
 

New technique allows ultrasound to penetrate
bone, metal
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Researchers from North Carolina State University have developed a technique
that allows ultrasound to penetrate bone or metal, using customized structures
that offset the distortion usually caused by these so-called aberrating layers. 'In
effect, it's as if the aberrating layer isn't even there,' says Dr. Yun Jing, an
assistant professor of mechanical and aerospace engineering at NC State
University and senior author of a paper describing the work. Credit: Yun Jing

Researchers from North Carolina State University have developed a
technique that allows ultrasound to penetrate bone or metal, using
customized structures that offset the distortion usually caused by these so-
called "aberrating layers."
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"We've designed complementary metamaterials that will make it easier
for medical professionals to use ultrasound for diagnostic or therapeutic
applications, such as monitoring blood flow in the brain or to treat brain
tumors," says Tarry Chen Shen, a Ph.D. student at NC State and lead
author of a paper on the work. "This has been difficult in the past
because the skull distorts the ultrasound's acoustic field."

"These metamaterials could also be used in industrial settings," says Dr.
Yun Jing, an assistant professor of mechanical and aerospace
engineering at NC State and senior author of the paper. "For example, it
would allow you to use ultrasound to detect cracks in airplane wings
under the wing's metal 'skin.'"

Ultrasound imaging works by emitting high frequency acoustic waves.
When those waves bounce off an object, they return to the ultrasound
equipment, which translates the waves into an image.

But some materials, such as bone or metal, have physical characteristics
that block or distort ultrasound's acoustic waves. These materials are
called aberrating layers.

The researchers addressed this problem by designing customized
metamaterial structures that take into account the acoustic properties of
the aberrating layer and offsetting them. The metamaterial structure uses
a series of membranes and small tubes to achieve the desired acoustic
characteristics.

The researchers have tested the technique using computer simulations
and are in the process of developing and testing a physical prototype.

In simulations, only 28 percent of ultrasound wave energy makes it past
an aberrating layer of bone when the metamaterial structure is not in
place. But with the metamaterial structure, the simulation shows that 88
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percent of ultrasound wave energy passes through the aberrating layer.

"In effect, it's as if the aberrating layer isn't even there," Jing says.

The technique can be used for ultrasound imaging, as well as
therapeutically - such as using ultrasound to apply energy to brain
tumors, in order to burn them.

The paper, "An Anisotropic Complementary Acoustic Metamaterial for
Cancelling out Aberrating Layers," is published online in the open access
journal Physical Review X.

  More information: journals.aps.org/prx/abstract/ …
03/PhysRevX.4.041033

Provided by North Carolina State University

Citation: New technique allows ultrasound to penetrate bone, metal (2014, November 20)
retrieved 20 March 2024 from https://phys.org/news/2014-11-technique-ultrasound-penetrate-
bone-metal.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/tags/ultrasound+imaging/
https://phys.org/tags/ultrasound/
https://journals.aps.org/prx/abstract/10.1103/PhysRevX.4.041033
https://journals.aps.org/prx/abstract/10.1103/PhysRevX.4.041033
https://phys.org/news/2014-11-technique-ultrasound-penetrate-bone-metal.html
https://phys.org/news/2014-11-technique-ultrasound-penetrate-bone-metal.html
http://www.tcpdf.org

