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Can AI-Driven Robots Self-Heal
in Nuclear Environments?

MIT's muscle-powered aquabot shows how biohybrid systems could
revolutionize reactor monitoring.
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four times

The paper-thin robot achieved a top speed of four body lengths
letigth

This performance, while modest compared to biological swimmers,
demonstrates that a single layer of engineered muscle cells can
generate sufficient force for locomotion in dense fluid
environments. For nuclear applications, this suggests that micro-
scale biohybrid robots could navigate complex, confined reactor

coolant systems—such as primary loops or containment vessels—
without relying on rigid, brittle hardware that degrades over time.

Source: MIT News - Published September 29, 2026

https://news.mit.edu/2026/powered-by-muscle-cells-paper-thin-robot-swims-through-watery-maze-09
29
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Living Materials for Self-Repairing Systems

This challenges the long-standing assumption that only inert, static materials can be trusted in high-
radiation zones. If Al can train and optimize the behavior of such living systems in real time, the safety

case for nuclear plants could evolve from passive monitoring to active, responsive resilience.



Optimized Scaffolds for High-
Reliability Al Integration

Thus, the future of Al in nuclear safety may not be in better
algorithms alone, but in Al that designs better living or
adaptive materials—co-evolving hardware and intelligence.
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