Biomedicine

Injectable Wires for
Fixing the Brain

Novel treatments for neurological diseases
might be possible with a flexible mesh that can
prod individual brain cells.

by JuliaSklar  October 13,2016

Top photo: These meshes
don'ttangle or snag easily,
even when bunched together
inacup of water.

In abasement laboratory at Harvard University, a few strands of thin wire
mesh are undulating at the bottom of a cup of water, as if in a minuscule
ribbon dance. The meshes—about the length of a pen cap—are able to
do something unprecedented: once injected into the brain of a living
mouse, they can safely stimulate individual neurons and measure the

cells’ behavior for more than a year.

Electronic brain interfaces like these could someday be crucial for
people with neurological diseases such as Parkinson’s. The disease
causes a group of neurons in one area of the brain to begin dying off,
triggering uncontrollable tremors and shakes. Sending targeted
electrical jolts to this area can help whip the living neurons back into

shape and stop Parkinson’s symptoms.
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Today people can undergo an electrical treatment called deep brain
stimulation. But it has big limitations. It involves implanting rigid,
dense electrodes in the brain. That’s far from ideal in such a soft organ:
after about four weeks, scar tissue begins to build up. The only way to
get the electrodes to work through this tissue is to keep upping the
voltage used to excite the neurons. That can be dangerous, and

sometimes another surgery is required to replace the implant.

Left: The mesh electronics—lines of gold between layers of a polymer—are produced in batches on a silicon wafer.
Right: This close-up of the mesh shows a pad in the middle that stimulates neurons. Smaller pads measure their activity.



The device is flexible enough to be injected by a needle. The net-like structure prevents it from disrupting neurons too much
once implanted.

Left: As demonstrated here in water, the mesh is extremely flexible once inthe brain.
Right: Out of the brain (or water), the structure goes limp.



The implanted device connects to a computer, which controls the electric jolts and records the neurons behavior.

Charles Lieber, a Harvard chemist and
nanomaterials pioneer, had a different
idea: a conductive brain interface that
mirrors the fine details of the brain itself.
Just as neurons connect with each other in
a network that has open spaces where
proteins and fluids pass through, the
crosshatches in Lieber’s bendable mesh
electronics leave room for neurons to fit
in, rather than being pushed to the side by
a boxy foreign object. “This device
effectively blurs the interface between a

living system and a non-living system,’



says Guosong Hong, a postdoc in Lieber’s
lab.
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The extremely flexible mesh, made of gold
wires sandwiched between layers of a

polymer, easily coils into a needle so it can
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be injected rather than implanted,
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avoiding a more extensive surgery. Part of
the mesh sticks out though the brain and a
hole in the skull so that it can be wired up
to a computer that controls the electric
jolts and measures the neurons’ activity.
But eventually, Lieber says, the controls
and power supply could be implanted in

the body, as they are in today’s systems for

deep brain stimulation.

A 2007 page from Lieber’s notebook shows his first

The researchers foresee the mesh having conception of the mesh

many uses beyond Parkinson’s. It might
help treat depression and schizophrenia more precisely than today’s
drugs, which bathe the entire brain in chemicals and cause an array of

side effects.

First, though, it needs to be tested in humans. Lieber’s group is
partnering with doctors at Massachusetts General Hospital and will

soon begin experiments in people with epilepsy.
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New technologies and biological insights are providing unprecedented ways of improving our health.

O Solving the Lack of Diversity in
Genomic Research

An overwhelming majority of the data collected is

from people of European ancestry. But
researchers are trying to change that.

by Emily Mullin
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02 Pokemon Go Increased U.S.
Activity Levels by 144 Billion
Stepsin Just 30 Days

The latest gaming craze increases activity levels

for players, regardless of their age, sex, or weight.

by Emerging Technology from the arXiv
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03 Stop “Gene Spills” Before They
Happen

Proposal would use gene-editing patents to force

scientists to open thelir labs to scrutiny.

by Antonio Regalado

Gene Drive


https://www.technologyreview.com/s/602671/solving-the-lack-of-diversity-in-genomic-research/?utm_campaign=internal&utm_medium=readnext&utm_source=item_1
https://www.technologyreview.com/s/602671/solving-the-lack-of-diversity-in-genomic-research/?utm_campaign=internal&utm_medium=readnext&utm_source=item_1
https://www.technologyreview.com/s/602706/pokemon-go-increased-us-activity-levels-by-144-billion-steps-in-just-30-days/?utm_campaign=internal&utm_medium=readnext&utm_source=item_2
https://www.technologyreview.com/s/602706/pokemon-go-increased-us-activity-levels-by-144-billion-steps-in-just-30-days/?utm_campaign=internal&utm_medium=readnext&utm_source=item_2
https://www.technologyreview.com/s/602633/stop-gene-spills-before-they-happen/?utm_campaign=internal&utm_medium=readnext&utm_source=item_3
https://www.technologyreview.com/s/602633/stop-gene-spills-before-they-happen/?utm_campaign=internal&utm_medium=readnext&utm_source=item_3

More from Biomedicine


https://www.technologyreview.com/c/biomedicine/?utm_campaign=internal&utm_medium=readnext&utm_source=more







