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pioneer.

One example is called the biostamp, “a prototype designed to showcase the
benefits of this technology,” according to Benjamin Schlatka, MC10 co-founder and
vice president of business development. “We are in the process of developing
biostamps now to measure and provide feedback on a variety of physiological

functions,” he wrote in an email.

The company partners with large industry players like Reebok and is focused in
four primary industries: consumer electronics, connected health, medical devices
and military applications, according to Schlatka. He said MC10 and Reebok are
developing a product based in part on Lu’s research that will launch this year, but

declined to provide details.

Lu says her work also has potential for use inside the body, for example, as part of
a “smart” catheter that could feed doctors information on the condition of blood

vessels.

Lu, an assistant professor who joined the department of aerospace engineering
and engineering mechanics in 2011, says achieving the stretchability of skin has
been a long time coming. As part of the U.S. space program in the 1960s,
scientists found that brittle silicon wafers, when made thin enough, became flexible
and could then be rolled up and sent into earth orbit where they were used as solar

cells to collect energy.

The field was ripe for innovation in 2009 when Lu received her PhD in material
mechanics from Harvard University and joined the Rogers Research Group at the
University of lllinois. The Rogers lab was looking to make electronics more useful
for medical purposes — for example, by making devices more compatible with

human tissue.

Lu’s insights into the mechanics of materials were crucial in figuring out how to
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Eventually, Lu realized that a meshwork ot serpentine=shaped metal riobons would
provide a stretchable platform for nanosized silicon membranes and that the

combination would flex without breaking.

Lu is now designing the next generation of the electronic tattoo, what she calls
transdermal electronics. To do that, she is experimenting with adding prongs so
small they will go unnoticed by the wearer but will help the device receive better
signals from inside the body. She also wants to hollow out the prongs to allow

doctors to administer medicine or take fluid samples.

Fellow Cockrell researcher Zheng Wang, meanwhile, has done his pioneering work
in nanophotonics, researching how light interacts with other things, like solid

materials.

For instance, Wang has made inroads in the constant search to find better, faster,
more efficient ways to transmit data. Recently, he and colleagues at Sandia
National Laboratories demonstrated a better way to convert optical signals to
acoustic signals than was previously known. The advance could have dramatic

implications for communications technology.

“What we did in this work was to show, ‘OK, now, you can actually produce sound

”

from light very, very efficiently,” said Wang, explaining that ultrahigh-frequency

acoustic waves can carry a signal used for communication.

Wang said his demonstration was significant in part because it means the
conversion from optical to acoustic signals could take place on a single chip

instead of a whole circuit board, requiring much less energy.

Down the road, this discovery could improve systems like cell phone signal routing
and transmission, or any system that relies on signal switching, though Wang

cautions that such practical results have yet to be demonstrated.

Wang has also done groundbreaking work creating fibers that can shift back and
forth between different capabilities. Wang and a research group at MIT
demonstrated for the first time that a fiber could send and receive optical and

acoustic information, as well as sense and create pressure.

In August 2010, the journal Nature Materials described how these fibers could form
the basis for an “active” catheter that could collect blood pressure and blood flow
measurements in very small blood vessels such as those inside the brain. In
addition, these fibers could produce images from inside air-filled organs such as
the lungs, stomach or intestines that cannot be imaged from outside the body using

ultrasound.

Such technology could be useful in creating devices that make the diagnosis of

heart or lung abnormalities easier, Wang said.

The fibers could also have uses outside human health. For example, the
technology might come in handy for testing hard-to-access areas in machinery or
electronic devices, to find cracks or defects, said Joseph Haus, who directs the
electro-optics program at University of Dayton’s LADAR and Optical

Communications Institute.

Program administrators hope the new research center, which specifically focuses
on nanomanufacturing systems, will prove fertile ground for the work of

researchers like Wang and Lu, and those who may come after them.
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leaders in that area,” said Mary Toney, a program director with the National

Science Foundation, which is funding the center over five years.

The center, which will partner with the University of New Mexico and the University
of California at Berkeley, as well as the private sector, is one of only three of its

kind in the nation.
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CORRECTION: This story has been updated to say that Zheng Wang is an

assistant professor in UT's Department of Electrical and Computer Engineering.
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