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and the limits of human adaptation. Microgravity, space radiation, and isolation
accelerate biological changes that mirror ageing, chronic disease, and immune decline
on Earth. By studying astronauts and model organisms aboard the International Space
Station, we uncover molecular and physiological mechanisms that shape human health
across extreme environments. These discoveries inform the development of medical
countermeasures, regenerative medicine approaches, and biomanufacturing platforms
essential for long-duration exploration missions. At the same time, they offer
translational value for terrestrial healthcare, from healthy ageing and chronic disease
management to the delivery of diagnostics and therapies in remote and resource-limited
regions. Space life sciences also extend beyond human health to the broader question of
life itself, with astrobiology research probing adaptation, survival, and resilience in
extreme conditions relevant to other worlds. This seminar will highlight recent advances
in space biology, astronaut health, in-space biomedical manufacturing, and enabling
technologies—demonstrating how research at the frontier of space exploration
contributes not only to preparing humanity for deep space but also to improving life on
Earth.
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