A A esar e ] ARA S ARANY [ M AESAALYVA VA SYLrAAASNNAS LA VAAA AAMJ e LA ana ese A SVpmw A s

>

This website uses cookies to ensure vou get the best experience on our website. More info

-
o

Nanotechnology Physics Earth Astronomy &  Technology Chemistry  Biology

Space

Home Chemistry Polymers August 16, 2015

search

Color-changing polymer may signal traumatic brain

injuries in soldiers, athletes

August 16, 2015

. Microscopy images of the photonic crystals after nano-indentation at 30 mN (left), 80
* : mi {middie} and 80 mN (right) are shown. Credit: Yang lab
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A bomb blast or a rough tackle can inflict brain damage that

reddit destroys lives. Yet at the time of impact, these injuries are often
invisible. To detect head trauma immediately, a team of researchers
Favorites has developed a polymer-based material that changes colors
depending on how hard it is hit. The goal is to someday incorporate
Email this material into protective headgear, providing an obvious

indication of injury.

Print The team will describe their approach in one of more than 9,000
presentations at the 250th National Meeting & Exposition of the
PDF American Chemical Society (ACS).

Recent research and media accounts have indicated that soldiers
and professional athletes may suffer long-term complications—such
as memory loss, headaches and dementia—stemming from past

are now suing the National Hockey League over the same issue.
But even children playing contact sports may be at risk.

There is no easy way to tell if someone has just sustained a brain
injury, so soldiers and athletes may unknowingly continue to do the
very activity that caused the damage and potentially cause more
harm. But a force-responsive, color-changing patch could prevent
additional injury, says Shu Yang, Ph.D. "If the force was large
enough, and you could easily tell that, then you could immediately
seek medical attention,” she explains.
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Yang's team at the University of Pennsylvania used holographic
lithography (HL) to create photonic crystals with carefully designed
structures to give them a particular color, just like opals. Deforming
the crystals with an applied force changes their internal structures,
and thus the crystal's color. The material does not require power to
detect forces and is lightweight, thus offering an attractive way for
medical personnel to identify a damaging force on-site without the
use of expensive tools. However, making these crystals is an
expensive process that isn't suitable for the mass production, she
says.

So the team turned to self-assembly and polymer-based materials
that are cheaper to produce over a large area than the earlier HL

method. Younghyun Cho, Ph.D., a postdoctoral fellow in Yang's lab,

will describe the team's development, which could offer a path to
commercialization.

The first step was to mold the polymer into a structure that worked
just like the specialized photonic crystals. To make a mold, the
researchers mixed up silica particles of various sizes and allowed
them to self-assemble into crystals with the desired pattern. They
heated the polymer, which infiltrated the mold, aliowed it to solidify
and then removed the silica mold, leaving behind the inversed
polymer crystals.

The researchers then applied varying amounts of force to the
polymer crystal and recorded the color change. The results were
encouraging. "We were able to change the color consistently with
certain forces," Yang says. For example, applying a 30 mN
force—approximately the force of a sedan moving at 80 miles per
hour crashing into a brick wall—caused the crystal to change from
red to green. A force of 90 mN—the equivalent of a speeding truck
hitting that same wall—turned the polymer purple, Cho adds.

"This force is right in the range of a blast injury or a concussion,”
Yang says.
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In future studies, Yang plans to develop materials that can indicate
how quickly a force is applied, which affects how damaging a

particular trauma is on the brain.

Explore further: Fabricating 3D Photonic Crystals

More information: Power-free mechanochromic sensors from
force-recording, elastoplastic inverse opals, the 250th National
Meeting & Exposition of the American Chemical Society (ACS)

Provided by: American Chemical Society

Related Stories

Fabricating 3D Photonic Crystals
2008

(PhysOrg.com) -- “In photonic crystals, the ability to control the
structure of a material in full three dimensional space, allows you
t0 control the way that light flows through it,” John Rogers teils
PhysOrg.com. “This ...
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A Color-changing ‘blast badge’

e detects exposure to explosive

o shock waves  november 29,2010

A\f’ Mimicking the reflective iridescence of a butterfly's
wing, investigators at the University of Pennsylvania

Schiool of Medicine and School of Engineering and Applied

Sciences have developed a color-changing patch that could ..
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Scientists produce cancer drug
from rare plant in lab
Many of the drugs we take today to treat pain, fight
cancer or thwart disease were originally identified in
plants, some of which are endangered or hard to grow.
In many cases, those plants are still the primary source of ...
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German researchers using plants
fo mine germanium  september 9. 2015

A team of researchers at Germany's Freiburg
University of Mining and Technology has found a new
way to get germanium (which was first discovered in
that country and used in early transisfors}, according to a report
from Reuters—they ...
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