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By Joy Tibbs

ealthy eating and regular exercise have
long been considered key factors in
maintaining an active lifestyle. And
garment manufacturers have been
giving the health-conscious an extra
helping hand by creating apparel that
not only enhances comfort during
exercise, but that can actually monitor
the body's response to different activities
as the wearer keeps fit. These smart clothing
items can record details such as heart rate and
calories burned without inhibiting the wearer’s
exercise programme in any way.

The LifeShirt system, created by California-
based VivoMetrics, was recently used by
researcher Bruce Johnson to collect data at the
South Pole. Dr Johnson was researching the
epidemiology of altitude illness, which can be
extremely debilitating, particularly for those
involved in sports such as snow skiing or hiking
in mountainous regions, as well as aerial
activities. He used the non-invasive ambulatory
monitoring system to collect, record and analyse
a range of cardiopulmonary functions, such as
electrical activity of the heart.

The shirt is a lightweight, machine washable
garment containing embedded sensors to
collect the data. Optional peripheral devices can
be used to measure electroencephalography
aswell as electrooculography, leg movements,
temperature, blood pressure, blood saturation,
end-tidal carbon dioxide (measuring levels of the
gas in the breath we exhale) and coughing.

“The South Pole is at a pressure altitude that
often approaches 3,500 metres,” explains Dr
Johnson. “While this is not extremely high, the
rapid transport to altitude, the cold and dry air
and sometimes heavy work increase the
symptoms of altitude sickness.

“Part of the study was to use the Vivometrics
Lifeshirt. We did approximately 170 sleep studies
on individuals both at sea level (McMurdo
Station) and the Amundsen Scott South Pole
station,” he says, adding that data from the trip

is currently being analysed.

And, according to Dr Johnson, there are many
potential uses for the technology. “There is a
growing market for being able to monitor
physiology in patients and athletes, for health
reasons and research purposes. This will be a fast
growing industry,” he says. In terms of usage, he
calls the system “easy to use” and insists that it
offers great support and stable readings,
confirming readings previously validated with
more standard techniques.

The director of marketing at VivoMetrics,
Stacey Williams, adds that the shirt has been
tested in various different conditions, including
other extreme environments such as during tests
by the US Air Force, in the Indy Racing League
on drivers travelling at nearly 350 kilometres an
hour, and on 80 subjects who wore LifeShirts
while scaling a glacier in the Italian Alps on their
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The VivoMetrics's
LifeShirt in action
during Dr Bruce
Johnson’s research at
the South Pole.

@ VivoMetrics
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Ms Williams says that, although health- . " .
monitoring garments like the LifeShirt should

eventually be available for retail, the technology

[ cur‘r'en‘dy being used mostly by professional P , » 4
sports teams and by first responders during live- r / - o~
fire training. “It wouldn' 1't be too far of a stretch to - -

think that a consumer product would be the
next generation of LifeShirt,” she adds.

Another research project is currently being
carried out by a consortium of eight educational
_institutes and organisations including the Swiss
Centre for Electronics and Microtechnology, the
French Atomic Energy Commission, Italian
smart materials specialist Smartex, and the
University of Pisa. This initiative, known as
the BIOTEX Project, will include
experiments with various ways of
integrating health-monitoring tools into
textiles. Contributors hope that the
project will eventually be able to produce
garments that can improve early illness

detection and metabolic disorder.

Again, sensors are being used to
monitor body fluids and to perform
biochemical measurements.
Coordinator of the BIOTEX Project,

Jean Luprano, explains: “We have
created a shirt and a band to support

the sensor patches that take
measurements from the wearer's sweat. We are l
preparing pilot tests (on five or six subjects each)

for a few applications,"namely sportsmen, obese

children and people with diabetes.” BIOTEX is

looking into the feasibility of using these sensors v
as well as trying to find a suitable tool with which

to demonstrate the benefit of them.

“The project now needs interested companies ‘
that are ready to invest and make a product to
come forward,” says Mr Luprano. He explains - -’
that the first step would be to perform “a large- - < >=
scale validation” of the resulting product -
(perhaps on 50 or 100 people for the right
length of time). The most likely garment

* companies would come up with as a starting
point, he feels, would be a T-shirt and an
abdominal band, both with sensory patches.

The benefits for athletes wearing a garment
like this would be numerous, and the technology
could potentially play a crucial role in their
preparation for major events. Mr Luprano says
athletes are ready to use tools that could improve
their results or contribute to an improvement in
their performances. Knowing the composition of
their sweat could inform athletes about fitness
levels and help them see how much further they
can run or how much faster before any problems
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The NuMetrex Racer Tank features a shelf bra
where the electronic sensing technology is
integrated into the fabric to monitor heart rate.

® NuMetrex

set in. They could also receive timely warnings
about dehydration, especially during a long race
such as a marathon.

A growing market

Demand for health-monitoring garments from
the sporting arena appears to be growing.
“People performing sports for leisure are always
ready to spend money on equipment, as long as
it provides them with a good looking garment,
helps them improve their performance (at least
virtually) or make them like their sport friends,”
explains Mr Luprano. “The interest is there, the
demand sometimes also, but textiles with
sensors like in BIOTEX have to be validated first.”
The sensors will be detachable so that washing
and caring for the garment should be
straightforward.

Meanwhile, NuMetrex, a Textronics brand,
recently launched a tank-top for women runners
in collaboration with Canadian athletic apparel
company lululemon athletica. The technically
advanced Heartbeat Tank, which is made from
quick-drying nylon and Lycra, can monitor the
wearer's heart rate without requiring women to

including length of time spent exercising,
calories burned and heart rate performance.
There is a small pocket in the bra to fit a
compatible snap-in transmitter in order to relay
the information to a compatible watch or to a
cardio machine.

For professional and amateur

According to communications manager at
lululemon athletica, Sara Gardiner, the tank is
intended for professional and amateur athletes
alike; however, most buyers are joggers who
train on a regular basis. The tank is seamless to
prevent chafing and provides low to moderate
bust support. It also uses a wicking knit
construction to aid moisture management
during exercise.

These are just some of the many health
monitoring sportswear accessories. Other recent
developments include: the Sensatex SmartShirt,
which monitors the wearer's heart rate,
respiration and movement wirelessly and
remotely; and a new mobile phone made by
Samsung and adidas, offering a personal
training system with a built-in stride sensor and
heart rate monitor.

While some of these products are still in the
development phase, it appears that garments
capable of monitoring heart rate and other
health benefits could help to monitor and even
to improve the way people work out.
Furthermore, the technology may be used in
early diagnosis of illnesses and sleep disorders.
However, for the time being this type of smart
apparel is still likely to be used primarily by
professional sportspeople and by those working
in extreme conditions. &

.

EAMSUNG

Adidas and Samsung have collaborated to create the miCoach training
system providing personalised audible feedback; Samsung phone, heart
rate monitor, stride sensor chip to fit all adidas running footwear,
compatible adidas apparel and tailored training programmes.

@ adidas

wear the traditional strap during exercise.

Like the LifeShirt, the top contains a number
of sensors. These sensors, located in the inner
shelf bra, give the wearer direct feedback
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