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Abstract

One of the greatest challenges in long-duration space missions is the exposure to cosmic radiation,
which poses significant health risks to astronauts, including increased cancer risk and cellular damage.
Traditional shielding materials add considerable mass to spacecraft, limiting their practicality for deep
space exploration. This study explores melanin and other bioengineered pigments as natural radiation
shielding agents, providing a lightweight and adaptable alternative for astronaut protection.

Melanin, found in various extremophiles and biological organisms, has demonstrated the ability to
absorb and dissipate ionizing radiation. By harnessing its properties, this research aims to develop bio-
engineered melanin-based materials that can be integrated into space habitats, spacesuits, and spacecraft
surfaces to mitigate radiation exposure. The study will evaluate different melanin sources, including
fungal-derived and synthetic variants, assessing their structural stability and radiation attenuation capa-
bilities under simulated space conditions.

Beyond its space applications, melanin-based shielding could have terrestrial benefits, such as radiation
protection for medical personnel, nuclear industry workers, and individuals exposed to high-radiation
environments.



