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Lighter
E L E M E N T S

Material Achievements: 
How Smart They Are
Cuddly toasters: If you’ve ever picked
up a piece of kitchenware only to find
out that it hadn’t sufficiently cooled
down, then you’ll appreciate the work
being done at Cranfield University
(Shrivenham, U.K.). The Humanware
Group, a multidisciplinary team of
materials engineers, industrial design-
ers, and psychologists, has adapted
polymer research originally designed
for use by the military into the world
of consumer products.

Over the past five years, the group
has developed a range of concept prod-
ucts based on “smart” materials. One
of its best-known products is a color-
changing kettle (white for cold to red
for hot) based on thermochromic poly-
mer technologies, a version of which
is commercially available as the Ther-
mocolor Kettle. Yet another product
is a toaster with a polymer coating that
becomes “cuddly” when handled gently
and stiff when handled roughly.

“Smart materials technologies have
enabled us to develop a new paradigm
in the design of consumer prod-
ucts,” says group leader Clifford Friend.
“Their ability to alter characteristics
such as color and shape in real time
can be used to generate greater prod-
uct appeal, improving sales potential,
as well as providing new functions
which enhance the performance of
what are traditionally considered
commodity goods.”
Photovoltaic frocks: Along similar lines,
anyone who has suffered from tennis
elbow or spent nights shivering in a

cold tent while camping will appre-
ciate the efforts of researchers at the
University of Wollongong (Australia).
Scientists at the Intelligent Polymer
Research Institute (IPRI, www.uow.
edu.au/science/research/ipri) have
found that they can coat fabrics
with electricity-conducting carbon
nanotubes. In one application, the
IPRI researchers, collaborating with
colleagues at the university’s Depart-
ment of Biomedical Sciences, creat-
ed sportswear that can be used as a
mechanical strain gauge, reacting to
stress changes in an athlete’s joints.

Similarly, in conjunction with the
U.S. Army Research Office, the IPRI
researchers are trying to coat fabric
with photovoltaic polymers that will
convert sunlight into electricity. These
fabrics can then be used in remote
areas for tents, clothing, or blankets
that generate electricity from sunlight.
Alternatively, people might have their
clothing coated in an alarm polymer
that changes color or sounds an alarm
when exposed to toxic gas.
Thermos ski again: Have you ever
wondered how a thermos knows

whether to keep the fluid it contains
hot or cold? Well, I haven’t, but it
sounds like researchers at Outlast Tech-
nologies (Boulder, CO) have. These
intrepid scientists looked at basic ther-
mos technology and incorporated it
into a smart fabric that controls the
personal climate of its wearer, dubbing
their new material Thermocules.

The material contains 10-µm acrylic
microspheres filled with a paraffin wax
designed to melt at 95 °F. When a
person wearing the material is active
and heats up (e.g., negotiating slaloms
on a mountainside), the wax melts,
which stores the emitted body ener-
gy as latent heat. Later, when the
body is at rest and begins to cool (e.g.,
riding the ski lift back to the top),
the wax solidifies, releasing the stored
heat back to the wearer. A video
demonstration of the technology
can be found at the company’s website
(www.outlast.com).

The technology has been available
for several years and is commercially
available in products sold by clothiers
such as Land’s End and The North Face.

Randall C. Willis ◆
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Please send your work-related sto-
ries to the Editorial Office as listed
on page 3. If your humor is pub-
lished, you will receive either a
Today’s Chemist at Work T-shirt or
coffee mug.


