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DESCRIPTION

Space exploration has always relied on cutting-edge technology
and innovative approaches to push the boundaries of human
knowledge. In recent years, scientists and engineers have turned
their attention to the fascinating world of fungi and discovered
their potential applications in aerospace. Fungi, with their
unique properties and adaptability, offer exciting possibilities for
enhancing life support systems, resource utilization, and even
habitat construction in space. This article explores the emerging
field of fungal applications in aerospace and highlights the
benefits they bring to future space missions.

Fungal biofiltration systems

One of the critical challenges in long-duration space missions is
maintaining a clean and breathable environment for astronauts.
bulky, energy-
consuming, and have limited efficiency. Fungi, however, present
Their mycelial networks possess
exceptional filtering capabilities, efficiently capturing and
breaking down harmful chemicals and toxins. In addition, fungi
their ability to recycle waste materials,
transforming them into valuable nutrients. Integrating fungal

Traditional air filtration systems can be

a promising alternative.

are known for
biofiltration systems into spacecraft could significantly improve
air quality, reducing the need for extensive mechanical filtration
systems and conserving energy resources [1,2].

Resource utilization

Space exploration often requires efficient resource utilization to
sustain long-term missions. Fungi, with their remarkable ability
to degrade and break down organic matter, can play a crucial
role in recycling waste products generated by astronauts. By
employing fungal processes, organic waste materials such as food
scraps and plant biomass can be converted into useful resources
like nutrients, bioplastics, and even building materials. This
closed-loop approach minimizes waste and maximizes resource
efficiency, reducing the need for resupply missions and enabling
sustainable space exploration.

Radiation protection

Beyond Earth's protective atmosphere, astronauts face increased

exposure to harmful cosmic radiation. Shielding against
radiation is a vital concern for long-duration space missions, and
here again, fungi offer a potential solution. Certain species of
melanin-producing fungi possess natural radiation resistance.
Melanin, a pigment found in human skin and fungal cell walls,
has been shown to absorb and dissipate ionizing radiation. By
incorporating melanized fungal materials into spacecraft
shielding or spacesuit fabrics, the radiation dosage experienced
by astronauts could be significantly reduced, safeguarding their

health and well-being during extended space missions [3,4].

Habitat construction

As space exploration advances, the need for sustainable and
habitable structures becomes increasingly important. Fungi have
the

environments,

diverse
habitat
construction. Mycelium, the vegetative part of fungi, can be
harnessed to create biodegradable and lightweight materials that
possess impressive structural properties. Researchers have already

extraordinary ability to grow and colonize

making them ideal candidates for

successfully demonstrated the feasibility of wusing fungal
mycelium as a construction material on Earth. In the future, this
technology could be extended to space habitats, where mycelium-
based structures could provide cost-effective and environmentally

friendly solutions for long-term space habitation.

CONCLUSION

Fungi represents a promising frontier for space research and
technology development. Fungal biofiltration systems offer
efficient air purification and waste recycling, contributing to
sustainable life support systems. By leveraging the unique
properties of fungi, resource utilization in space can be
optimized, reducing the reliance on Earth-bound resupply
missions. The natural radiation resistance of certain fungi opens
up possibilities for enhanced astronaut protection during long-
duration space travel. Finally, the versatility of fungal mycelium
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in habitat construction provides a pathway for sustainable and
biodegradable structures in space.

As scientists and engineers continue to investigate and harness
the potential of fungi for aerospace applications, the prospects
for future space exploration are expanding. By embracing the
extraordinary capabilities of fungi, we pave the way for safer,
more sustainable & successful.
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