
working in an operational spaceflight environment. The investigator team has the required expertise to conduct this
research and has experience from a ground study led by this team in 33 subjects who wore these VTC for up to ~2 hours
while supine at rest. An updated VTC and microfiber sleeve have been developed and tested in these ground-based
studies.

New project for FY2021.
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