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Abstract

Cosmic radiation consists of high-energy particles in space. Exposure to cosmic radiation is one of the
most important issues for astronauts in long-term space missions. Cosmic radiation induces health threats,
including genetic mutations, cancer risk, cardiovascular diseases, CNS damage, etc. Utilizing metal fillers
(lead, tungsten, bismuth, etc.) to improve radiation shielding properties is not sufficiently effective,
because they make the construction heavier and create health risks under ionization radiation. Successful
development of magnetic shielding (like Earth’s magnetic field) could be essential in expanding exploration
capabilities in future human spaceflights. Nowadays, the most rational solution is to develop the right
lightweight and durable materials for radiation protection for long-term use. Water and ice shielding,
sophisticated self-healing smart polymers, and nanocomposite materials offer promising opportunities
for sustainable and effective solutions in this field. From this perspective, polypyrrole (PPy) is a cost-
effective organic polymer obtained through the convenient oxidative polymerization of pyrrole and may
find application in cosmic radiation shielding. In recent years, research in the shielding of electromagnetic
radiation from this material has intensified, but to our knowledge, there is not much information on its
application in space exploration. Probably this is due to the low long-term stability of PPy in aggressive
(thermal, radiation) environments. But nowadays this drawback is easily overcome by designing and
developing nanocomposite PPy materials. Therefore, in this review, we aim to analyze and summarize
recent advancements in this field.



