
 

Small robot swimmers that heal themselves
from damage
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Small, swimming robots can magnetically heal themselves after breaking into
two or three pieces. Credit: American Chemical Society

Living tissue can heal itself from many injuries, but giving similar
abilities to artificial systems, such as robots, has been extremely
challenging. Now, researchers reporting in ACS' Nano Letters have
developed small, swimming robots that can magnetically heal themselves
on-the-fly after breaking into two or three pieces. The strategy could
someday be used to make hardier devices for environmental or industrial
clean up, the researchers say.
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Scientists have developed small robots that can 'swim' through fluids and
carry out useful functions, such as cleaning up the environment,
delivering drugs and performing surgery. Although most experiments
have been done in the lab, eventually these tiny machines would be
released into harsh environments, where they could become damaged.
Swimming robots are often made of brittle polymers or soft hydrogels,
which can easily crack or tear. Joseph Wang and colleagues wanted to
design swimmers that could heal themselves while in motion, without
help from humans or other external triggers.

The researchers made swimmers that were 2 cm long (about the width of
a human finger) in the shape of a fish that contained a conductive
bottom layer; a rigid, hydrophobic middle layer; and an upper strip of
aligned, strongly magnetic microparticles. The team added platinum to
the tail, which reacted with hydrogen peroxide fuel to form oxygen
bubbles that propelled the robot. When the researchers placed a
swimmer in a petri dish filled with a weak hydrogen peroxide solution, it
moved around the edge of the dish. Then, they cut the swimmer with a
blade, and the tail kept traveling around until it approached the rest of
the body, reforming the fish shape through a strong magnetic interaction.

The robots could also heal themselves when cut into three pieces, or
when the magnetic strip was placed in different configurations. The
versatile, fast and simple self-healing strategy could be an important step
toward on-the-fly repair for small-scale swimmers and robots, the
researchers say.

  More information: Emil Karshalev et al. Swimmers Heal on the Move
Following Catastrophic Damage, Nano Letters (2021). DOI:
10.1021/acs.nanolett.0c05061
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https://phys.org/tags/small+robots/
https://phys.org/tags/robot/
https://phys.org/tags/petri+dish/
http://dx.doi.org/10.1021/acs.nanolett.0c05061
http://dx.doi.org/10.1021/acs.nanolett.0c05061


 

Provided by American Chemical Society

Citation: Small robot swimmers that heal themselves from damage (2021, March 24) retrieved
17 July 2024 from https://phys.org/news/2021-03-small-robot-swimmers.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/news/2021-03-small-robot-swimmers.html
http://www.tcpdf.org

