
77th International Astronautical Congress 2026

IAF/IAA SPACE LIFE SCIENCES SYMPOSIUM (A1)
Interactive Presentations - IAF/IAA SPACE LIFE SCIENCES SYMPOSIUM (IP)

Author: Dr. Ethan Waisberg
University of Cambridge, United Kingdom

EXPLORING NOVEL MECHANISMS FOR SPACEFLIGHT ASSOCIATED NEURO-OCULAR
SYNDROME

Abstract

Authors: Ethan Waisberg MB BCh BAO 1, Joseph Guarnieri PhD2
1 Department of Medical Genetics, University of Cambridge, Cambridge, United Kingdom 2 Blue

Marble Space Institute of Science, Seattle, United States
Introduction: Spaceflight Associated Neuro-Ocular Syndrome (SANS) is one of the largest astronaut

health concerns during long-duration spaceflight missions, yet its underlying pathophysiology remains
poorly defined. A deeper understanding of the biological pathways contributing to SANS are required to
inform countermeasure development and to protect astronaut vision for future spaceflight missions.

Methods: We applied a multi-omics approach to investigate the pathophysiological landscape of SANS.
This involved analyzing multi-dimensional biological datasets to identify systemic biomarkers and cellular
stressors associated with spaceflight. We used advanced computational techniques to integrate tran-
scriptomic and metabolic profiles, focusing on the intersection of mitochondrial health, oxidative stress,
vascular dysregulation, amongst other pathways.

Results: The analysis revealed specific molecular signatures that correlate with the clinical presentation
of SANS. We identified potential pathways that link spaceflight to SANS-associated changes. Further data
on the specific pathways identified through this multi-omics pipeline will be presented.

Conclusion: This research refines the definition of SANS from a purely mechanical fluid-shift model to
a complex, biological response to spaceflight stressors. These findings are critical for developing targeted
countermeasures to protect astronaut ocular health during future long-duration space missions.
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