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ENGINEERING

So�  Circuits
New netlike circuits could create “cyborg tissues”

Seamlessly integrating  powerful, 3-D 
computer circuits into soft materials such 
as rubber has been an elusive goal in engi-
neering. Now re searchers say they have 
developed a type of circuit that is soft and 
po rous—more like a net than a chip. Manu-
facturers could weave these circuits into an 
extraordinary range of materials to create 
“smart matter” that scans and reacts to its 
surroundings or even “cyborg tissues”—
human skin and organs that could report on 
their own health. 

Nanoscientists Jia Liu and Charles Lieber 
of Harvard University and their colleagues 
began with silicon wires, each roughly 30 
nanometers (billionths of a meter) wide, 
arranged in two-dimensional circuits. 
Although some hardened epoxy surrounded 
the nanowires, these fl at circuits were more 
than 99 percent empty space, resembling 
nets with large holes. These fl exible circuits 
could then be rolled up like scrolls, creating 
three-dimensional stacks that could lead to 
dramatically more powerful computers. The 
researchers could readily fi ll the voids in 
these novel electronics with a wide variety 
of materials by pouring liquids into the 3-D 
devices and letting them solidify. The result-
ing hybrid materials can be “very smart sys-
tems,” says Liu, whose team detailed its fi nd-
ings online in April in Proceedings of the 
National Academy of Sciences USA.

For instance, electronic networks in sili-
cone rubber can signal when and how the 
material is deformed—a system that can, for 
example, warn drivers of damage to a tire 
before it blows out. Future versions of smart 
matter could include furniture that tracks 
vital signs and contact lenses that record 
and display data, Liu suggests. “We believe 

our method opens up lots of opportunities 
to merge electronic systems into every 
aspect of our life,” he says.

“This is groundbreaking research that 
pushes the electrical sensing device to a 
new level of complexity and functionality,” 
says materials chemist Yat Li of the Univer-
sity of California, Santa Cruz, who did not 
take part in this work.

The lattices could also be combined with 
gels containing living cells. The resulting 
cyborg tissues could serve as replacements 
for damaged organs that can give feedback 
on how they are doing or even enhance 
human capabilities—cyborg skin, for exam-
ple, could have extra senses to make it 
smarter, and cyborg bones and muscles 
could make people stronger. “Cyborg tissue,” 
Liu says, “will be the most important appli-
cation from this research.” —Charles Q. Choi
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3-D circuits could enable “smart 
matter” that reacts to surroundings.
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Percentage  of U.S. adults who report having talked on a cell phone while 
driving in the past 30 days. The rate was higher than in seven European 
countries also surveyed, where the numbers ranged from 59 percent 
in Portugal to 21 percent in the U.K., according to a report released 
in March by the U.S. Centers for   Disease Control and Prevention. caravan

vacation at caravan∙com

Top: Enjoy two nights at the South Rim 
of the Grand Canyon; Hike Yosemite Valley 
& stay overnight at Yosemite View Lodge
Visit pristine Jenny Lake, Grand Tetons 

Grand Canyon

Bryce Canyon

Mt. Rushmore

Yellowstone

Yosemite

Zion Park

Glacier Park

Grand Tetons

Monument Valley

Call now for choice dates!
 FREE Vacation Catalog
  1-800-CARAVAN

cararar

Monument ValleyMonument Valley

Call now for choice dates!
 FREE Vacation Catalog
  1-800-CARAVAN

AMER
ICAS

Visit
America’s Parks

8 Days from $1195
+tax,fees

Scientific.American.AP-2.125x9.5.pdf   1   4/19/13   12:43 PM

sad0613Adva3p.indd   21 4/19/13   5:49 PM




