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Internal Project

Cerebral venous congestion leading to decreased cerebral venous outflow is hypothesized to contribute to the
development of the spaceflight associated neuro-ocular syndrome (SANS) in astronauts. Recently, our team discovered
that chronic exposure to weightlessness can result in stagnant or retrograde blood flow in the internal jugular vein (IJV)
during long-duration missions onboard the International Space Station (ISS). While venous stasis was observed in the
Fluid Shifts study after 50 days of spaceflight, it is unknown if this is an immediate effect of weightlessness.
Characterizing the temporal profile of the headward fluid shift that occurs secondary to weightlessness is crucial as [JV
blood flow stasis could be a significant risk for civilian commercial spaceflight, lunar missions, and exploration class
missions in addition to ISS missions. Thus, we will utilize 2D and Doppler ultrasonography to investigate cerebral
venous drainage pathways during acute weightlessness via parabolic flight to determine the temporal profile of cerebral
venous congestion.

This study has been assigned to the 162nd Novespace parabolic flight campaign, scheduled to occur in October, 2021. In
this reporting period, we were assigned to a Novespace technical point of contact and we prepared and coordinated our
parabolic flight study in association with the European Space Agency (ESA) and Novespace. We completed the
experimental safety data package —a comprehensive document required by Novespace that describes the experiment, its
implementation and protocol, and safety practices. The team also developed data collection procedures, designed the
layout of the experiment in the plane (i.e., positions of subjects relative to the sonographers and equipment) and trained
multiple operators on the use of the hardware and data collection protocol. We designed the rack units and equipment
mounting brackets per Novespace’s strict design criteria for parabolic flight. Finally, we conducted multiple simulations
to prepare the team for the flights.

We have received approval from the NASA Institutional Review Board and have submitted all documents to Novespace
for the French Ethical Committee approval (Comité de Protection des Personnes).
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