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nherent mechanisms control a
multitude of functions that not only
keep us alive but create a micro-climate
to allow us to do so in relative comfort in
a wide variety of conditions—and all
without a second (conscious) thought
from us. If the body overheats we
perspire to cool down, if our
temperature drops our hairs stand on

end to trap air and our muscles oscillate to
generate heat by shivering; our skin is both
breathable and waterproof; and if we become
more active our hearts beat faster to pump more
oxygen to our muscles. This system developed
over thousands of years with survival the
number one priority and when humans
wandered around the planet blissfully unaware
of the concept of ‘modesty’. 

Nowadays nudity is considered a taboo by all
but a small number of people and our insistence
on covering up means that our bodies cannot
function as efficiently as nature intended.
Fortunately many fibre and fabric manufacturers
have risen to the challenge of developing
apparel that offers the ‘naked’ performance with
which we were born (and sometimes even

more), whilst also maintaining our modesty.
One of the main problems caused by wearing

clothes is that it inhibits the body’s natural ability
to control its temperature depending on if the
wearer is at rest or active and the external
weather conditions. Everyone knows that a
damp cotton T-shirt is unpleasant to wear—
whether it is wet through rain or through
perspiration it feels cold and uncomfortable as it
upsets the body’s natural micro-climate which
naturally keeps our bodies warm (at 98.4°F or
36.9°C) and dry. Moisture management is
therefore a vital function in performance apparel
and there have been numerous technical
developments in this field from developing and
combining different fibres to create a capillary
action through membrane technology to fabrics
with different zones. However, as we
increasingly expose our bodies to extreme
conditions in the name of sport and recreation,
apparel now has to offer an even higher level of
performance to maintain the body’s finely
balanced micro-climate.

I

Human physiology is a natural wonder, a finely balanced system, intricately designed to regulate
itself so as to maintain optimum performance. But, having been provided with such a ‘perfect’
system, we then reduce its efficacy by swathing ourselves in clothes and, as a result, textile
product developers in labs around the world are faced with the challenge of trying to recreate a
natural wonder.

Performing a balancing act
Coolmax has sponsored
several teams involved
in ‘hardcore’ events
such as the Adventure
Racing World
Championships 2007.

Coolmax
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Taking it to the extreme
In years gone by performance apparel was

predominantly used by professional athletes and
those heading off into the unknown on
expeditions but, as we have become increasingly
sedentary in our work, the number of amateurs
participating in ‘serious’ and ‘extreme’ sporting
activities has increased significantly. In recent
months there have been numerous events that
have underlined this trend ranging from the
Marathon des Sables, a gruelling six-day, 254
km ultra-marathon, held in the southern
Moroccan desert, to the North Pole Marathon
run on a drifting ice base in the high Arctic
Ocean. Controlling the body’s micro-climate in
such harsh conditions requires a high level of
performance from apparel as it opens up a world

of complications such as how to maintain a
comfortable body temperature in sub-zero
conditions when the wearer is perspiring as a
result of running? Or how to keep people
comfortable in the searing heat of the desert
while providing skin protection? 

Fabric manufacturers are very much on the
ball when it comes to the latest fads in sport and
several have become involved with these
‘extreme’ events as they are the perfect arena to
showcase their technology. Several Italian
participants wore clothing made with Aquafil’s
Dryarn during the Marathon des Sables. A
polypropylene microfibre, Aquafil claims it was
“ideal for such an extreme contest in the hostile



surroundings of the desert” as a result of its
thermal insulating capacities which maintain an
‘ideal’ body temperature protecting from both
the cold and heat and also expel humidity and
perspiration. Meanwhile Invista’s Coolmax has
sponsored several teams involved in ‘hardcore’
events such as The Adventure World Racing
Championships 2007 in Scotland—that covers
more than 500 miles during which the teams
have to compete in trekking, orientation,
mountain biking, kayaking, and Nordic walking.
Participating in endurance sports requires high
performance clothing and, according to Invista,
“In such a long lasting competition, it is important
for them to wear outstanding outfits in Coolmax
fabrics, which provide them with maximum
evaporative cooling, keeping them cool, and
maximising their strengths to the competition.”

Keeping your cool
As people seek ever-more-extreme thrills,

researchers have developed many moisture
wicking technologies, several of which are now
patented, such as Equilibrium from Pertex (now
owned by Japan-based Mitsui & Co.) which
combines two yarns—with larger filaments on
the inside of the garment and smaller filaments
on the outside—to transport moisture away from
skin to the outside of the fabric during high
aerobic activity. Based on the natural
phenomenon of capillary action, in which water
is drawn up into narrow spaces, Pertex fabrics
contain thousands of capillaries which spread the
moisture over a large surface area where it can
evaporate, thus maintaining the body’s natural
body temperature.

Another patented technology is Polartec’s
Power Dry highly breathable bi-component knit
construction fabrics which use different yarns on
either side of the fabric to wick moisture away
from the skin.

And the developments keep coming. Israeli
manufacturer of nylon 6.6 and microfibre yarns
Nilit unveiled what it called the “dawning of a
new age in nylon 6.6 yarns” last year when it
launched Sensil Aquarius, a high performance
yarn engineered to wick away moisture and
keep the wearer feeling dry and comfortable. To
create the new fibre, Nilit modified nylon 6.6
yarns with a special additive intrinsic in the
polymer itself, rather than adding a topical
treatment, to develop a special T-cross section
filament which increases the surface area of the
fibre and creates capillary-like micro-channels to
accelerate the removal of perspiration and
moisture away from the body. 

Inspired by nature
But keeping sports people cool is not the only

concern when participating in extreme
activities—keeping warm is equally important.

Although most sports cause the body’s
temperature to rise, it can drop dramatically
when you become inactive, and especially so in
conditions such as those experienced at the
North Pole. And whilst there are fairly simple
ways to keep warm, such as wearing thick
apparel and wadding for insulation, these
garments are not suitable for many activities as
they are frequently too bulky and constrict
movement. This has led to the development of
numerous lightweight performance fabrics that
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Improving on nature
Not content with just replicating what nature has provided, some

companies are trying to push the boundaries further by producing
functional textiles that improve the body’s performance through
increasing blood circulation and reducing muscle fatigue. Accumed has
now combined the stretchability of its Breathe-O-Prene with the
circulation characteristics of Holofiber in its FiberX with Holofiber, which
it claims increases oxygen levels in the blood stream by 8-12%, thus
aiding healing and tissue recovery. Suitable for diabetics with circulatory
problems, improved oxygen delivery to the skin is also believed to
improve performance through increased stamina, endurance and
comfort, accelerate muscle recovery after exertion and reduce the chance
of cramping, swelling and fatigue. 

Meanwhile, Tecnofilati has developed Resistex Carbon, a continuous
filament based on active carbon and polyester fibres, which not only
regulates temperature, and reduces the oxygen intake and the heart rate,
but is also claimed to have a positive impact on the muscles. In tests
carried out by the company, the concentration of lactic acid in the
capillary blood fell by about 12% when wearing a Resistex Carbon jersey
compared with a standard garment.

The advantages of muscle compressing fabrics have been recognised
by many companies and the textile products developed as a result of this
are now being adopted more and more by the giant sports brands such
as adidas and Nike.  

Asics recently launched ‘Inner Muscle’, a collection which it claims
actually improves human physiology during use as it is said to actually train
the muscles and provide improved strength, posture and manoeuvrability.

Meanwhile, sports medicine and protective sports apparel producer
Zensah launched the One-Sleeve Basketball Compression Shirt in April
which is said to allow players to return to the basketball court faster after
a shoulder injury.

The one-sleeve garment keeps the arm warm so it doesn't stiffen up
and is designed for athletes who have dislocated their shoulder or would
like to increase circulation and warmth to a specific arm, right or left, while
maintaining the maximum range of motion in the other arm.

Tecnofilati



maintain body heat whilst not interfering with
movement. Italy’s Carvico was inspired by the
Polar bear’s hollow fur when developing its
Alaska and Artica fabrics. Made up of hundreds
of hollow micro-filaments the fabrics ensure
thermal insulation without requiring bulk. With
polyamide on the outside and polyester on the
inside, the fabric allows sweat to evaporate whilst
protecting the body from low external
temperatures to maintain a comfortable micro-
climate within the garment. The idea of looking
to nature for means of maintaining a constant
temperature has been adopted by several of the
leading fabric developers and one of the most
recent launches was Schoeller Switzerland’s c-
change fabric. Inspired by the pine cone, c-
change which recently won an Innovation Award
at Techtextil is composed of a three-layered
construction, within which the flexible polymer
structure of the hydrophilic membrane alters
when the temperature changes, allowing
moisture to escape when the body temperature
rises and return to its original structure when it
cools down to store body heat and protect
against cold. 

Meanwhile, phase change materials (PCMs)
have literally encapsulated the concept of fabrics
that adapt to changing temperatures. Several
companies, such as Schoeller, Freudenberg and
Outlast are now involved in this area. PCMs
incorporate millions of solid micro-capsules into
fabrics which turn to liquid as soon as the body
produces too much heat, thus absorbing the
heat and cooling the body. Once the
temperature drops again, they return to their
solid state and release the stored heat back to
the body to create a comfortable environment in
tune with our natural physiology.

Moving into a new zone
There is no denying the progress that has

been made in thermal regulating fibres and
fabrics, but one problem remains: our bodies

are not the same temperature all over and do
not react in the same way to changing
temperatures. Therefore, fabrics that may keep
our torso comfortable may not have the same
effect on our legs. This has led to producers
now launching fabrics and garments with
‘zoned’ technology to provide different
functions for different areas of the body. Well
known for its membrane technology, W.L. Gore
introduced its Comfort Mapping technology last
year, which incorporates targeted fabric zones
that correspond to the needs of the different
parts of the body such as extra protection for
the head, feet, shoulder and kidney areas, and
extra breathability in areas where heat can build
up. Although developers have long been aware
of these variations in temperature, it was only
once Gore had developed a new patented seam
sealing technology—which provides a watertight
seal for seams that join fabrics with dissimilar
surface textures and thicknesses—that products
of this kind became feasible. Switzerland’s Odlo
has also developed its own ‘Zoned Function’
technology which incorporates insulation in
those areas where the body is particularly
exposed, mesh material for effective moisture
management in places where the body
perspires the most, elasticised materials and
stretch inserts in areas where movement is
particularly intense, and stitchless bonding to
prevent rubbing and pressure points. And, if
you think about it, this definitely goes some way
to replicating human physiology: we have hair
in the places where we sweat the most or lose
the most heat so that we can regulate our
temperature, whilst our skin is extremely elastic
to allow for freedom of movement.

Our bodies may not have been designed to
wear clothes, but thanks to the constant
developments in performance fabrics, the
garments now available really do feel and act like
a second skin.
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W.L. Gore introduced its
Comfort Mapping
technology last year,
which incorporates
targeted fabric zones
that correspond to the
needs of the different
parts of the body.

W.L. Gore

Odlo has developed its
own ‘Zoned Function’
technology which
incorporates various
materials with specific
characteristics to indiv-
idual zones of the body.

Odlo
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