‘Electronic Skin' Grafts Gadgets to Body - ScienceNOW

[ ]
=l== Knome

SIIGT IV I TV IS WY U UG J=UiIvid.

From DNA to
Discovery

- SEARCH
AAAS.ORG | FEEDBACK | HELP | LIBRARIANS [Cosi News | -ADVANCED

ALERTS | ACCESS RIGHTS | MY ACCOUNT | SIGN IN

n‘ms NEWS SCIENCE JOURNALS CAREERS BLOGS & COMMUNITIES MULTIMEDIA COLLECTIONS JOIN | SUBSCRIBE

News Home | gscienceNOW | Sciencelnsider Premium Content from Science  About Science News

Home > News > ScienceNOW > August 2011 > 'Electronic Skin' Grafts Gadgets to Body ADVERTISEMENT

Science [NOW] ve 1o e minuTe uews Fom science i [ Graduate Programs

search by university,
topic, or location

Science[[Vg]  Electronic Skin' Grafts Gadgets to Body yx e

Every Thuraday &t 3:00 p.m. EST | by Jon Cartwright on 11 August 2011, 2:01 PM | 6 Comments

RECENT ARTICLES & [MEMp=u=i=Y=NingiN £ W EETNHE? el sUl + QYIS PREVIOUS ARTICLE NEXT ARTICLE

ADVERTISEMENT
He may have had a laser in his watch and a radio in his lighter, but

ENLARGE IMAGE

even James Bond didn't sport gadgets tattooed to his skin. Now he
could, thanks to the development of ultrathin electronics that can be
placed on the skin as easily as a temporary tattoo. The researchers
hope the new devices will pave the way for sensors that monitor
heart and brain activity without bulky equipment, or perhaps
computers that operate via the subtlest voice commands or body
movement.
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Stretchy and bendy electronics have been around for a few years.

One approach is to write circuits onto materials that are already Electronic tattoo. Wearing high-tech
. X gadgets has never been so easy,
flexible, such as ink on paper, so gadgets can be folded and put thanks to the latest advance in bendy
away. Another is to make the circuits themselves flexible. In 2008, for electronics.
Do Golf Courses Make example, engineers at the University of Tokyo created a conductive Credit: John A. Rogers
Good Bat Habitats? material that looked a bit like a fishnet stocking. Made of carbon

nanotubes and rubber, it could stretch by more than a third of its

natural length, possibly enough to make robots become more agile.
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The problem with these past attempts, says materials scientist John Rogers of the University of lllinois, :
e-mail alerts

Urbana-Champaign, is that none of them has been as stretchy and as bendy as human skin. That's a shame,
o - . ) o . . and newsletters
because scientists have had grand visions for integrating the skin with electronics, from medical sensors to

. . delivered straight to
music players or cell phones that you can literally wear on your arm.
ScienceShot: Worms your home, office,

Enter the Synthetic Age . 3 :
Now, Rogers and his colleagues at Urbana- or mobile device.

Champaign and other institutions in the United

e States, Singapore, and China have come up with ~ Register Today
= v-—h}—\ a form of el.ectromcs thét almost pr.eusely
ek e matches skin's mechanical properties. Known as .
/ ) : L
= idermal electroni h n lied in SCI-ence
similar way to a temporary tattoo: you simply RYAAAS
Pushing Light Beyond place it on your skin and rub it on with water
Light Speed (see video). The devices can even be hidden

under actual temporary tattoos to keep the
electronics concealed.

"The skin represents one of the most natural

places to integrate electronics,” says Rogers,
Rub on, peel off. So-called epidermal electronics is as simple

whose group's paper appears online today in to apply, and remove, as a temporary tattoo.
Science. "As the largest organ in our body, and Credit: John A. Rogers
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world, it plays a special role."

over 24 hours almost anywhere on the body.

The new technology is the product of advances in several areas. One is in the active circuit components—
transistors, diodes, and other inherently stiff semiconductors—which Rogers's group has flattened and shrunk
to the size of the tiniest bumps and wrinkles on the skin. Another is in the material on which these
components are arranged: a sheet of rubbery "elastomer” that mimics the mass, thickness, and elasticity of the
skin. Like an extra-clingy plastic wrap, the elastomer sticks to the skin naturally, using only the weak, short-
range, attractive forces that always exist between neighboring molecules for adhesion. It can stay attached for

The third important ingredient is the circuit's arrangement. Place the components and wires too close and they
will stiffen the device, making it liable to tear. So Rogers's group uses a computer program to predict all the

stresses and strains that arise with different designs and then picks the one that keeps elasticity at a

ScienceShot: World's maximum.
Oldest Wood

In one experiment, the group applied a device the size of a postage stamp to a person's chest to pick up the

electrical signals produced by the heart. The measurements agreed "remarkably well" with those produced by
a hospital electrocardiogram, the researchers say, without relying on potentially uncomfortable gels or tape. In
another experiment, the group applied a device containing a microphone to a person's throat and fed the

signal to a computer. The computer could recognize four different words: "up," "down," "left," and "right." This

technology could eventually help people with some disabilities control computers, the researchers say.

Three Snug Bugs

Physicist Siegfried Bauer of Johannes Kepler University in Linz, Austria, agrees that epidermal electronics

have important medical applications. However, he notes that the technology needs to be tested with a range

of skin conditions, from dry to sweaty. "Circuits must allow for transpiration and breathing," he says.

Rogers and his colleagues have separately demonstrated that they can add other useful features to epidermal

electronics. Solar cells could one day power the devices without an external source; meanwhile, signals

recorded by the devices could be transmitted to a base station wirelessly with antennas. In the long term,
Rogers believes the technology could provide an electronic link to the body's most subtle processes, including

AFRICA (2) the movement of enzymes and antibodies, to track the path of disease. "Ultimately, we think that [our] efforts
ANATOMY, can blur the distinction between electronics and biology," he says.
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