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Electronic Tattoo Monitors
Brain, Heart and Muscles

Download

Elastic efectronics offer less invasive, more
convenient medical treatment

Imagine if there were electronics able to prevent
- epileptic seizures before they happen. Or electronics
that could be placed on the surface of a beating heart
to monitor its functions. The problem is that such |
devices are a tough fit. Body tissue is soft and pliable Enlarge image

Archive while con ventional circuits can be hard and brittle--at John Rogers discusses his research in
least until now. the field of biosensors. Rogers
i illusfrates his work in creating ulira-thin
ggiiiﬁhgoe%g?tilgnlzarly "We're trying to bridgt_z tha_t gap,_frum s_ilicon, wafelf— and flexible biological ?nonituring
based electronics to biological, 'tissue-like’ electronics, devices fo help doclors  befter
Bionic Leg to really blur the distinction between electronics and diagnose and weal pa_TlenIs suﬁenn_g
the body," says materials scientist John Rogers at the from heart amhythmias and brain

Skin Mounted Electronics University of Illinois Urbana-Champaign. disorders. Leamn more in this video.
Credit Beckman Insfitute &t the
Engineering Safer With support from the National Science Foundation University of Ifinois af  Urbana-

Drinking Water in Africa (NSF), he's developing elastic electronics. The Champaign

innovatien builds upon years of collaboration between
Rogers and Northwestern University engineer
Yonggang Huang, who had earlier partnered with
Rogers to develop flexible electronics for hemispherical
camera sensors and other devices that conform to
complex shapes.

How Does Your Garden
Grow

This is circuitry with @ real twist that's able to monitor
and deliver electrical impulses into living tissue. Elastic ¢
electronics are made of tiny, wavy silicon structures \ | Wt
containing circuits that are thinner than a human hair, Lg% .m'.iH |15h I
and bend and stretch with the body. "As the skin Enlarge image
moves and deforms, the circuit can follow those A

. X . N - Horthwestern  University professor
deformations in a completely noninvasive way,” says Yonggang Huang explaing how he and
Rogers. He hopes elastic electronics will open a door to his collaborators developed the new

a whaole range of what he calls "bio-integrated™ medical electronic tattoo. They created a new

devices. class of micro-electronics with a
technology that they call an epidermal

One example is what Rogers calls, an "electronic sock"- electronic system (EES). Find out

-in this case, elastic electronics are wrapped around a more in this webcast video.

model of a rabbit heart like a stocking. “It's designed to Credit- Nationsal Science Foundstion

accommedate the motion of the heart but at the same
time keep active electronics into contact with the
tissue," explains Rogers.

Using animal models, Rogers has developed a version
of the sock that can inject current into the heart tissue
to detect and stop certain forms of arrhythmia.

Rogers also demonstrates prototypes of a catheter that
can be inserted through the arteries and into the
chambers of the heart to map electrical activity and
provide similar types of therapies.

He believes that one day this technology will lead to
devices like an implantable circuit that diagnoses and
perhaps even treats seizures by injecting current into
the brain.

Enlarge image

Instead of using a flat microchip as the
light sensor for their new camera, a
feam of engineers has developed a



The device might detect differences in brainwave
activity that occur just before a seizure sets in, and
could autematically counteract any electrical
abnormalities. Prototypes of the circuits are being
tested that can detect muscle movement, heart activity
and brain waves just by being placed on the surface of
the skin like temporary tattoos. The prototypes can
detect the body's electrical activity nearly as well as
conventional, rigid electrode devices in use currently.

Rogers says their size could offer benefits in many
important cases, such as monitoring the health and
wellness of premature babies. "They are such tiny
humans that this epidermal form of electronics could
really be valuable in the monitoring of these babies in a
manner that is completely noninvasive and
mechanically "invisible',” he points out.

Miles Y'Arian, Science Natinn Carresnondeant
Jon Baime, Science Nation Producer

sensor that is a flexible mesh of wire-
connected pixels. The meszh is made
from many of the 2ame materials as a
standard digital-camera sensor, but
has the unique ability to conform fo
convoluted, imegular surfaces. Find
out more in this news release.

Credit- Beckman Insfitute, Universify of
IWinois

Enlarge image
Researchers at Cornell University and

the University of Melbourne in
Ausfralia are fabricating organic
semiconducting materials with a little
help from supercritical carbon dioxide,
or GOz Organic semiconductors are
the main component of a range of
fulure organic electronics, such as
flexible flat-panel displays, inexpensive
solar cells and advanced medical
devices. Learn more in this Discovery.
Credit Chrisfopher K. Ober, Cornell
University

Civil, Mechanical and
Manufacturing Innovation (CMMI}
The mission of the Division of Civil,
Mechanical and Manufacturing
Innovation of NSF's Directorate for
Engineering iz to fund fundamental
research and education in support of
the Foundation's sfralegic goals
directed d in the discipli
of civil, mechanical, industrial and
manufacturing engineering, and
materialz design. In addition, the
division has a focus on the reduction
of risks and damage resulting from
earthquakes and other natural and
technological hazards.

Office of International Science &
Engineering (0ISE)

The Office of International Science
and Engineering (OISE) serves as a
focal point for international science
and engineering activities both inside
and outside NSF. OISE promotes the
development of an  integrated,
foundation-wide international strategy,
and i i prog
that are innovative, catalytic, and
responsive fo a broad range of MSF
interests.

Particle-free Silver Ink Prints
Small-, High-performance
Electronics

University of  lllinois  materials
scientizsts have developed a new
reactive silver ink for printing high-
performance electronics on ubiguitous,
low-cost materials such as flexible
plastic, paper or fabric substrates.

A More Flexible Window Into the
Brain

A fteam of researchers co-led by the
Jniversity of P ylvania has
developed and tested a mew, high-
resolufion, ulra-thin device capable of
recording brain activity from the
cortical surface without having to use
penetrating electrodes.




