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'Hydrogel-based flexible brain-machine interface'

The interface is easy to insert into the body when dry, but behaves 'stealthily'
inside the brain when wet

Date: July 13, 2021
Source: The Korea Advanced Institute of Science and Technology (KAIST)

Summary: A research team revealed a newly developed hydrogel-based flexible brain-machine interface.
FULL STORY

A KAIST research team and collaborators revealed a newly developed hydrogel-based
flexible brain-machine interface. To study the structure of the brain or to identify and treat
neurological diseases, it is crucial to develop an interface that can stimulate the brain and
detect its signals in real time. However, existing neural interfaces are mechanically and
chemically different from real brain tissue. This causes foreign body response and forms
an insulating layer (glial scar) around the interface, which shortens its lifespan.

To solve this problem, the research team of Professor Seongjun Park developed a 'brain-mimicking interface'
by inserting a custom-made multifunctional fiber bundle into the hydrogel body. The device is composed not
only of an optical fiber that controls specific nerve cells with light in order to perform optogenetic procedures,
but it also has an electrode bundle to read brain signals and a microfluidic channel to deliver drugs to the
brain.

The interface is easy to insert into the body when dry, as hydrogels become solid. But once in the body, the
hydrogel will quickly absorb body fluids and resemble the properties of its surrounding tissues, thereby
minimizing foreign body response.

The research team applied the device on animal models, and showed that it was possible to detect neural
signals for up to six months, which is far beyond what had been previously recorded. It was also possible to
conduct long-term optogenetic and behavioral experiments on freely moving mice with a significant reduction
in foreign body responses such as glial and immunological activation compared to existing devices.

"This research is significant in that it was the first to utilize a hydrogel as part of a multifunctional neural
interface probe, which increased its lifespan dramatically," said Professor Park. "With our discovery, we look
forward to advancements in research on neurological disorders like Alzheimer's or Parkinson's disease that
require long-term observation."

Story Source:

Materials provided by The Korea Advanced Institute of Science and Technology (KAIST). Note: Content
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RELATED STORIES

A New Brain-Computer Interface With a Flexible Backing

Mar. 15, 2022 — Engineering researchers have invented an advanced brain-computer interface with a flexible
and moldable backing and penetrating microneedles. Adding a flexible backing to this kind of brain-computer

Water-Driven Soft Actuator Developed
Aug. 18, 2021 — A research team has developed a soft robot based on a water-driven hydrogel ...

Hydrogel Composite Developed to Help Protective Gear Rapidly Degrade Toxic Nerve Agents

July 14, 2021 — Scientists have developed a hydrogel integrated with zirconium-based robust metal-organic
frameworks (MOFs) that rapidly degrades organophosphate-based nerve agents used in chemical warfare.
Unlike ...

Natural Language Interface for Data Visualization Debuts

Oct. 23, 2019 — A team has developed FlowSense, which lets those who may not be experts in machine
learning create highly flexible visualizations from almost any ...
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April 13, 2022 — An analysis of bones from about 500 individuals who died between 1830 and 1867 in
Middenbeemster suggests women in the dairy farming community did not breastfeed.

Meningitis vaccine may be a new weapon against 'super-gonorrhoea'
April 12, 2022 — Two studies have found that young people who received a vaccine for meningitis have a
lower rate of infection with gonorrhoea, which is caused by a related bacterium.

Anti-ageing technique makes skin cells act 30 years younger
April 8, 2022 — Skin cells have been exposed to molecules that reverse their development but still retain their
function, creating a kind of stem cell that keeps its original function in the body.
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