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Abstract

AstroAccess is a non-profit dedicated to advancing the accessibility of human spaceflight through
Universal Design. This framework ensures space systems are safer and more efficient for everyone by
designing for the widest possible use cases. Since 2021, AstroAccess has conducted seven parabolic
flights where AstroAccess Ambassadors—an international community of competitively selected disabled
researchers—design and test accessibility technologies in microgravity.

These demonstrations underscore ways in which intentional vehicle design and procedure modifications
can improve not only accessibility but astronaut comfort and experience as a whole. Every solution is
multi-sensory, providing critical system redundancy for all crew members. For instance, tactile navigation
allows any astronaut to locate emergency equipment during power failures or in smoke-filled environments.
This introduces accessible design not as a risk but rather a form of risk mitigation for space architecture
best practices.

In addition to microgravity research, AstroAccess Ambassadors have completed five analog astronaut
missions and completed hyper-gravity training at the National AeroSpace Training and Research (NAS-
TAR) Center. AstroAccess has consulted on accessibility with numerous industry stakeholders, including
NASA Johnson Space Center astronaut trainers and Blue Origin’s New Shepard team.

This session will provide an overview of accessibility research for human spaceflight and highlight recent
milestones. Notably, AstroAccess Ambassador Michi Benthaus, who participated in AstroAccess’ 2022
parabolic flight, made history on Blue Origin’s NS-37 mission as the first wheelchair user in space. Her
flight demonstrated modifications like transfer boards and post-landing wheelchair access. This session
will also share new findings from recent hyper-gravity training, with AstroAccess Ambassador Eric Ingram
becoming the first wheelchair user to complete NASTAR centrifuge training, while Sheila Xu became the
first cochlear implant user to do so. Ingram and Xu underwent the simulated launch and re-entry gravity
profiles of a Virgin Galactic suborbital flight, experiencing 4Gz/3Gx peaks. Xu’s experience was part
of an academic research study to demonstrate cochlear implant device safety during launch and re-entry
accelerations and investigate differences in vestibular function between deaf and hearing participants.

This session will share novel findings that are reshaping the modern definition of “the right stuff.” By
drawing on zero-gravity research, hyper-gravity studies, and industry partnerships, this session presents
Universal Design as a cornerstone of sustainable space architecture. Integrating accessibility into vehicle
design, long-term habitats, and crew training allows the industry to harness the skills and perspectives of
the world’s one billion people with disabilities, driving innovation on Earth and beyond it.
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