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Editorial: active transdermal
patches provide opportunities for
smart fabrics

WHAT IS A TRANSDERMAL PATCH AND HOW IS IT USED?

 
A transdermal patch is a medicated adhesive patch which is placed on
an area of the skin to deliver a specific dose of medication through the
skin and into the bloodstream.

The first patch available commercially and on prescription was used
to administer the drug scopolamine for treating travel sickness. The
patch was approved by the US Food and Drug Administration (FDA)
in December 1979.

Today, transdermal patches are used to deliver a wide variety of
pharmaceuticals.

Many patches are used for the promotion of healing on parts of the
body which have sustained injuries.

Alternately, they may be used to deliver drugs which have been
designed to cope with addictions. Indeed, it was the advent of a patch
to help people to stop smoking tobacco which led to the development
of the transdermal patch industry on a significant scale.

The main components of a transdermal patch include:

● a liner, which protects the patch during storage and is removed
prior to use;

● a drug, which is in direct contact with the liner;
● an adhesive tape, which adheres the components of the patch

together and adheres the patch to the skin;
● a membrane, which controls the rate of diffusion of the drug from

the patch to the skin; and
● a backing, which is the outermost layer that protects the patch

while it is being worn.

One advantage of delivering drugs via a transdermal patch compared
with other methods is that the patch provides controlled release of the
medication into the patient.
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The medication is usually delivered through:

● a porous membrane which covers a reservoir of medication; or
● through thin layers of medication which are embedded in the

adhesive and which melt when their temperature rises as a result
of heat from a person’s body.

The main disadvantage of the transdermal drug delivery method,
however, stems from the fact that human skin is a very effective
barrier.

As a result, the transdermal drug delivery method can only be used to
deliver medication which has molecules that are small enough to
penetrate the skin.

However, this limitation has spurred work on developing technologies
which are more active and also able to assist in the delivery of other
treatments.

MARKETS FOR TRANSDERMAL PATCHES AND MATERIALS
USED IN THEIR MANUFACTURE

The market for commercial transdermal patches is estimated to have
been worth about US$7.4 bn in 2012, according to a market study by
Kalorama Information—a USA-based publisher of market research on
the medical and healthcare industry. And by 2017 the market is
expected to be worth US$9.1 bn, representing an average growth rate
of 4.2% per annum between 2012 and 2017.

Within these figures, materials used in the manufacture of the patches
are estimated to have been worth about US$672 mn in 2012,
representing about 9.0% of the US$7.4 bn total.

By 2017 the value of the materials used is projected to be worth
US$902 mn, accounting for about 9.9% of the total, and representing
an average growth rate of 6.1% per annum over the five-year
period.

Table 1: Revenues generated by sales of transdermal patches and materials
used in the manufacture of transdermal patches, 2010-17
(US$ mn)

2010 2011 2012a 2013b 2014b 2015b 2016b 2017b

Transdermal patches 7,040 7,220 7,440 7,670 7,920 8,280 8,690 9,120
Materials used 628.6 644.9 672.2 703.4 745.6 788.9 838.1 902.1
a Estimates. b Forecasts.
Source: Kalorama Information.
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The supply of materials for this market can be lucrative, and a number
of key technical textile and nonwovens companies are actively
involved in such supply, including:

● 3M, a USA-based conglomerate with interests in a wide range of
product and market sectors;

● Freudenberg1, a Germany-based nonwovens manufacturer, and its
Japanese partner Japan Vilene;

● Trevira, a Germany-based polyester fibre specialist; and
● Lydall2, a USA-based nonwovens manufacturer.

NICOTINE TRANSDERMAL PATCHES

The opportunity to develop nicotine transdermal patches was
recognised by the pharmaceutical industry in the mid-1980s. At the
time, there were approximately 50 mn smokers in the USA, of whom
about one-third were attempting to stop smoking each year.
Consequently, it was clear that the potential market size was huge, and
a race to develop a nicotine patch started.

Four main development teams from the pharmaceutical industry vied
to reach the market first, namely:

● the Switzerland-based company Ciba-Geigy—now Novartis—
which developed Habitrol;

● the UK-based company Lederle Laboratories, which worked with
Elan to develop Prostep;

● the USA-based company Marion Merrell Dow, which worked with
Alza to develop Nicoderm; and

● the USA-based company Warner-Lambert, which worked with
Cygnus to develop Nicotrol.

Ciba-Geigy already had in-house expertise in transdermal patches. But
the other pharmaceutical companies did not have such expertise. In
order to develop nicotine patches, therefore, they formed partnerships
with three of the leading drug delivery companies.

The result was the development of four types of nicotine patches.
These differed in various ways but each contained:

● a contact adhesive;
● a drug reservoir; and
● an impermeable backing.
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The FDA approved all four patches in the last few months of 1991
and the patches were launched on to the market in 1992. The patches
proved to be popular and generated total sales of nearly US$1 bn
during their first year.

However, the market for nicotine patches has since stabilised, and in
2012 it had a value of US$1.2 bn.

The market for nicotine patches is dominated by two main players:

● Pfizer, a USA-based multinational pharmaceutical company and one
of the world’s largest pharmaceutical companies; and

● GlaxoSmithKline (GSK), a UK-based multinational pharmaceutical
and consumer healthcare company.

MARIJUANA TRANSDERMAL PATCHES

One surprising new development has been the introduction of
marijuana transdermal patches in the USA—in line with a
liberalisation of laws relating to marijuana in a number of US states.

These patches are aimed at consumers who want the proven medicinal
benefits of marijuana but are uneasy with the social stigma attached
to smoking it.

TRANSDERMAL PATCHES FOR RELIEVING PAIN

Pain relief transdermal patches were introduced commercially after the
successful introduction of nicotine patches.

One of the most successful pain relief transdermal patches is a
therapeutic heat wrap supplied under the brand name ThermaCare.
This was introduced into the market in 2002 by Procter & Gamble
(P&G)—a USA-based multinational consumer goods company and,
coincidentally, the world’s largest user of nonwoven fabrics. The latter
are used in the manufacture of its Pampers brand of nappies and
associated disposable hygiene products.

Tests have shown ThermaCare to be 33% more effective than
ibuprofen, a common non-steroidal anti-inflammatory drug (NSAID)
used for pain relief.

The wrap uses heat therapy to relieve minor arthritis, muscle pain,
joint pain and menstrual pain.
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It is made using a number of nonwovens and laminates. Also, it
contains small discs made from natural ingredients—namely
charcoal, iron, table salt and water—which heat up when the wrap is
exposed to air and provide at least eight hours of low-level
therapeutic heat precisely to the area of the body to which the wrap
is applied.

ThermaCare was introduced into the market in 2002. By 2003, it was
the number one product in its category and generated twice the sales
of its nearest competitor.

Initially, P&G made plenty of money in this new category. Indeed, in
2002 it shipped 40 mn ThermaCare products, which had a retail value
of US$6.99 each. This equated to a total retail value of
US$279.6 mn—which far outstripped the company’s initial target of
achieving sales of US$100 mn in the first year.

Prior to the launch of ThermaCare, the company said that the product
would rank among the highest grossing new product launches for ten
years if sales reached US$200 mn in the first year. P&G’s profit
margin on ThermaCare at that time was around 25%, which equated
to total profits of almost US$70 mn. As a result, the company
recouped much of its initial advertising and promotional costs very
quickly.

Despite the fact that sales exceeded all expectations, P&G disposed of
ThermaCare in 2008 to Wyeth—a USA-based pharmaceutical
company which was subsequently acquired by Pfizer in 2009. The
reason why P&G chose to dispose of the product remains a mystery.
Today, there are many transdermal products on the market which
deliver drugs to manage pain.

TRANSDERMAL PATCHES USED IN THE TREATMENT OF
DISEASES

Several transdermal patches which deliver drugs to treat hormonal
deficiencies and various other diseases have been developed and
commercialised in recent years.

For example, in January 2009 the FDA approved Gelnique, made by
Actavis (formerly known as Watson Pharmaceuticals), based in
Dublin, Ireland, for the treatment of an overactive bladder and in April
2012 it approved Neupro, made by UCB, headquartered in Brussels,
Belgium, for the treatment of Parkinson’s disease and restless legs
syndrome.
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MATERIALS USED IN THE MANUFACTURE OF TRANSDERMAL
PATCHES

One important supplier of materials which are used in the manufacture
of transdermal patch products is 3M, a conglomerate with interests in
a wide range of product and market sectors, based in Saint Paul,
Minnesota, USA.

The company supplies four separate components, namely:

● backings;
● delivery membranes;
● release liners; and
● tapes.

BACKINGS
3M supplies a number of flexible backing options, including
translucent monolayer films, nonwovens, opaque polyester laminates,
translucent polyester laminates and pigmented monolayer films.

The company supplies translucent backings under the brand name
3M CoTran. These foster improved skin health as they feature low
moisture vapour transmission and high oxygen transmission which
help to increase the amount of moisture present near the skin while
allowing the skin to breathe.

The company also supplies multi-directional nonwoven backings under
the brand name 3M CoTran.

These provide a similar level of performance to that of 3M CoTran
translucent backings. However, they are highly breathable and provide
increased comfort and longer wear times.

The company supplies opaque polyester-based laminates and
translucent polyester-based laminates comprising different films in a
single sheet under the brand name 3M Scotchpak.

The laminates are made without solvents or adhesives using a
proprietary process.

3M Scotchpak backings are often used in liquid reservoir systems and
in “drug-in-adhesive” transdermal systems as they are conformable
and flexible.
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DELIVERY MEMBRANES
3M manufactures a wide variety of ethylene vinyl acetate membranes
for use in transdermal drug delivery systems, including 3M CoTran
controlled-calliper membranes. These membranes are heat-sealable,
conformable and flexible, and have an extensive history of use.

The membrane which releases the drug is the most critical part of the
system—according to Lydall, a USA-based nonwovens company
which also supplies membranes—as it acts as a filter that delivers the
correct dosage of medicine from the transdermal patch to the patient
at a specific rate.

Lydall manufactures a membrane called Solupor which comprises a
microporous film made from ultra-high molecular weight polyethylene
(UHMWPE).

The use of UHMWPE results in excellent abrasion resistance and
impact resistance while providing the required peel strength.

In addition, the film has consistent internal strength, and is highly
porous to ensure durability and reliable drug delivery.

RELEASE LINERS
3M supplies fluoropolymer coated release liners under the brand name
Scotchpak which are engineered to provide a tighter release from a
wide variety of skin contact adhesives.

The release liners are compatible with many formulations and are
airtight and watertight. Also, they have excellent chemical stability.

TAPES
3M also provides nonwoven or foam tapes which are used as either
backings or protective coverings for transdermal systems. These tapes
provide excellent breathability, which enables transdermal patches to
be worn for extended periods of time.

ACTIVE DELIVERY SYSTEMS

Because human skin acts as a barrier (see page 5), not all drugs can
penetrate skin passively. Consequently, there is a potentially
significant market for delivery systems which are active.

Such systems could take the form of smart fabrics integrated with
electronics or delivery systems based on the exploitation of various
nanotechnologies.
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Efforts to develop physical or active methods of overcoming the
problem that human skin acts as a barrier have resulted in products
which make use of:

● microneedles;
● weak, continuous electrical currents;
● short, high voltage pulses;
● magnetic fields; and
● low intensity ultrasound.

However, despite years of effort, the commercialisation of active
technologies has been slow.

MICRONEEDLE TRANSDERMAL PATCHES: FLUZONE
INTRADERMAL, DRUGMAT AND VAXMAT
Microneedles are seen as one way of overcoming the problem that
skin acts as a barrier against certain drugs, such as proteins, peptides
and vaccines.

One such microneedle-based product is Fluzone Intradermal, a vaccine
for the influenza virus which penetrates the outer layer of the skin
rather than the muscle.

The product was developed by Sanofi Pasteur—the vaccines division
of Sanofi, a France-based pharmaceutical company—and was
approved by the FDA in May 2011.

Other products in this field include DrugMAT and VaxMAT, which
were developed by TheraJect, a company based in Fremont,
California, USA.

Both of these products are patches which contain arrays of
microneedles made from a sugar polysaccharide and a drug. When the
patch is applied to the skin, the microneedles dissolve and the drug is
delivered through the skin.

A similar product called ZP-PTH Patch has been developed by Zosana
Pharma, also based in Fremont, California. The product is a
transdermal patch based on microneedles and is used for the treatment
of osteoporosis in post-menopausal women.

BATTERY-POWERED TRANSDERMAL PATCH: ZECUITY
NuPathe—a pharmaceutical company based in Conshohocken,
Philadelphia, USA—has developed a single-use battery-powered
transdermal patch, called Zecuity, which is used for the treatment of
migraines in adults. The product was approved by the FDA in
January 2013.
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Zecuity is powered using SmartRelief, a transdermal delivery
technology proprietary to the company which transports medication
rapidly through the skin using a non-invasive process called
iontophoresis.

Iontophoresis involves the active transportation of molecules by
applying a mild electrical current to the skin using two reservoirs. One
of the reservoirs contains ionised, or charged, medication while the
other contains a counter ion, commonly sodium chloride.

When a current is applied, medication molecules travel out of the
reservoir into the skin, where blood vessels absorb and disperse them
throughout the body.

Unlike passive transdermal technologies, which rely on diffusion for
the delivery of medication, iontophoresis controls the amount and rate
of delivery of the medication.

Iontophoresis also facilitates the transdermal delivery of a variety of
medications which can not be delivered passively through the skin.

USING TRANSDERMAL PATCHES AS ALTERNATIVES TO
HYPODERMIC NEEDLES

HEWLETT-PACKARD (HP): SMART PATCH
Hewlett-Packard (HP)—a USA-based multinational information
technology company specialising in hardware and software—has
invented a smart patch based on its inkjet technology which injects
precise doses of a drug just under the surface of the skin.

The patch is embedded with ultrafine needles through which jets of
drugs, rather than ink, are forced. It also contains a computer chip
which can administer one or more drugs in various doses and at
different times, depending on the needs of the patient.

Individual microneedles can be programmed to administer drugs
individually. As a result, in the way that an inkjet cartridge is able to
print different colours, the patch can deliver multiple medications.

The path to commercialising this technology, however, has so far been
slow.

AMBICARE HEALTH: AMBULIGHT PDT
Ambicare Health—a UK-based company specialising in wearable light
sources for medical and healthcare consumer applications—has
developed a patch, called Ambulight PDT, to treat non-melanoma skin
cancer using photodynamic therapy (PDT).
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The company is also developing commercial consumer products for
the treatment of acne and for skin rejuvenation.

PDT is a well established alternative to surgery for many forms of
skin cancer. It involves applying a photosensitive drug to the skin and
exposing it to a selected light source in a controlled manner. The light
induces a photoreactive reaction which activates the drug and destroys
the skin cancer cells.

Ambulight PDT is connected by leads to a light-emitting device and
microcontroller and is operated by batteries. Once the light source has
been turned on, the product is capable of delivering PDT treatment
“on the move”—in contrast to conventional PDT, which utilises large
static light sources. Ambulight PDT can therefore be used within the
local community, thus avoiding the need for a patient to visit a
hospital for treatment.

This could reduce demand for hospital transport and outpatient
services, and could improve access to treatment and potentially reduce
waiting times.

The patch was designed to benefit patients who find it difficult to
access the full range of options available for the treatment of skin
cancer. In this respect, the patch is likely to be especially beneficial
to those who find it difficult to get to hospital for treatment,
particularly the elderly, immobile or disabled.

PDT treatment is less invasive than surgery. Also, unlike the surgical
removal of lesions, there is no resulting scarring and there is no need
for an in-patient hospital stay.

CARBON NANOTUBES

Nanotechnology could also prove to be important in the development
of active delivery systems for transdermal patches.

Two researchers at the University of Kentucky—Bruce Hinds and
Audra Stinchcomb—have developed a prototype of a transdermal
patch which can be programmed to deliver varying doses of
medication according to a patient’s needs.

The patch is based on a membrane which contains billions of carbon
nanotubes.

The nanotubes are “voltage-gated” so that they open and close in
order to allow fluid to flow through them at rates which are
proportional to an applied electrical current.
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The nanotubes are characterised by an unusual fluid flow which
results in extremely efficient pumping.

The patch has three layers, comprising:

● a medication reservoir on the top layer;
● a carbon nanotube membrane in the middle layer; and
● a gel on the bottom layer which attaches the membrane to the skin

and diffuses the medication into the skin.

The patch has electronic controls, and has a watch battery which can
power the carbon nanotubes continuously for ten days.

During tests of the prototype patch, the researchers were able to
steadily deliver two separate dose levels of a nicotine solution through
human skin.

According to the researchers, the patch will resemble a digital watch
when it is fully developed.

The researchers have also created a working prototype which is
controlled by Bluetooth technology and operated by a smartphone
program.

CONCLUSIONS

Transdermal patches are now available for delivering about 20
different types of medication—including addiction therapeutics,
medications for motion sickness, pain killers and replacement
hormones, among others.

In all of these treatments, the active molecules are sufficiently small
in size and have other chemical properties which enable them to move
passively through skin.

For medications which are not able to penetrate skin, delivery can be
facilitated by adding an array of microneedles. However, with existing
transdermal patches or microneedle devices, there is no control over
the release of the medication or the amount delivered over time.

Individualised treatment is often important in the care of chronic
health problems which require the condition of a patient to be
monitored closely.

For example, it may be possible to fine-tune the delivery of insulin to
people with diabetes so that it is more effective than today’s
continuously active insulin pump by using a device containing a
carbon nanotube membrane and a feedback sensor which measures
blood glucose levels.
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As with other transdermal applications, using the new technique to
deliver medications would avoid the problem of potential breakdown
in the gastrointestinal tract and some liver problems.

Overall, it can be concluded that the development of smart patches
with active delivery mechanisms is not too far away.

Robin Anson, Editorial Director
Technical Textile Markets

November 25, 2013
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Product developments and
innovations
SUMMARY

 
Tanatex has developed two new water repellent fabric treatments which are free from fluorocarbons,
and Mount Vernon Mills has developed a new fabric and a new fabric finish for use in the
manufacture of protective workwear. Teijin Aramid has developed a new aramid fabric, called Twaron
CT 608, which is made from its high performing lightweight aramid yarn Twaron 550f1000.
The company has also developed a new Twaron fabric called Twaron T765.

EMPA (Eidgenössische Materialprüfungs- und Forschungsanstal—the Swiss Federal Institute for
Materials Testing and Research) and STBL Medical Research (STBL) have developed a prototype of
a device which can monitor a person’s blood pressure continuously. Meanwhile, Greenbutts has
developed a biodegradable cigarette filter which is manufactured from a blend of flax, hemp and
cotton, and Van.Eko and Waarmakers have developed an electric scooter, called Be.e, which is made
from flax-reinforced composites.

Zeo has developed and patented a new material, called Zeoform, which is made from recycled
cellulosic fibres and water, and Bayer MaterialScience has developed a new process for producing
polyether polycarbonate polyol from CO2 for use in the manufacture of polyurethane.

BIODEGRADABLE CIGARETTE FILTERS

GREENBUTTS HAS DEVELOPED A NEW
BIODEGRADABLE CIGARETTE FILTER MADE FROM
FLAX, HEMP AND COTTON

Greenbutts has developed
a biodegradable cigarette
filter which is made from
a blend of flax, hemp and
cotton

Greenbutts, a USA-based company specialising in biodegradable
cigarette filters, has developed a filter which is manufactured from a
blend of flax, hemp and cotton.

The company aims to have the filter in cigarettes and for use in
roll-up cigarettes by 2014.

The filter uses wheat flour
and water to bind these
materials together and,
as a result, it can
biodegrade in one month,
whereas standard cigarette
filters can take up to 15
years to break down

The filter, for which a patent is pending, uses a natural starch-based
solution of wheat flour and water to bind the flax, hemp and cotton
together. As a result, the filter is capable of biodegrading within one
month.

By contrast, standard cigarette filters are made from cellulose acetate,
a man-made material derived from cellulose which can take up to
15 years to break down. Also, the material will only dissipate rather
than biodegrade.
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Also, the filter improves the
quality of the cigarette smoke
as the amounts of synthetic
chemicals present are smaller

Furthermore, because the filter developed by Greenbutts is made from
natural materials, the quality of the cigarette smoke is improved as the
amounts of synthetic chemicals present are smaller than the amounts
present in standard cigarette filters.

In developing the filter,
Greenbutts worked with
NIRI at the University of
Leeds

In developing the filter, Greenbutts worked with the Nonwovens
Innovation and Research Institute (NIRI)—which specialises in
research into cellulosic and fibrous materials—at the University of
Leeds in the UK.

Greenbutts developed
the filter because spent
cigarette filters are a
huge source of litter
across the world

Greenbutts developed the filter because spent cigarette filters are a
huge source of litter across the world. Indeed, according to research
findings by Ocean Conservancy, which mobilises an annual event
called the International Coastal Cleanup, cigarettes and cigarette butts
have constituted 30% of all the rubbish collected from the world’s
beaches in the last 25 years.

ENVIRONMENTALLY FRIENDLY FABRIC TREATMENTS

TANATEX HAS DEVELOPED TWO NEW WATER
REPELLENT FABRIC TREATMENTS WHICH ARE FREE
FROM FLUOROCARBONS

Tanatex has developed
two new water repellent
fabric treatments
which are free from
fluorocarbons

Tanatex—a Netherlands-based producer of chemicals for textile
treatments—has developed two new water repellent fabric treatments
which are free from fluorocarbons.

Fluorocarbons are used widely in treatments which are applied to
fabrics in order to provide them with water repellency properties.

Garments made from
fabrics treated with fluoro-
carbon finishes have been
found to contain substances
which are thought to be
harmful to the environment

However, garments made from fabrics treated with fluorocarbon
finishes have been found to contain substances which are thought to
be harmful to the environment—such as perfluorooctanoic acid
(PFOA), perfluorooctane sulfonate (PFOS) and fluorotelomer alcohol
(FTOH). Also, fluorocarbons are known to be bioaccumulative in
humans.

One of the new treatments
is for use on fabrics
manufactured using yarns
made from synthetic fibres

One of the new treatments, called Baygard WRS, has been designed
specifically for use on fabrics manufactured using yarns made from
synthetic fibres. The treatment is highly durable but does not
compromise the handle of the fabric to which it is applied.

The other treatment is for
fabrics manufactured using
yarns made from cotton, or
cotton and synthetic blends

The other treatment, called Baygard WRC, has been designed
specifically for use on fabrics manufactured using yarns made
from cotton, or using yarns made from blends of cotton and synthetic
fibres.

The treatments can be used
on outdoor clothing, sports-
wear and technical fabrics

The treatments are suitable for use in the manufacture of fabrics for
outdoor clothing and sportswear, as well as technical fabrics such as
awnings, boat covers and upholstery for outdoor furniture.
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2012, page 20.
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FABRICS FOR TECHNICAL TEXTILES

MOUNT VERNON MILLS HAS DEVELOPED A NEW
FABRIC AND A NEW FABRIC FINISH FOR USE IN THE
MANUFACTURE OF PROTECTIVE WORKWEAR

Mount Vernon Mills has
developed a new fabric
and a new fabric finish
for protective workwear

Mount Vernon Mills—a vertically integrated textile manufacturing
company based in Mauldin, South Carolina, USA—has developed a
new fabric and a new fabric finish for use in the manufacture of
protective workwear.

The new fabric, called
FlexTex, is flame resistant
(FR) and contains
elastomeric fibre which
provides it with flexibility

The new fabric, called FlexTex, is flame resistant (FR) and is
marketed under the Mount Vernon FR range of products. The fabric
contains elastomeric fibre which provides it with flexibility. As a
result, the wearer of a protective garment manufactured using the
fabric is able to move freely.

The elastomeric fibre also
provides the fabric with
two-way stretch properties

In addition, the elastomeric fibre provides the fabric with two-way
stretch properties, which enables a protective garment manufactured
using the fabric to hold its shape well after repeated wearing.

The new fabric finish,
called amDry, provides
the fabric to which it is
applied with water
repellency and can be
used in combination
with the company’s
other fabric finishes

The new fabric finish, called amDry, provides the fabric to which it
is applied with water repellency. Also, the finish can be used in
combination with Mount Vernon Mills’ other fabric finishes.

Mount Vernon Mills presented FlexTex and amDry at SAFETY
2013—an annual exhibition for members of the health and safety
industry—during June 24-27, 2013, in Las Vegas, USA.

TEIJIN ARAMID HAS DEVELOPED A NEW ARAMID
FABRIC CALLED TWARON CT 608

Teijin Aramid has developed
a new aramid fabric, called
Twaron CT 608, which is
made from Twaron 550f1000

Teijin Aramid—a Netherlands-based specialist in aramid fibres and a
subsidiary of Japan-based Teijin Group—has developed a new aramid
fabric, called Twaron CT 608, which is made from its high performing
lightweight aramid yarn Twaron 550f10001.

Twaron 550f1000 is said
to be the finest aramid
yarn in the world, and has
the highest tenacity and
highest breaking strength
within the company’s
portfolio of yarns

Twaron 550f1000 is said to be the finest aramid yarn in the world.
Also, within the company’s portfolio of aramid yarns, it has the
highest tenacity and highest breaking strength.

Twaron 550f1000 consists of 1,000 individual filaments with very
fine diameters. When the yarn is woven into Twaron CT 608, the
weight of the fabric is 20% lower than that of traditional aramid
fabrics.
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Anti-stab products made
from Twaron CT 608 are
light in weight, and fabrics
made from Twaron 550f1000
have excellent resistance to
fragments and bullets

As a result, items made from Twaron CT 608—such as anti-ballistic
and anti-stab products—are lighter in weight and therefore more
comfortable to wear than traditional products.

Also, fabrics made from Twaron 550f1000 have excellent fragment
resistance and bullet resistance.

Teijin Aramid is offering
new water repellent
treatments for its Twaron
CT 608 fabric so that the
latter maintains a high
level of performance in
wet conditions

Furthermore, Teijin Aramid is offering new water repellent treatments
for its Twaron CT 608 fabric to ensure that the latter maintains a high
level of performance in wet conditions.

According to the company, the new treatment is more environmentally
friendly than water repellent treatment finishes which have been used
in the past.

Twaron CT 608 was
launched at Techtextil
during June 11-13, 2013

Teijin Aramid launched Twaron CT 608 at Techtextil—an
international trade fair for the technical textiles and nonwovens
industries—in Frankfurt, Germany, during June 11-13, 2013.

TEIJIN ARAMID HAS DEVELOPED A NEW TWARON
FABRIC CALLED TWARON T765

Teijin Aramid has
developed a new Twaron
fabric called Twaron T765,
which can be used with
other materials for the
manufacture of spall liners

Teijin Aramid—a Netherlands-based specialist in aramid fibres and a
subsidiary of Japan-based Teijin Group—has developed a new Twaron
fabric called Twaron T765.

Twaron T765 can be used in combination with steel, ceramic,
aluminium and titanium for the manufacture of spall liners.

Spall liners are used to
armour civilian and
military vehicles in order to
provide ballistic protection

Spall liners are used in the armouring of civilian vehicles and military
vehicles—including tanks, trucks and armoured personnel carriers—in
order to provide ballistic protection against bullets, fragments,
improvised explosive devices (IEDs), mine blasts and projectiles.

During an impact or explo-
sion, the spall liners help to
prevent or reduce fragmenta-
tion of the vehicle structure

In the event of an impact or explosion on the surface of a vehicle, the
spall liners help to prevent or reduce fragmentation of the vehicle
structure. This is important, as fragments can often cause more injury
to passengers than an explosion itself.

Fabrics used for spall liners
are made using woven
structures, but Twaron
T765 is made using warp
knitting technology which
results in a fabric that is
heavier and sturdier and so
fewer layers are needed to
provide a high level of
ballistic protection

Usually, fabrics used for spall liners are manufactured using woven
structures. However, Twaron T765 is manufactured using warp
knitting technology.

This technology—which is also used to create advanced
three-dimensional (3D) glass fibre constructions—results in a fabric
which is heavier and sturdier.

As a result, fewer layers are needed to provide a high level of ballistic
protection.
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Also, less material has to be
purchased, processed and
treated during production
which results in cost savings

In addition, less material has to be purchased, processed and treated
during production. According to Teijin Aramid, this can lead
to substantial savings while providing a high level of ballistic
protection. 

Figure 1 Figure 2
Image showing base armour without Image showing base armour with spall liner
spall liner made using Twaron T765

Source: Teijin Aramid Source: Teijin Aramid

Twaron T765 is certified as
meeting the requirements
of STANAG 4569

Twaron T765 is certified as meeting the requirements of STANAG
4569, a NATO standardisation agreement which covers the standards
for “Protection Levels for Occupants of Logistic and Light Armored
Vehicles”.

Twaron T765 was launched
at DSEI 2013, a defence and
security exhibition held
during September 2013

Teijin Aramid launched Twaron T765 at Defence & Security
Equipment International (DSEI) 2013—said to be the world’s largest
fully integrated defence and security exhibition—which took place
during September 10-13, 2013, in London, UK.

NATURAL FIBRE REINFORCED COMPOSITES

VAN.EKO AND WAARMAKERS HAVE DEVELOPED AN
ELECTRIC SCOOTER MADE FROM FLAX-REINFORCED
COMPOSITES

Van.Eko and
Waarmakers have
developed an electric
scooter, called Be.e, which
is made from flax-
reinforced composites

Van.Eko and Waarmakers have developed an electric scooter, called
Be.e, which is made from flax-reinforced composites2.

Van.Eko is a Netherlands-based company which specialises in the
development of sustainable products in the mobility industry.
Waarmakers, also based in the Netherlands, is a design company.
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The composites are supplied
by NPSP Composites, and
they are lightweight, strong
and sustainable

The composites are supplied by NPSP Composites, a Netherlands-
based company which specialises in composite fibres. They are made
from Dutch flax fibre and then mixed with bio-resin. Because flax fibres
are used, the composites are lightweight, strong and sustainable.

The scooter has a
monocoque body which
eliminates the need for an
internal frame and the
numerous plastic panels
used in a standard scooter
frame

The shape of the scooter was designed by Waarmakers. The scooter has
a monocoque body—a construction in which the external skin of an
object supports the load. The use of a monocoque body eliminates the
need for an internal frame and the numerous plastic panels used in a
standard scooter frame. As a result, the scooter weighs only 95 kg
(209 lb), and it can support a weight of up to 180 kg.

Figure 3
Image showing the Be.e scooter charging

Source: Waarmakers

The motor can generate
100 Nm of torque and the
scooter has a speed of up
to 55 km/h

The scooter has a 4 kW electric motor and a 48 V/Ah battery. 

The motor can generate 100 Nm of torque, and the scooter has a speed
of up to 55 km/h, or 34 miles per hour (mph).

The scooter is fitted with a
charger which provides it
with enough energy to
travel 20 km (12 miles)

The scooter is fitted with a 600 watt charger which provides it with
enough energy to travel 20 km (12 miles) for every hour during which
it is charged. The charger is housed in a lockable compartment in the
scooter which is big enough to stow away a helmet.

Also, it has LEDs, a USB
charging port and a nano-
coated windshield which
repels water and dirt

In addition, the scooter has light-emitting diodes (LEDs) which light at
the front and the back, and a USB charging port which can charge the
battery of a smartphone. There is also a nano-coated windshield which
repels water and dirt.
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The scooter is now ready for
full commercial production

The scooter was launched by Van.Eko on June 27, 2013, and is now
ready for full commercial production.

A video of the scooter is
available online

A video which shows the scooter in action can be found here:
http://vimeo.com/69316313.

NEW MATERIALS

ZEO HAS DEVELOPED A NEW MATERIAL WHICH IS
MADE FROM RECYCLED CELLULOSIC FIBRES AND
WATER

Zeo has developed a new
material, called Zeoform,
which is made from recycled
cellulosic fibres and water

Zeo—an Australia-based company which specialises in the
development of sustainable materials—has developed and patented a
new material, called Zeoform, which is made from recycled cellulosic
fibres and water.

The material can be used
in a number of industries

The material, which is extremely durable and resembles wood, can be
used in a number of industries.

The cellulosic fibres used in
the manufacture of Zeoform
are derived from recycled
materials and plants

The cellulosic fibres used in the manufacture of Zeoform are derived
from recycled materials, including paper and fabrics, as well as plants.
Cellulosic fibres can also be found in some forms of algae and in the
secretion of some bacteria.

The formula used to make
Zeoform imitates a natural
glue-free process which
requires no chemicals or
glues and is “energy and
water efficient”

The formula which is used to make Zeoform imitates a natural
glue-free process called hydroxyl bonding, whereby cellulosic fibres
stick together in water.

According to Zeo, this process is non-toxic, requires no chemicals or
glues, and is “energy and water efficient”.

The resulting material is
as strong as ebony and
can be shaped using a
range of techniques

Zeo claims that the resulting material is as strong as ebony3 and that
it can be shaped using a range of techniques. As a result, the material
is suitable for use in any industry requiring woods, plastics and resins
for manufacturing.

At higher densities, it is fire
and water resistant, and
coatings which resist extreme
weather are being developed

At higher densities, Zeoform is resistant to water and fire.

Also, the company is developing coatings which will be capable of
resisting extreme weather conditions.

Zeo has launched a
campaign to raise funds

Zeo launched a campaign to raise development funds at the Sydney
ExoXpo—an exhibition for sustainable products—which took place
during September 20-21, 2013, in Sydney, Australia.
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NEW PROCESSES

BAYER MATERIALSCIENCE HAS DEVELOPED A NEW
PROCESS FOR PRODUCING POLYETHER
POLYCARBONATE POLYOL FROM CO2 FOR USE IN THE
MANUFACTURE OF POLYURETHANE

Bayer MaterialScience has
developed a new process for
manufacturing polyether
polycarbonate polyol from
CO2 for use in the
production of polyurethane

Bayer MaterialScience has developed a new process for manufacturing
polyether polycarbonate polyol using carbon dioxide (CO2).

The polyol made using the new process is employed in the production
of polyurethane, a material which is used to manufacture a number of
products, including foam and insulation for buildings.

Most polyurethane is made
from polyols derived from
fossil fuels or biomass

Most polyurethane is manufactured from polyols which have been
derived from fossil fuels—such as petroleum, natural gas and coal—or
derived from biomass.

The new process was
developed under a publicly
funded research project

The new process was developed under a publicly funded research
project, called Dream Production, in collaboration with partners from
industry and academia.

The CO2 used to make the
polyol comes in liquid form
and is supplied by RWE

The CO2 used in the manufacture of the polyol comes in liquid form
and is supplied by RWE, a Germany-based energy company, from its
power plant near Cologne, Germany.

CO2 is chemically inert, but
a catalyst has been disco-
vered which increases the
rate of the chemical reaction
that produces the polyol

CO2 is chemically inert and does not react readily on its own with
other substances.

However, a catalyst has been discovered which increases the rate of
the chemical reaction that produces the polyol.

The catalyst also helps to
reduce the amount of
energy which is consumed
by the reaction

Furthermore, the catalyst helps to reduce the amount of energy which
is consumed by the reaction. As a result, the process is said to have
a lower impact on the environment than conventional production
methods, and is less costly.

The process has been tested
and samples of polyol have
been made, and test poly-
urethane foams made from
the samples have the same
quality as those made in
the conventional way

Bayer MaterialScience has been testing the process intensively since
early 2011, and has been using it to manufacture samples of the
polyol using CO2 at its pilot plant in Leverkusen.

According to the company, the test polyurethane foams made from the
samples are of the same quality as those produced in the conventional
way.

Bayer MaterialScience is
planning to build a facility
to manufacture the polyol

Furthermore, Bayer MaterialScience is planning to construct a facility
to manufacture the polyol using CO2 at its site in Dormagen,
Germany, and intends to start industrial production in 2015.
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The first commercial end
product made from
polyurethane produced
using the polyol will be a
polyurethane foam mattress

The first commercial end product made from polyurethane produced
using the polyol will be a polyurethane foam mattress.

Subsequently, other types of polyurethane products will be
manufactured using this method.

The CEO of Bayer
MaterialScience has said
that CO2 is a “useful and
profitable raw material”

When news of the new material was announced, the chief executive
officer (CEO) of Bayer MaterialScience, Patrick Thomas, said: “CO2

is taking on a new light: the waste gas is turning into a useful and
profitable raw material. That makes us one of the first companies
worldwide to take an entirely different approach to the production of
high quality foams.”

Bayer MaterialScience is a
manufacturer of high-tech
polymer materials

Bayer MaterialScience is a manufacturer of high-tech
polymer materials based in Germany and forms part of the
Bayer Group.

TECHNICAL TEXTILES FOR MEDICAL EQUIPMENT

EMPA AND STBL MEDICAL RESEARCH (STBL) HAVE
DEVELOPED A PROTOTYPE OF A DEVICE WHICH CAN
MONITOR A PERSON’S BLOOD PRESSURE
CONTINUOUSLY

EMPA and STBL have
developed a prototype
of a device which can
monitor a person’s blood
pressure continuously

EMPA (Eidgenössische Materialprüfungs- und Forschungsanstal—
the Swiss Federal Institute for Materials Testing and Research)
and STBL Medical Research (STBL) have developed a prototype
of a device which can monitor a person’s blood pressure
continuously.

The device can be used
by patients with high
blood pressure, and also
as a heart rate monitor
and as a device to
monitor fitness levels

The device can be used by patients who have high blood pressure to
monitor their blood pressure.

It can also be used as a heart rate monitor for use during leisure and
sports activities, as well as a device for monitoring fitness levels in
sports.

The device uses sensors to
measure the contact pres-
sure, pulse and blood flow

The device can be worn on the wrist, and uses sensors to measure the
contact pressure, pulse and blood flow on the surface of the skin in
the vicinity of the wrist.

These sensors are made
from piezo-resistive fibres,
and are electrically
conductive and can detect
any movement or change
in pressure

These sensors are made from piezo-resistive fibres, and were
developed by scientists at EMPA’s Laboratory for High Performance
Ceramics. The piezo-resistive fibres are electrically conductive and can
detect any movement or change in pressure. The fibres convert this
movement or change in pressure into an electrical signal and transmit
it to the device.

The sensors are also able
to register slippage or
muscle tension

The sensors are also able to register slippage or muscle tension from
a change in signal strength, which enables the measurements to be
corrected accordingly.
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Tests have been conducted
to confirm the functionality
of the sensors, and EMPA
is now working to integrate
the sensor into the device
in a more attractive way

EMPA and STBL produced the first prototype of the device in 2010.
Since then, they have conducted relevant tests to confirm the
functionality of the sensors.

EMPA is now working to integrate the sensor into the device in a way
which is more attractive and easy to install.

Measuring and monitoring
blood pressure usually
involves a cuff and, in some
cases, invasive monitoring
is used by inserting a
catheter into an artery

According to STBL, the market for a device of this type is enormous
as cardiovascular diseases constitute the most common cause of death
worldwide. Measuring and monitoring blood pressure usually involves
a cuff which is activated every 15 minutes over several hours and
compresses the upper arm. In some cases, invasive monitoring is
used—by inserting a catheter into an artery.

The device developed by
EMPA and STBL allows
for constant measurement
and for medical staff to
be alerted if there is a
possibility of an imminent
heart attack or stroke

The device developed by EMPA and STBL allows for constant
measurement and for medical staff to be alerted if there is a possibility
of an imminent heart attack or stroke.

This enables emergency measures to be taken before anything more
serious happens. This is possible because a heart attack, like a stroke,
is preceded by an increased pressure wave which the device can
record and analyse.

To improve the accuracy
of the device during such
events, EMPA and STBL
will conduct further tests
on humans using the device

In order to improve the accuracy of the device during such events,
EMPA and STBL will conduct further tests on humans using the
device. At present, the companies are undertaking clinical trials. The
first measurements have already been taken in parallel with a catheter
procedure, and the device has shown “very promising” results.

The device will be cheaper
than existing 24-hour
monitoring devices—

The device will be cheaper than existing 24-hour monitoring devices,
such as those currently used in hospitals. The latter are reported
to cost up to Swfr6,000 (US$6,371) whereas the device developed
by EMPA and STBL will cost around one-tenth of this amount.

—and it also allows the
blood pressure of a patient
to be recorded in his or
her natural environment

In addition, the device allows a doctor or nurse to record the
blood pressure of a patient in his or her natural environment,
and during this process the patient’s freedom of movement is not
limited.

Eventually, the device
will be supplied in
two versions

Eventually, the device will be supplied in two versions, namely: a
medical monitoring device; and a slimmed down version for sports
and leisure.

EMPA is a research and
service institution for
applied materials sciences
and technology, while
STBL develops technical
medical products

EMPA, based in St Gallen, Switzerland, is an interdisciplinary
research and service institution for applied materials sciences and
technology.

STBL, based in Freienbach, Switzerland, develops technical medical
products.
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The world nonwovens industry:
part 1—the leading ten producers
by Karen Bitz1

SUMMARY

 
Global demand for nonwovens is forecast to grow by an average of 5.4% per annum between 2012
and 2017, to 9.1 mn tons. In developed countries, however, demand is forecast to grow by only 2.4%
per annum although this represents an improvement on the decline which occurred between 2007 and
2012. In developing countries, demand is forecast to grow by 7.2% per annum. Globally, sales of
spunmelt fabrics accounted for 48% of sales of all nonwoven fabrics in 2012 and are projected to
grow at the fastest rate between 2012 and 2017. Growth in sales of spunmelt fabrics in particular will
benefit from increased production in key markets such as personal hygiene products.

The world’s 40 largest nonwovens manufacturers have historically represented about two-thirds of the
global industry in terms of output. Among the top ten players, sales ranged individually from
US$460 mn to US$1,470 mn, while total sales generated by the top ten were worth about US$9.6 bn.
Six of these players—Ahlstrom, DuPont, Fiberweb, Freudenberg, Kimberly-Clark and Johns
Manville—continued to post little or no growth compared with 2011, following a significant jump in
sales in 2010 due to rising raw material prices. Sales generated by Freudenberg, the number one
player, remained static in 2012, at about US$1.5 bn, after remaining flat for the previous two years.
The company has restructured its German staple fibre business, is increasing its use of recycled
material and has announced an investment in its Evolon microfilament technology. Sales by DuPont
Nonwovens remained flat for two years as concerns in the construction market continued.
Kimberly-Clark’s Partnership Products business, meanwhile, has continued to focus on filtration,
sorbents and wipes as markets for its external nonwovens sales. Ahlstrom has sold its wipes business,
and has renewed its focus on filtration and industrial applications. Also, the company has entered the
battery separator market by purchasing a stake in Porous Power. Polymer Group Inc (PGI),
meanwhile, announced in October 2013 that it had agreed to purchase Fiberweb, the world’s tenth
largest nonwovens producer. Fiberweb has been focusing on nonwovens for technical and geosynthetic
applications since selling its hygiene business to a former joint venture partner, Fitesa, in 2011.
Meanwhile, Fitesa has moved up to sixth position in the rankings and will invest about US$100 mn
in nonwovens plants around the world. Johns Manville has benefited from new products and
international expansion, notably in China and in Central and Eastern Europe, and has announced a
new line in Germany. Glatfelter is now a major player after buying Concert Industries’ air-laid
nonwovens business and combining it with its own wet-laid operations. Suominen Group has entered
the top ten after purchasing Ahlstrom’s wipes business in late 2011. The purchase has made it a major
player in the nonwovens industry and the world’s largest maker of spunlaced nonwovens.

INTRODUCTION

Sales generated by the top
40 nonwovens producers
rose by 10% in 2012—

Sales generated by the top 40 nonwovens producers rose by a
significant 10% in 2012—from US$14.5 bn to US$15.9 bn—after
growing by only 1% in 2011.
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—after a 1% increase in
2011 and a 15% jump in
2010

The 1% growth in 2011 followed a much faster 15% increase in 2010,
reflecting a rebound in demand following the recession in 2009 as
well as higher raw material prices.

Table 1: Sales by the world’s top 40 roll goods producersa, 2012
(US$ mn)

1 Freudenberg (1) 1,470
2 DuPont (2) 1,350
3 Ahlstrom (5) 1,300
4 Kimberly-Clark (3) 1,250
5 Polymer Group Inc (PGI) (4) 1,150
6 Fitesab (6) 712
7 Glatfelterc (8) 683
8 Johns Manville (6) 670
9 Suominen (33) 602
10 Fiberwebd (9) 460
11 TWE Group (14) 400
12 Bonar (n/a) 379
13 Sandler (11) 326
14 Avgol Nonwovens (10) 315
15 Hollingsworth & Vose (12) 305
16 Companhia Providência (14) 273
17 CECEP Costin New Materials Group (n/a) 256
18 Toray Advanced Materialse (19) 251
19 First Quality Nonwovens (15) 250
20 Pegas Nonwovens (22) 248
21 Fibertex Personal Caref (18) 235
22 Buckeye Technologies (17) 228
23 Japan Vilene (13) 209
24 Asahi Kaseig (16) 201
25 Union Industries (24) 189
26 Mitsui Chemicals (20) 183
27 Jacob Holm Industries (23) 171
28 Fibertex Nonwovensf (35) 161
29 Gülsan (n/a) 160
30 Georgia-Pacifich (27) 155
31 Tenowo (n/a) 152
32 Andrew Industries (28) 150
33 Hassan Group (34) 147
34 Precision Custom Coatings (32) 145
35 Propex Holdings (30) 140
35 Dalian Ruigang Nonwoven Group (n/a) 140
37 Toyobo (25) 129
38 Nan Liu Enterprise (38) 128
39 Spuntech Industries (39) 127
40 Jofo Group (37) 125

NB: numbers in brackets indicate rankings based on sales in 2011; all figures are
approximate.
a Ranked by value of sales in 2012. b Includes assets acquired from Fiberweb in 2011.
c Listed in previous years as Concert Industries. d Fiberweb was spun off from BBA
Fiberweb as a separately quoted company in November 2006; in 2011 Fiberweb
divested substantial assets to Fitesa. e Formerly Toray Saehan. f On January 1, 2011,
Fibertex was split into separate legal entities: Fibertex Personal Care and Fibertex
Nonwovens; prior to the split, Fibertex had ranked 17th. g Formerly Asahi Chemical.
h Formerly Fort James.
Source: Nonwovens Industry.
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14 of the top 40 are based
in Europe, 11 are based
in the USA, and four are
based in Japan

As many as 14 of the top 40 nonwovens producers are based in
Europe, while 11 are based in the USA, four are based in Japan, two
are based in Israel, two are based in Brazil, two are based in Turkey,
three are based in China, one is based in South Korea and one is
based in Taiwan.

Despite the recession, the
top 40 nonwoven roll
goods producers remain
at the cutting edge

Despite the effects of the global economic recession, these 40 leading
producers of nonwovens roll goods remain at the cutting edge of the
industry in terms of technology innovation, market development and
new product introductions.

Many have invested in new
lines and technologies and
remain optimistic

Furthermore, in spite of slow economic growth, many producers have
invested in new manufacturing lines and new technologies, and remain
optimistic for the future.

Global demand for
nonwovens is forecast to
grow by 5.4% per annum
between 2012 and 2017,
although growth will be
faster in developing
countries

Global demand for nonwovens will increase by an average of 5.4%
per annum between 2012 and 2017, according to forecasts from The
Freedonia Group, reaching 9.1 mn tons by the end of this period.

In developed countries alone, nonwovens demand is projected to grow
by an average of only 2.4% per annum. But in developing countries,
demand growth is expected to average as much as 7.2% per annum.

Asia-Pacific was the
largest regional market
for nonwovens in 2012
and will increase its share
still further by 2017

The largest regional market for nonwovens in 2012 was the Asia-
Pacific region with 41% of global demand during the year. Moreover,
the share of Asia Pacific is set to increase still further over the next
few years. As a result, the region will account for 45% of global
demand by 2017, representing a rise of four percentage points.

China will account for
46% of the global growth
in absolute terms

Within the Asia-Pacific region, China alone is predicted to account for
46% of the growth in demand worldwide between 2012 and 2017 in
absolute terms.

Capacities for making
products which utilise
nonwovens are increasing
rapidly in China and
India

This prediction is based on the fact that capacities for manufacturing
products which utilise significant amounts of nonwovens are
continuing to expand rapidly throughout China.

Strong gains are also expected in India as the country’s manufacturing
and construction sectors continue to be developed rapidly.

North America accounted
for 21% of global
demand in 2012 and
Western Europe for 18%

North America accounted for 21% of global demand for nonwovens
in 2012.

Western Europe, meanwhile, accounted for an 18% share of the global
total.

Growth in demand in
these regions is expected
to rebound between 2012
and 2017 following
declines between 2007
and 2012

Growth in demand in these regions is expected to rebound between
2012 and 2017 following declines between 2007 and 2012—which
reflected falls in manufacturing and construction activity.

Gains will be made as a result of economic improvements and a
rebound in the manufacturing and construction sectors.
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But the shares of these
regions in global demand
are forecast to fall

However, North America’s share of global nonwovens demand is
forecast to fall by three percentage points to 18% and Western
Europe’s share by two percentage points to 16%.

Central and South
America, Eastern Europe,
and Africa and the Middle
East each accounted for
less than 10% of global
demand in 2012 but
demand in Central and
South America will grow
faster than in any other
region between 2012 and
2017

Central and South America, Eastern Europe, and Africa and the
Middle East each accounted for less than 10% of global demand for
nonwovens in 2012.

However, demand in Central and South America is forecast to increase
by 8.1% per annum between 2012 and 2017. If such growth is
achieved, it will be faster than in any other region, and will stem from
growth in domestic markets and export markets.

Meanwhile, demand in Eastern Europe and in Africa and the Middle
East will grow at similar rates to the rate of growth in world demand.

The industries in Brazil,
Egypt and Russia will
develop as a result of
investment

The nonwovens industries in key export-oriented countries—namely
Brazil, Egypt and Russia—are continuing to develop rapidly as a
result of growing investment from domestic companies and foreign
multinational companies.

But Egypt’s industry may
be disrupted by political
and social unrest

However, Egypt’s market could be limited as political and social
unrest has the potential to disrupt plant operations and distribution
channels.

Demand for spunmelt
nonwovens will grow at the
fastest rate between 2012
and 2017

In terms of production process, spunmelt nonwovens accounted for
48% of global nonwovens demand in 2012 and demand for these
nonwovens is projected to grow at the fastest rate between 2012 and
2017.

Growth will be spurred by
increased production in
key markets—

Overall, growth in sales of nonwovens in general, and spunmelt
fabrics in particular, will be spurred by increased production in key
markets, such as personal hygiene products.

—and is expected in
markets for disposable
products and non-
disposable products

Markets offering future growth in the disposable products sector
include wipes and adult incontinence products.

In the non-disposable products sector, growth will be driven partly by
increased demand for nonwovens for use in filtration and geotextiles,
and for use as separators in batteries for consumer products such as
cell phones.

Demand for softness and
biodegradability will boost
cotton and cellulosics
usage but polypropylene
will still dominate

Growing demand for softer materials and biodegradable products is
likely to result in an increase in the use of cotton and cellulosic fibres
in the manufacture of nonwovens. However, the quantities involved
will remain relatively small. Consequently, polypropylene will
continue to be the main fibre used in nonwovens production.

THE LEADING TEN PLAYERS
The world’s top ten
players account for over
half of global sales

The leading ten nonwoven roll goods producers account for over half
of global sales. Furthermore, they continue to comprise some of the
industry’s most dynamic and diverse players.
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Companies which joined the leading ten players
Suominen joined the
leading ten players as a
result of purchasing
Ahlstrom’s wipes business

Suominen joined the leading ten players in 2012 as a result of its
purchase of Ahlstrom’s wipes business. In the process of doing so, the
company improved its position among the world’s top 40 nonwovens
producers by rising an impressive 24 places, from 33rd to ninth
position.

Companies which exited from the leading ten players
Only Avgol exited from
the leading ten players

Avgol was the only company to exit the leading ten players in 2012.
It fell four places in the rankings, from tenth to 14th position.

Companies which remained among the leading ten players
Nine remained among the
leading ten players—

Nine of the leading ten producers in 2012 had also ranked among the
leading ten producers in 2011, namely:

● Freudenberg;
● DuPont;
● Ahlstrom;
● Kimberly-Clark;
● Polymer Group Inc (PGI);
● Fitesa;
● Glatfelter;
● Johns Manville; and
● Fiberweb.

—and three remained in
the same positions

Of these nine companies, three remained in the same positions as in
2011, namely:

● Freudenberg, which continued to be the leading supplier of
nonwoven roll goods;

● DuPont, which remained in second place; and
● Fitesa, which remained in sixth place.

Two companies improved
their rankings—

Of the remaining companies, two improved their positions, namely:

● Ahlstrom, which advanced from fifth to third place; and
● Glatfelter, which advanced from eighth to seventh place.

—while four were
ranked lower

Four companies were ranked lower, namely:

● Kimberly-Clark, which fell from third to fourth place;
● Polymer Group Inc (PGI), which fell from fourth to fifth place;
● Johns Manville, which fell from sixth to eighth place; and
● Fiberweb, which fell from ninth to tenth place.

1 FREUDENBERG, GERMANY

Freudenberg remained the
world leader in nonwovens
in 2012

Freudenberg, based in Weinheim, Germany, remained the world’s
largest manufacturer of nonwoven roll goods in 2012—ahead of
DuPont.
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However, sales generated
by the company were
down by 1% following a
3% decline in 2011

However, sales generated by the company were down in US dollar
terms by 1% during the year, from US$1.48 bn to US$1.47 bn,
following a 3% decline in 2011. The decline in 2011 followed an
increase in 2010 to pre-recession levels.

The company has
announced new
investments, including a
new line for making
microfilament Evolon in
France, a recycling unit in
Germany, and an
expansion of its polyester
spunlaid capacity in Asia

Freudenberg has announced a number of new investments recently to
help it to prepare for future growth.

One of these investments is in a new line for making its proprietary
microfilament Evolon in Colmar, France, while another investment is
in the creation of a recycling unit in Kaiserslautern, Germany.

Also, the company is planning to invest significantly in an expansion
of its capacity for making polyester spunlaid nonwovens in Asia.

The company has
expanded its offering of
items made from PCR
materials in recent years

Freudenberg has also expanded its offering of products made from
post-consumer recycled (PCR) materials in recent years, and is now
the leading spunbond company to offer PCR materials in its
products.

Products based on PCR
materials are supplied
under its Lutradur Eco
brand name for a range of
applications

In particular, products based on PCR materials are supplied under the
company’s Lutradur Eco brand name and include materials for a
variety of applications, including building and construction materials,
carpet backing, geotextile and landscape materials, printing substrates,
roofing systems and wall coverings.

The Interlinings Division
is continuing to expand in
men’s wear and seeking
growth in new areas

The Interlinings Division is continuing to expand its men’s wear
business after fighting off competition from Asia over several years.

It is extending its product range and investing further in sales
expertise.

In 2011 the company
established a new sales
company in Italy with
Marelli & Berta
Interfodere to strengthen
its position as a market
leader with patented
innovative products

In 2011 the company established a new sales company in Italy with
Marelli & Berta Interfodere.

Its aim in doing so was to strengthen its position as a market leader
in the men’s wear segment and in the apparel industry more generally
with innovative products. These include Viltec—which was patented
in 2011—as well as two other patented innovations which will be
introduced to the market in 2013.

Freudenberg will continue
to implement a new
organisational structure

In order to ensure that these positive results continue, Freudenberg
Nonwovens will continue to implement a new organisational
structure.

In future its structure will
be based more on regional
business units supported
by a matrix of strategic
marketing units

As a result of the reorganisation, the company will have a structure
based more on regional business units supported by a matrix of
strategic marketing units.

The regional business units will be fully accountable for the operating
results within their regions while the marketing units will be
responsible for the development and global implementation of strategy
in the major markets upon which the company focuses.
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The company has been
taking steps to increase
its spunlaid capacity in
Taiwan

Freudenberg Nonwovens is expanding the capacity at a spunlaid line
in Taiwan which was started up in 2007. The expansion is being
undertaken in response to forecasts of continued strong growth in the
Asian region. The company has already done some debottlenecking at
the plant, and is examining plans to install a third production line.

Meanwhile, it has been
exiting from a high
volume, low value
polypropylene hygiene
market segment

Meanwhile, since the late 2000s, it has been gradually exiting from
a high volume, low value segment of the polypropylene hygiene
market, which is no longer considered core to Freudenberg’s overall
business.

MANUFACTURING FACILITIES
Freudenberg Nonwovens
Group has production
facilities in 13 countries

Freudenberg Nonwovens Group consists of production facilities
located in Argentina, Brazil, China, France, Germany, Italy, Japan,
South Africa, South Korea, Spain, Taiwan, the UK, and the USA.

Steps have been taken to
streamline the business
and improve efficiencies

However, in order to compensate for the poor economic conditions
facing the company, Freudenberg has taken several steps to streamline
and restructure its business and improve manufacturing efficiencies.

In the USA Freudenberg
has restarted a polyester
spunbond production line
in Durham, North
Carolina, in response to a
rebound in demand from
the automotive and
upholstery industries

In the USA, it restarted a polyester spunbond production line in
Durham, North Carolina, USA, in 2011 after mothballing it when
demand for its products from the automotive sector fell during the
global economic crisis.

The decision to restart the line stemmed from a rebound in demand
for the company’s materials from the automotive industry and from
the upholstery industry. The operation includes two base lines and two
print sets.

When the line was
mothballed, products were
transferred or discontinued

The operation employed 60 people when it was mothballed, and
products made on the line were transferred to other Freudenberg sites
or discontinued.

In an earlier move, two
lines in Hopkinsville were
shut down

Previously, Freudenberg had shut down two lines in Hopkinsville,
Kentucky, in early 2008. One was a staple fibre/binder bonded
nonwovens line while the other was an adhesive web operation.

Both served the US
automotive market, which
had been facing difficulties

The two Hopkinsville lines served the North American automotive
market, which had suffered from declining production volumes and
decreased profitability.

15-20% of the output was
transferred to Durham

About 15-20% of output from the lines was transferred to facilities in
Durham, North Carolina.

In Europe, Freudenberg
has consolidated its poly-
ester spunbond capacity

In Europe, Freudenberg has consolidated its polyester spunbond
capacity by focusing production on a new and larger line and shutting
down an older, less efficient one.
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In September 2012
Freudenberg restructured
its staple fibre operation
in Weinheim, Germany,
and made capacity
adjustments

In September 2012 Freudenberg restructured its staple fibre business
at its site in Weinheim, Germany. The move was motivated by
pressure from the apparel industry for greater quantities of
lower-priced woven and knitted interlinings rather than staple fibre
products.

The restructuring also entailed capacity adjustments, including the
closure of a production plant.

Production lines in
Weinheim are being orien-
ted towards four market
segments to make the
business more flexible and
responsive to market needs

Moving forward, the company is in the process of systematically
orienting production lines at the Weinheim site towards four market
segments—namely apparel, filtration, medical and industrial
applications. By integrating and orienting production in this way,
Freudenberg expects that the business will be able to respond more
flexibly and more swiftly to the needs of its customers.

Cooperation will become
simpler, and each division
will focus on its strategy

It also expects that cooperation between the sales and production
departments will become simpler, and that each division will be able
to focus on its own strategy.

With this new organisation,
the Interlinings Division
will be able to concentrate
on its core business and
focus more intensively on
new developments

With this new organisation, it is expected that the Interlinings Division
will be able to concentrate all activities on its core business and focus
more intensively on new developments.

Innovative products and applications such as elastic nonwovens which
adapt to outer fabrics and provide optimum wearing comfort are
expected to help the company to strengthen its competitiveness and
generate growth.

In the hygiene sector,
there are two new lines in
South Korea

In the hygiene sector, Freudenberg laid the foundations for further
growth in this sector in April 2011 when it successfully started up two
new hygiene lines in South Korea.

In this sector the focus is
on staple fibre acquisition/
distribution layer products

Within the hygiene sector, Freudenberg is focusing on special
acquisition/distribution layer products based on staple fibre
technology.

A plant for coating
nonwovens for use as
separators in lithium-ion
batteries has been
commissioned

Within the Industrial Nonwovens Division, the company started up a
plant for coating nonwovens for use as separators in lithium-ion
batteries at the end of 2011. Competition in separators for nickel metal
hydride (NiMH) cells is intensifying, particularly in Asia.

To combat this, the company is developing new separators for
lithium-ion batteries with product characteristics which significantly
enhance the safety and operating life of the lithium-ion cells2.
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COMPANY DIVISIONS AND OTHER BUSINESS UNITS
Freudenberg Nonwovens is
organised into three main
business divisions

The Freudenberg Nonwovens Group comprises three main business
divisions, namely:

● the Spunlaid Division;
● the Industrial Nonwovens Division; and
● the Interlinings Division.

There is also a South
America division
comprising operations in
Latin America and South
Africa and an independent
business group called
Freudenberg Filtration
Technologies

In addition, there is:

● a South America division, which comprises Freudenberg’s
nonwovens operations in Latin America and South Africa; and

● an independent business group called Freudenberg Filtration
Technologies, which was formed in January 2009 from the former
Filter Division.

Spunlaid Division
The Spunlaid Division
makes polyester spunbond
tufted nonwovens in three
regions

The Spunlaid Division—formed in early 2008 by combining the
former Tuft Division with the spunlaid activities of the former
Hygiene Division and the former Evolon Division—manufactures
polyester spunbond tufted nonwovens in three regional centres, namely
Taiwan in Asia, the USA in North America, and Germany in Europe.

Freudenberg has shifted
away from high volume, low
margin hygiene markets

Freudenberg has shifted the focus of its Spunlaid Division away from
high volume, low margin hygiene markets but continues to concentrate
on niche hygiene areas.

Some businesses in the
Spunlaid Division have
benefited from government
improvement schemes

Amidst these efforts, some businesses in the Spunlaid Division have
benefited from government improvement programmes and are
regaining momentum. These include businesses in automotive, carpet
backings and geotextiles.

In March 2007 a new
polyester spunbond line
was opened in Taiwan to
serve mainly Asian markets

In March 2007 Freudenberg opened a new polyester spunbond line in
Taiwan in order to expand its capacity to supply existing markets. The
line is capable of producing 12,000 tons per annum, and most of this
total is being used to serve Asian markets.

Key markets include auto-
motive, carpets and tyres

Key markets for these materials include the automotive, carpet
broadloom and tyre industries.

Deniers have been reduced
to improve performance

Freudenberg has been reducing the deniers of its nonwovens for tuft
markets in order to improve their performance characteristics.

In 2008 Freudenberg
launched a post-consumer
recycled (PCR) product
range in the USA using
chips obtained by
recycling polyester (PET)
bottles

In 2008 the company launched a range of post-consumer recycled
(PCR) products in a variety of weights and widths. The products are
aimed at all market segments in the USA.

The PCR products are made using chips obtained by recycling
polyester (PET) bottles. One PET bottle is said to yield sufficient
material to produce 1 yd2 of nonwoven fabric weighing 85 g.
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More recently, it has been
catering to the demand for
sustainability by offering
100% recyclable Lutraflor
automotive interior
carpeting material

More recently, Freudenberg has been catering to the demand for
sustainability by offering Lutraflor automotive interior carpeting
material.

This is made from a composite of polyester spunbond and polyester
staple fibre and is 100% recyclable. The product also offers significant
benefits in terms of weight and performance.

Perform facilitates deeper
moulding and lower
temperatures

Other recent advancements in the division include Perform—a
technology which facilitates deeper moulding and lower temperatures
in automotive applications.

In hygiene and medical,
Freudenberg has avoided
severe pricing problems by
focusing on various value
added products—

In the hygiene and medical markets—both of which are subject to
pressure on margins—Freudenberg has managed to avoid severe
downward pressure on prices by:

● focusing on value added products such as topsheets, barrier leg
cuffs, acquisition layers, textile backsheets and items for
incontinence; and

—and by staying away
from a number of
commodity markets

● staying away from commodity markets such as spunbond
nonwovens for hygiene topsheets and hydroentangled fabrics for
baby wipes.

Following restructuring,
the division can react
quickly to market trends

Additionally, recent restructuring efforts have enabled the division to
react quickly to market trends—an important quality in competitive
markets.

Nonwovens will remain
important in the next
generation of disposables

The global market for hygiene applications is growing steadily and
nonwovens are expected to remain an important element in the next
generation of disposable products.

Evolon microfilament spun-
laced fabric remains impor-
tant to the business plan

Evolon, launched commercially in 2000, is a spunlaced nonwoven
fabric made from microfilaments. The material remains an important
part of Freudenberg’s business plan.

It is made in France on a
pilot line, known as PK6,
although production has
been increased recently

Freudenberg has been producing Evolon since 1999 on a pilot-sized
line—known internally as PK6—in Colmar, France. However,
production has recently been increased—particularly since Evolon has
become part of the company’s Spunlaid Division.

A new line dedicated to
Evolon production will
allow Freudenberg to
combine various base
materials and create new
products through
hydroentanglement

In May 2013 Freudenberg announced that it would invest Euro5 mn
(US$6.5 mn) in the construction of a new line dedicated to the
production of Evolon. The line is due to be completed by the end of
2013.

The new line will allow Freudenberg to combine various base
materials and create new products through hydroentanglement.
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Evolon offers drapeability,
a soft feel, high tensile
strength, excellent comfort
and good laundering

Evolon is manufactured using a proprietary process which combines
filament spinning and web formation. The product offers good
drapeability, a soft feel, high tensile strength, excellent comfort and
good laundering qualities.

Fabric characteristics can
be enhanced by employing
a variety of finishing
treatments

The characteristics of Evolon fabric can be further enhanced by
employing a variety of finishing treatments, including impregnating,
coating, printing, dyeing, embossing, brushing, buffing, calendering,
flocking and laminating.

Evolon’s attributes make it
ideal for apparel, automotive
interiors, home textiles, foot-
wear, and synthetic leather

Evolon’s attributes make it ideal for many applications, including
high-tech wipes, sportswear, workwear, protective apparel, automotive
interiors, home furnishings, bedding fabrics, footwear and artificial
leather materials.

Another important
application for Evolon has
been that of signage

Another important application for Evolon has been that of signage.
At INDEX 08—held in Geneva, Switzerland, during April 15-18,
2008—Evolon was used in banners employed by Palexpo. Evolon was
chosen because it is certified as being flame resistant and because it
has a unique matt look.

Industrial Nonwovens Division
The Industrial Nonwovens
Division—

Freudenberg’s Industrial Nonwovens Division was formed on
January 1, 2008, from the staple fibre operations of the former
Technical Nonwovens Division and those of the former Hygiene
Division.

—has been boosted by a
number of investments

The Industrial Nonwovens business has been boosted by a number of
investments including:

● the upgrading of a wet-laid nonwovens line in Neuenberg,
Germany, in January 2007 at a cost of Euro7 mn (US$9.4 mn);

● the installation in June 2008 of a new needlepunching line in
China for making nonwovens for use in automotive interiors; and

● an increase in the production of nonwovens for filter media in
South Korea in 2012.

The division makes a wide
range of products for a
variety of end uses

The Industrial Nonwovens division produces a wide range of products
for a variety of end uses. These include the automotive sector, battery
separators, cable wrapping, construction, geotextiles and shoe
components.

The focus is to compete
through innovative products
and value added services

As these markets are subject to significant price competition,
Freudenberg aims to remain competitive by providing innovative
products and a high level of value added service.

Growth will offer
significant business
opportunities

As the segment grows, it is expected to continue to provide
Freudenberg with significant business opportunities.
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Interlinings Division
The Interlinings Division,
once Freudenberg’s core
business, continues to face
stiff competition from Asia

The Interlinings Division was once Freudenberg’s core business.
However, it has been facing stiff competition from Asian competitors
as apparel production in the USA and Europe has been sourced
increasingly from Asian countries.

Freudenberg responded to
the geographical shift in
production by acquiring
Nantong Hymo, an
interlinings business with
factories in China, South
Korea, Taiwan and India

In April 2005 Freudenberg responded to the geographical shift in
apparel production by acquiring Nantong Hymo—an interlinings
business with more than 1,000 employees in Asia (see also page 40).
The business has five factories in five Asian locations, namely:
Suzhou, China; Nantong, China; Seoul, South Korea; Yang-Mei,
Taiwan; and Chennai, India. Spurred on by the acquisition,
Freudenberg’s interlinings sales in Asia grew to approximately
US$150 mn.

Also, Freudenberg’s long
relationship with Japan
Vilene has helped in Asia

Also, Freudenberg’s long relationship with Japan Vilene has helped it
to match its capacity in Asia to the needs of the market. The
relationship has, in addition, helped it to maintain a production cost
structure which is comparable with that of Asian producers.

The division has introduced
two major new technologies

As well as expanding in Asia, Freudenberg’s Interlinings Division
introduced two major technologies.

In 2003 it introduced a
new adhesive system called
PowerDot—

● In 2003 the division launched an adhesive system called
PowerDot. PowerDot complements Freudenberg’s state-of-the-art
adhesive technology and reinforces its strong position in the
markets for apparel interlinings and embroidery backings.

—and in 2005 it
introduced X!treme super
elastic interlining

● In 2005 the division introduced X!treme, which was billed as the
world’s first super elastic interlining with softness, resilience,
multi-functionality and good easy-care properties.

Freudenberg has been
broadening its product
line beyond nonwovens for
women’s wear by
strengthening its product
line for the shirt segment

Freudenberg has been focusing most of its attention in the apparel
market on broadening its product line beyond nonwovens for women’s
wear, which is where the company started.

In particular, it is concentrating its efforts on strengthening its product
line offerings for the shirt segment of the apparel market.

It added technical, sales
and marketing resources
during 2011-12

To this end, Freudenberg added significant technical, sales and
marketing resources in the men’s wear segment during 2011-12 in
order to help it to develop new and improved canvas and weft-inserted
products and substantially increase sales.

In August 2011 it launched
fusible interlinings made
from recycled polyester
fibres which are softer,
easier to handle, more
elastic and 20% lighter—

In August 2011 Freudenberg launched new fusible interlinings made
from recycled polyester fibres.

These are softer, easier to handle and more elastic than competing
woven polyester products. Also, they are 20% lighter, and feature the
same technical characteristics.
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—in response to the need for
“intelligent” material utilisa-
tion, and a more efficient
production process with
technology and cost benefits

The products have been developed in response to the clothing
industry’s need for “intelligent” raw material utilisation, and for a
more efficient production process which will offer substantial
advantages in terms of technology and cost.

Freudenberg Filtration Technologies
In January 2009
Freudenberg’s Filter
Division was spun off into
a separate business called
Freudenberg Filtration
Technologies

In January 2009 Freudenberg’s Filter Division became a stand-alone
business under the name Freudenberg Filtration Technologies. The
business converts nonwovens into finished filter products.

Previously, it was a converting operation within the Technical
Nonwovens unit.

Its creation was in line with
Freudenberg’s strategy of
developing small
entrepreneurial companies

The creation of Freudenberg Filtration Technologies was in line with
Freudenberg’s strategy of developing small, entrepreneurial companies.
Indeed, Freudenberg Filtration Technologies is its 15th separate
company.

The business has benefited
from the introduction of
several new products
based on in-house
nonwovens technology

The business has grown significantly recently, having benefited from
the introduction of several new products based on in-house nonwovens
technology. The new products include media made entirely from
synthetic materials for oil and fuel filtration, as well as new dust
removal cartridges for air pollution control and new rigid filters and
pocket filters for heating, ventilation and air conditioning (HVAC)
markets.

Demand is strong for
products which improve
the environment and health

Growth in the filtration business has been driven partly by growing
demand for fine filtration products which help to improve the
environment and public health.

Success has been due partly
to an expansion of ASHRAE
filtration products which
contain activated carbon to
absorb odours

One reason for Freudenberg’s success in this sector is its continuing
expansion of ASHRAE (American Society of Heating, Refrigerating
and Air Conditioning Engineering) filtration products which contain
activated carbon for the absorption of odours. Such products are
available for household, automotive and industrial end uses.

In the automotive sector,
new converting centres in
India, Mexico and Slovakia
are fuelling sales of Micron-
Air cabin filtration systems

In the automotive sector, sales of MicronAir filters for vehicle
interiors are continuing to grow throughout the world.

Sales have been fuelled by the establishment of new converting
centres in India, Mexico and Slovakia.

Freudenberg is building a
new line for making
MicronAir cabin air filters
in Kaiserslautern

Freudenberg is constructing a new line for making MicronAir cabin
air filters at its facility in Kaiserslautern, Germany. According to
company executives, it is investing US$25 mn in the project, which
will create 61 new jobs.

MicronAir Proline Diesel
has been added to the
range

The MicronAir product range has been expanded with the introduction
of MicronAir Proline Diesel. This product filters diesel particles from
the air in the interiors of vehicles.
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A PR firm is helping to
expand this product range

Freudenberg has hired a public relations (PR) firm to help expand the
product line. A website dedicated to the range has been launched.

The company has forward-
integrated its operations by
producing the entire filter
at Kaiserslautern

Freudenberg has forward-integrated its operations by producing the
entire MicronAir cabin air filter at its Kaiserslautern facility.
Previously, only the fabric was manufactured at the site. The filter
comprises a nonwoven material and an activated carbon layer.

In 2003 it joined with
Pneumafil to make inlet
filtration systems for gas
turbines

In July 2003 Freudenberg formed a partnership with Pneumafil
Corporation, based in Charlotte, North Carolina, to manufacture inlet
filtration systems for gas turbines. The partnership combines the
global scope of Freudenberg’s filtration business with Pneumafil’s
expertise. This expertise lies in the design and manufacture of inlet
filtration systems for power generation and process industries, and for
offshore environments.

Freudenberg has supplied
the gas turbine industry
for over 40 years

Freudenberg has been supplying the gas turbine industry with high
quality air filtration products for more than 40 years through its
Viledon brand of air filtration products.

Pneumafil has supplied the
sector since 1976

Pneumafil has been supplying this market with inlet filtration systems
since 1976.

In China, Freudenberg
has a filtration joint
venture with Japan Vilene
and local shareholders

In May 2004 Freudenberg announced the formation of another joint
venture, Freudenberg & Vilene Filter (Changchun) Co Ltd, based in
China (see also page 40). The venture’s participants are Freudenberg,
Japan Vilene, and local Chinese shareholders—who hold a 25% stake.

The venture acquired the
filtration business of
Changchun Autofilter—

The new venture acquired the filtration business of Changchun
Autofilter company, a supplier of car and truck filters. It operates from
Changchun Autofilter’s manufacturing sites and employs 300 people.

—and supplies air filter
housings, as well as filter
elements, in China

The joint venture supplies motor and cabin air filter housings, as well
as filter elements, to leading automotive manufacturers in northern and
western China.

The move reinforced
Freudenberg’s and Japan
Vilene’s growth strategy
for the Chinese automotive
industry

The formation of the venture reinforced Freudenberg’s and Japan
Vilene’s strategy of actively participating in the growth of the Chinese
automotive industry, and of expanding the availability of its
MicronAir filters for passenger cars and trucks.

Novolon
Novolon can transform a
two-dimensional substrate
into a three-dimensional
product, offering improved
performance in several uses

Another innovation outside Freudenberg’s three key segments is
Novolon—a technology which can transform a two-dimensional
substrate into a three-dimensional product. In doing so, Novolon offers
improved performance in outdoor wear, bedding, medical, filtration
media and household cleaning applications.

Novolon fabrics are being
made on a start-up line in
Durham, USA

Novolon fabrics are being made on a start-up line in Durham, North
Carolina, USA.
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ACQUISITIONS, DIVESTMENTS AND JOINT VENTURES
In June 2003 Freudenberg
acquired ComforTemp
from Frisby Technologies

In June 2003 Freudenberg acquired a 100% share of ComforTemp
products from Frisby Technologies, based in Winston-Salem, North
Carolina, USA.

Previously, Freudenberg
and Frisby Technologies
had a joint venture

Previously, Freudenberg and Frisby Technologies were partners in a
joint venture, which was formed in July 2001. Under the joint venture
agreement, Freudenberg made the nonwoven material while Frisby
Technologies was responsible for product manufacturing and
marketing.

ComforTemp helps to mini-
mise temperature variations

ComforTemp is a nonwoven material which helps to minimise
temperature fluctuations3.

It is targeted at a wide
range of end uses

The product is targeted at a wide range of end uses including
insulation, home furnishings, apparel and footwear.

Under a reconfiguration
plan, operations in floppy
discs, abrasives and
synthetic leather were
divested

In May 2004 Freudenberg announced that it had finished a
reconfiguration of its product portfolio.

This included the divestment of companies in markets for products
such as floppy discs, abrasives and synthetic leather.

But internal growth was
enough to offset a loss in
sales incurred as a result
of the divestments

Within the nonwovens business, the divested companies together had
sales totalling Euro400 mn. However, the company says that the loss
in sales incurred through the disposal of these businesses was offset
by internal growth in the remainder of its operations.

Also, the company
acquired the remaining
50% of Freudenberg
Politex in Italy

As part of the reconfiguration plan, the company acquired the
remaining 50% of its joint venture company Freudenberg Politex in
Italy—a European leader in polyester spunbond based roofing
materials. The company says that the move was central to the
strengthening of its core businesses.

In Asia, Freudenberg &
Vilene formed a venture in
2004 to acquire the Chinese
automotive filtration
business of Changchun

In Asia, Freudenberg & Vilene established a joint venture in 2004,
called Freudenberg & Vilene Filter (Changchun) Co Ltd, to acquire
and operate the filtration business of Changchun Co. The venture
supplies leading automotive manufacturers in China with motor and
cabin air filter housings as well as filter elements.

Elsewhere in Asia,
Freudenberg & Vilene
International acquired the
Chinese interlinings
specialist Nantong Hymo
in April 2005

Elsewhere in Asia, Freudenberg & Vilene International, based in Hong
Kong, acquired the interlinings specialist Nantong Hymo in China in
April 2005 (see also page 37). The latter generated US$22 mn in sales
in 2004 and produced more than 30 mn m2 of interlinings. The
acquisition brought Freudenberg & Vilene’s interlinings sales to
US$150 mn.
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In 2005 the company
announced a plan to
restructure its German
facilities and shift labour
intensive operations to
Eastern Europe

In October 2005 Freudenberg announced that it would restructure its
German nonwovens facilities.

The restructuring was expected to save the company an estimated
Euro30 mn by shifting labour intensive operations to Eastern
Europe.

Jobs were lost in three
German locations, but
German plants will be safe-
guarded in the long term

The restructuring meant the loss of 320 jobs in Germany—of which
250 were in Weinheim, 50 in Kaiserslautern and 20 in Bochum.
However, the company maintains that the plan was intended to
safeguard its German facilities in the long term.

As part of the
restructuring plan,
Freudenberg made several
improvements to its
business totalling
US$40 mn

As part of this restructuring plan, Freudenberg made several
improvements to its business at a total cost of US$40 mn, as follows.

● European interlinings and filtration operations were consolidated
in Weinheim, Germany.

● New printing and filtration lines were added, and interlinings lines
updated.

● Two new lines were installed at Parets del Vallès in Spain, leading
to improved efficiency in the manufacture of technical nonwovens.

In June 2007 Freudenberg
formed a joint venture,
called Bicomfibre, with
fibre supplier Ted Rad
Cuyo in Argentina to
produce 10,000 tons a year
of bicomponent fibres

In June 2007 Freudenberg established a joint venture called
Bicomfibre through its Latin American business. The venture was
formed with Ted Rad Cuyo, an Argentinean fibre supplier.
Bicomfibre’s headquarters are near Buenos Aires in Argentina.

Bicomfibre produces different types of bicomponent fibres for multiple
purposes and applications, and has an annual capacity exceeding
10,000 tons.

INVESTMENTS IN ASIA
Significant investments
have been made in Asia

As well as forming joint ventures in Asia, Freudenberg has made
significant investments in capacity in the region in recent years.

A new spunbond line built
in Taiwan alongside an
existing line—

In June 2005 the company announced plans to build a new spunbond
line in Taiwan with a capacity of 12,000 tons a year. The line is now
up and running, and has joined a similar, existing line.

—has enabled Freudenberg
to increase its tuft backing
substrate capacity

The line has enabled Freudenberg to increase its capacity for making
tuft backing substrates and to enhance the flexibility of its global
supply to customers.

A fourth spunmelt line has
been added in China

In Suzhou, China, the company added a fourth spunmelt line at its
facility in 2012.

Also in China, a needle-
punch line for automotive
interiors has been installed
and filter media output
increased in South Korea

Also in China, in June 2008 Freudenberg added a line for producing
needlepunch nonwovens for use in automotive interior applications.

In South Korea, Freudenberg has increased its production of filter
media.
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INTERNATIONAL STRATEGY
Freudenberg has facilities
all over the world, and has
long had a presence in
many developing countries

Freudenberg has facilities all over the world, and has long had a
presence in many developing and newly industrialised countries. For
example, it has facilities in:

● San Martin in Argentina;
● Jacarei in Brazil;
● Changchun, Nantong City and Suzhou in China;
● Mahape and Velapanchavaddi in India;
● Cape Town in South Africa;
● Pyungtaek-si in South Korea; and
● Yang-Mai and Tayuan in Taiwan.

Facilities are being expan-
ded and adapted to market
trends, and they are beco-
ming more self-sufficient
and customer focused

These facilities are being expanded as their respective markets
develop, and are being adapted to changes in market trends.

Like all of Freudenberg’s plants, the facilities are becoming more self-
sufficient and customer focused.

In a deal with Japan
Vilene and a Chinese filter
company, Freudenberg is
aiming to gain share in a
somewhat untapped
market by making finished
products

A good example of this strategy can be seen in the agreement with
Japan Vilene and a Chinese filter company, struck in mid-2004 (see
page 39 and page 40).

Freudenberg decided to manufacture finished products in an effort to
gain share in a somewhat untapped market. However, there is potential
for similar initiatives across all of Freudenberg’s divisions—in
developing regions as well as developed regions.

2 DUPONT NONWOVENS, USA

Sales generated by DuPont
Nonwovens were flat in
2012

Sales generated by DuPont Nonwovens, based at Wilmington,
Delaware, USA, remained flat between 2011 and 2012, according to
industry sources4, at US$1.35 bn.

The company remains
optimistic about its non-
wovens business and the
contribution it can make

Nonetheless, the company continues to be optimistic about its
nonwovens business and the contribution it can make to the global
nonwovens industry, and it continues to find new opportunities for its
nonwoven products in traditional and new markets.

In 2009 DuPont Nonwovens
merged with two sister
units to form DuPont
Protection Technologies as
part a company-wide
streamlining

In July 2009 DuPont Nonwovens merged with two sister units,
Advanced Fibre Systems and DuPont Personal Protection, to form a
new business unit called DuPont Protection Technologies.

The combining of these three businesses formed part of a
company-wide streamlining of business units from 25 down to 13.
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Most of its nonwovens
business falls into this
category

This new unit brings together technologies and products which protect
people, the environment and critical processes worldwide. Much of the
company’s nonwovens output helps to perform these functions.

Combining these units has
also helped to protect the
company

Combining these units has also protected the company, allowing it to
respond better to customer trends while enabling it to capitalise on
synergies.

DuPont can now capitalise
on technologies across
several platforms,
resulting in products such
as Nomex KD—

One outcome of the merger is that DuPont can now capitalise on
technologies across several platforms. This has fostered the
development of unique nonwoven filter materials such as Nomex KD,
which combines Nomex and Kevlar fibres and improves upon the
capabilities of existing filter materials.

—which are of interest to
designers of industrial air
filters used in high
temperature applications

Designers of industrial air filters used in high temperature applications
such as asphalt production and cement clinker coolers have been able
to use Nomex KD to create more efficient, more effective and
potentially less costly products.

Fibrillated microfibres
increase the surface area,
improve filtration efficiency
and lower dust leakage

DuPont Nomex KD is produced in a nonwoven process in which
fibrillated microfibres are formed to increase the filtration surface area.
The larger surface area leads to greater filtration efficiency and less
dust leakage.

High dimensional stability
should improve durability,
while high heat stability
should help to maintain
the integrity of filter bags
where sparks are present

Nomex KD has high dimensional stability, and this should improve
the durability and extend the life of filter bags made from the
material.

Furthermore, it has stability in the presence of heat and flames, and
this should help to maintain the integrity of such filter bags in
applications where sparks are present.

Selective barrier
technology continues to be
a strong growth area

DuPont is also achieving strong growth in a number of key markets
for products which make use of its selective barrier technology—such
as Tyvek house-wrap and medical packaging as well as Sontara
medical gowns.

INTERNATIONALISATION STRATEGY
International expansion is
a key area of interest

International expansion is a key area of interest for DuPont
Nonwovens.

Developed regions such as
North America and
Europe continue to offer
strong growth prospects

Developed regions such as North America and Europe continue to
offer strong growth prospects in all of DuPont’s core markets. DuPont
plans to support this continued growth with increasing reliance on its
competencies in polymer science and engineering.

Half of nonwoven sales are
in North America and
only 10% are in Asia

About half of DuPont Nonwovens’ sales are in North America, 35%
in Europe, 10% in Asia and 5% in Latin America. This breakdown
has not changed significantly in recent years.



Technical Textile Markets, 3rd quarter 2013 The world nonwovens industry: part 1—the leading ten producers

44 © Textiles Intelligence Limited 2013

But Asia will emerge as a
larger market as infrastruc-
ture improvements are made

However, executives expect Asia to emerge as a larger market for
nonwovens in the future as growth is driven by infrastructure
development and other improvements.

Supporting its
globalisation strategy
are joint venture deals
between DuPont and
foreign partners in
China—

Supporting this internationalisation strategy are several manufacturing
and marketing joint venture agreements between DuPont and foreign
partners.

● In China, DuPont has a facility in Beijing which supplies
spunlaced materials for absorbent and personal care applications.
The facility enables the company to satisfy growing demand for
these products more effectively in the Asia-Pacific region.

—Brazil— ● In Brazil, DuPont has a joint venture with a Brazilian footwear
manufacturer, Cipatex. The joint venture combines DuPont’s
nonwovens expertise with Cipatex’s strong knowledge of the
South American footwear business. A spunlacing line was built in
Cerquilo, Brazil, and came on stream in September 2002. The line
manufactures nonwovens for coated substrates for the footwear
industry and other applications, including wipes.

—and Japan ● In Japan, DuPont and Asahi Kasei have a marketing joint venture
which provides improved access for its nonwoven products in the
Japanese market.

Eastern Europe is also a
prime growth area

Beyond Asia and Latin America, another prime area for growth is
Eastern Europe.

Sales in the region have
grown considerably—

This area has always been a focus for the company but in the past
four or five years sales in the region have grown considerably.

—and acceleration is
likely as countries take
advantage of EU
membership

Growth is expected to accelerate as many of the countries in the
region which joined the EU in 2004 and 2007 take advantage of their
membership.

MARKET STRATEGY
The company focuses on
three value propositions

DuPont focuses on three value propositions:

● protecting people;
● protecting the environment; and
● protecting critical processes.

TECHNOLOGY STRATEGY
New technology is a
cornerstone of DuPont’s
business strategy

New technology has always been a cornerstone of DuPont’s business
strategy, and the company has relied largely on its own technological
capabilities.

One recent technology
from DuPont is Energain

One recent technology from DuPont is Energain for the battery
separator business. The technology is said to be capable of increasing
power by 15-30% and battery life by up to 20%.
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Energain is used in
batteries for a number of
applications

Initially, Energain was used primarily in batteries for hybrid and
electric vehicles. But it now also being targeted at batteries used for
renewable energy, for power grid applications and for speciality
consumer applications—notably laptops, cell phones and power tools.

DuPont has built a new
pilot facility to
manufacture Energain

At first Energain was being made at DuPont sites in Seoul, South
Korea, and in Wilmington, Delaware, USA. However, DuPont has
built a new pilot facility to make Energain in Chesterfield, Virginia.

Energain was formerly
known as Hybrid Membrane
Technology (HMT) and
developed in South Korea

Energain was originally developed by a South Korean company and
was known as Hybrid Membrane Technology (HMT). DuPont
changed the name to Energain in order to reflect changes which it
made to the technology.

DuPont started up an
HMT line in South Korea
in spring 2006

DuPont brought on stream an HMT line in Seoul, South Korea, in
spring 2006. The opening of the plant marked the establishment of
DuPont’s first wholly-owned nonwovens facility in Asia.

In 2007 DuPont received
an IDEA Achievement
Award for HMT

In April 2007, in recognition of the innovativeness of its HMT
technology, DuPont received an IDEA075 Achievement Award from
USA-based INDA, the Association of the Nonwoven Fabrics Industry.

TYVEK
Tyvek, the largest and
most important business
within DuPont
Nonwovens, is a “one-of-a-
kind” technology

Tyvek is the largest and most important business within DuPont
Nonwovens. More than four decades after its development,
Tyvek—which celebrated its 40th anniversary in 2007—continues to
be a “one-of-a-kind” technology in nonwovens. The product is
manufactured using so-called flash spinning technology.

The business focuses on
six market segments

The Tyvek business focuses on six market segments:

● construction;
● protective apparel;
● technical envelopes;
● packaging;
● medical packaging; and
● graphics.

But Tyvek is now being
used in new markets

Beyond these six market segments, DuPont is finding applications for
Tyvek in a number of new markets.

Tyvek Air Cargo Covers
are large hoods which are
being used in the
transportation market to
cover pallets of
pharmaceutical products

For example, Tyvek is being used successfully in the transportation
market under the brand name Tyvek Air Cargo Covers.

These are large hoods which are placed over pallets of pharmaceutical
products when they are most vulnerable—such as during temporary air
transit control breaks. The hoods are available in regular or metallised
Tyvek varieties.
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The hoods help to
maintain the products at
a constant temperature

The hoods are highly reflective, and this helps to shield the products
they cover from solar radiation. Also, the hoods feature a breathable
barrier. As a result, the products are maintained at a constant
temperature. DuPont has already secured contracts for the covers with
a number of global pharmaceutical companies.

Tyvek is also being used in
reusable consumer bags—

Tyvek is also being used in reusable consumer bags which are being
marketed under the brand name Verdiva.

—which are being trialled
in North America

DuPont is conducting several customer trials of such bags in North
America.

Tyvek is produced on
three sites

Tyvek is produced on three sites: one in Richmond, Virginia, USA;
another in Shenzhen, China; and a third in Luxembourg.

In 2008 new capacity came
on stream in Richmond,
Virginia, USA

In mid-2008 new capacity for producing Tyvek came on stream in
Richmond, Virginia. As a result, the amount of Tyvek available for
construction applications increased. Also, the new capacity resulted in
improvements during secondary processing of the product.

New capacity has also
been added in
Luxembourg, and a new
technology at the plant
enables DuPont to make
coated Tyvek using a high-
tech metallisation process

Also, in 2011 new capacity incorporating a new technology was
installed at the company’s plant in Luxembourg.

As a result, output at the facility is reported to have increased by
15-20% and the new technology enables DuPont to produce coated
Tyvek using a high-tech metallisation process, as well as other
coatings.

Construction
The largest market for
Tyvek is construction

The largest market for Tyvek is construction—a sector which falls
outside the scope of DuPont Personal Protection.

This has been one of the
fastest growing markets for
Tyvek, despite a slowdown

The Tyvek brand is well established in this sector and, although
growth has been tempered by a slowdown in construction, the sector
has been one of the fastest growing markets for Tyvek for a number
of years.

Tyvek has done
particularly well because
of its functionality

Tyvek has done particularly well in the construction sector because of
it functionality, especially in markets for house-wrap and roof
underlayment6.

Fortunes should improve
as the number of housing
starts recovers

The construction market is heavily influenced by the number of
housing starts. However, DuPont’s fortunes in this sector should
improve as the number of housing starts in North America continues
to recover.
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The challenges for DuPont
have been to educate users
about the advantages of
Tyvek products and to
develop new end uses

The challenges for DuPont in the construction sector have been to:

● educate users about the advantages of employing Tyvek products;
and

● develop new end use areas where nonwovens can provide value.

DuPont provides help with
installing Tyvek products
and protecting buildings
from water damage

DuPont has also sought to strengthen its position in the construction
market by providing information via its website on how to
install Tyvek products and how to protect buildings from water
damage.

Contact with architects and
builders helps the company
to identify market needs

In addition, the company works closely with architects and builders,
and supplies products directly to construction markets. It is therefore
in a strong position to identify the market’s requirements.

Market characteristics vary
significantly by region

In developing new end use markets, DuPont is aware that the
characteristics of the construction market vary significantly by region.

In Europe most of the
business is in roofing
rather than house-wrap

For instance, in Europe—where there is little wood-frame
construction—most of the business is in roofing. There is little or no
market in Europe for house-wrap.

In the USA the challenge
is to expand into flashing

In the USA, by contrast, house-wrap is used widely and the challenge
is to expand into window flashing and roofing accessories.

The focus is to increase
usage rather than take
share from competitors

Either way, DuPont is focusing on increasing its usage of these
products rather than seeking to take share away from its competitors.
Such a strategy renders DuPont less vulnerable to market fluctuations.

In some cases, this
strategy has enabled
DuPont to grow in spite
of difficult economic
conditions

In some cases, this strategy has enabled DuPont to grow in spite of
difficult economic conditions. In Germany, DuPont managed to
achieve growth in recent years, despite weak conditions in the
construction industry. This has also been the case in Japan, where
construction sales have dropped and yet DuPont’s business has grown.

The company has
developed DuPont
FlexWrap for protecting
buildings in the home
construction sector

DuPont Nonwovens has also been developing new products aimed at
specific applications for the home construction market. One recent
development is DuPont FlexWrap, which can be used to protect
buildings by serving as a roof sealant and as a window and door
flashing.

Personal protective apparel
In protective apparel,
many products have been
consolidated under the
DuPont Personal Protection
Division enabling them to
benefit from synergies
between different brands—

In the field of personal protective apparel, many of DuPont
Nonwovens’ personal protective products have been consolidated
under the DuPont Personal Protection Division.

Such consolidation enables the division to benefit from synergies
between Tyvek and DuPont brands such as Nomex and Kevlar.
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—including Tyvek,
Nomex, Tychem,
ProShield and Kevlar

DuPont Nonwovens’ personal protective products include:

● Tyvek for dry particulate protection;
● DuPont Nomex for thermal protection;
● DuPont Tychem for liquid and gas chemical protection;
● DuPont ProShield for general purpose applications; and
● DuPont Kevlar for cut- and abrasion-protection.

Personal protection is
driven by worker safety,
not large-scale catastrophes

Growth in the market for personal protective apparel is being driven
largely by worker safety, rather than by large-scale catastrophes such
as terrorist attacks or natural disasters.

But the range now
includes garments which
protect the wearer in
conflict situations

However, the DuPont Personal Protection Division has expanded its
range of “protective solutions” to include garments which protect the
wearer in conflict situations, as well as from multiple hazards in
industrial environments.

One new product is
ThermoPro, which meets
NFPA standards for
protection against flash
fires as well as protecting
against chemicals

Among these is ThermoPro, which makes use of the company’s
knowledge of nonwoven materials as well its experience with Tychem
and Nomex. ThermoPro is the first garment to meet National Fire
Protection Association (NFPA) standards for protection against flash
fires, as well as protecting against toxic industrial chemicals and
chemical warfare agents.

Customers can satisfy all
their needs from one place

Bringing these products into one business has given DuPont’s
customers one place to go for all their needs.

In 2003 DuPont expanded
into the cleanroom market
by buying White Knight
Engineered Products

In 2003 DuPont strengthened its position in the cleanroom sector of
the protective apparel market by acquiring White Knight Engineered
Products—a manufacturer of reusable and disposable textile products
based in Charlotte, North Carolina, USA.

Products include apparel
for cleanrooms and other
controlled environments

The company’s products include a full range of apparel for
cleanrooms and other controlled environments, including headgear,
shoe covers, laboratory coats, frocks, coveralls and face masks.

This area is run by DuPont
Contamination Control

This business is being controlled by the DuPont Contamination
Control segment of DuPont Nonwovens.

DuPont’s protective
garments provide a strong
barrier against
microscopic substances

DuPont’s protective garments provide a strong barrier against
microscopic substances, including dust particles and fibres as well as
non-hazardous, water-based liquids applied at low pressure.

Envelopes and packaging
In envelopes and
packaging, cobranding
deals have been struck with
postal and courier services

One key branding initiative for Tyvek has been in the envelopes and
packaging segment. Delivery service providers such as the US Postal
Service, Federal Express and the French Post Office now “cobrand”
their envelopes and packaging by carrying the Tyvek logo.
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Efforts have gone into
improved printability and
convertibility

DuPont has also focused its efforts on improved printability and
convertibility. In particular, it spends “a lot of time downstream
working with converters to make their jobs easier”.

In 2008 DuPont launched
Tyvek Vivia, a coated
material for wide-format
printing

In 2008 DuPont launched Tyvek Vivia, a coated material for wide-
format printing which is recyclable, excellent for printing graphics,
and able to offer superior durability for indoor and outdoor signage
applications.

DuPont is investing in a
Medical Packaging
Transition Project (MPTP)
involving the moderni-
sation of Tyvek for use in
medical packaging

DuPont is investing US$30 mn in a Medical Packaging Transition
Project (MPTP). The aim of the project is to modernise Tyvek
technology so that it can be used in medical packaging. DuPont hopes
that the project will enable it to create a strong foundation within the
medical packaging market.

SONTARA
DuPont’s Sontara business
makes spunlaced
nonwovens for five market
segments

DuPont’s Sontara business, based in Old Hickory, Tennessee, USA,
manufactures spunlaced nonwovens aimed at five market segments:

● medical fabrics;
● critical cleaning;
● contamination control;
● consumer applications; and
● home furnishings.

Medical fabrics represent
the flagship sector

The medical fabrics business is regarded by the company as a
flagship sector. DuPont supplies it with a variety of innovative
products based on a wide range of technologies.

Critical cleaning focuses
on wipes for sophisticated
uses, while contamination
control is aimed at
cleanrooms

The critical cleaning business focuses on wipes for sophisticated
markets such as aerospace, printing and automotive.

The contamination control business manufactures garments, wipes
and other products for the electronic cleanroom market.

The consumer applications
business focuses on specia-
lities for niche markets

The consumer applications business focuses on speciality products
targeting niche markets. These include wipe products for highly
specified end uses such as auto refinishing and aerospace.

The home furnishings
business supplies Sontara
for window treatments

The home furnishings business supplies Sontara spunlaced
nonwovens for use in window treatments.

Advantages of Sontara over competing materials
Sontara is based on a
wood pulp and polyester
fibre combination—

One advantage Sontara has over competing materials is that, unlike
most spunlaced materials which are 100% synthetic, Sontara is based
on wood pulp and polyester.

—which provides strength,
purity and higher
absorption rates

This combination provides strength, purity, higher absorption rates and
barrier characteristics, and is preferred by some manufacturers of
wipes for consumer applications.
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DuPont’s use of wood pulp
and polyester is highly val-
ued by industrial markets

DuPont’s use of wood pulp and polyester is also highly valued by
industrial markets such as automotive, general manufacturing, printing
and food service.

This combination
differentiates the product
and minimises the effect of
overcapacity in the market

Overall, this combination of materials enables DuPont to distinguish
its product from those of its competitors. Such differentiation is
especially important in view of the threat of overcapacity in
conventional 100% synthetic spunlaced nonwovens production.

SOFTESSE AND ACTUREL
Other medical fabrics are
Softesse and Acturel

Other medical fabrics offered by DuPont include Softesse and
Acturel.

Softesse, an improvement
on Sontara, is soft to the
touch and opaque

Softesse is an improvement on its traditional Sontara spunlaced
product. The new product is extremely soft to the touch and is highly
opaque.

Acturel offers high
protection but less comfort

Acturel is made with film laminates and offers a high level of
protection but less comfort.

3 AHLSTROM, FINLAND

Ahlstrom’s nonwovens
sales decreased to
US$1.3 bn in 2012

Sales of nonwovens by Ahlstrom decreased to US$1.3 bn in 2012 as
lower volumes and capacity closures offset the benefits of higher
selling prices and favourable currency exchange rate movements.

In October 2011 Ahlstrom
sold its Home and Personal
wipes business to Suominen

In October 2011 Ahlstrom sold its Home and Personal wipes business
to Suominen7, a manufacturer of spunlaced nonwovens, in a deal
worth Euro170 mn.

The aim of the sale was to
allow Ahlstrom to
strengthen and develop its
existing businesses and
focus on high performance
materials

At the time of the sale, executives at Ahlstrom said that the
divestment of the wipes business—which was once an important
growth vehicle for the company—would allow Ahlstrom to:

● strengthen and develop its existing businesses, particularly in Asia;
and

● focus on high performance materials.

The sale included facilities
in the USA—

The sale to Suominen included facilities in the USA, at: Green Bay,
Wisconsin; Bethune, South Carolina; and Windsor Locks, Connecticut.

—as well as in Brazil,
Italy and Spain

In addition, it included facilities at Louveira in Brazil, as well as those
in Italy and Spain.
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COMPANY STRUCTURE
In January 2013 Ahlstrom
was reorganised into four
business units

In January 2013 Ahlstrom was reorganised into four business units,
namely:

● Food and Medical, including the former Advanced Nonwovens
business area together with crêpe papers and vegetable parchment
products;

● Transportation Filtration;
● Advanced Filtration; and
● Building and Energy, including the former Glass & Industrial

Nonwovens unit together with wall covering products.

NONWOVEN PRODUCTS AND MARKETS
Food and Medical

Food and Medical, formed
as Advanced Nonwovens
in July 2008 as part of a
reorganisation, serves a
number of applications

The Food and Medical business area was originally formed as
Advanced Nonwovens in July 2008 as part of a reorganisation of
Ahlstrom’s nonwovens business.

The business area serves a number of applications, including:

● medical;
● food packaging; and
● embroidery backings.

At the centre of the medical
business is a large spunbond
composite line in the USA

At the heart of Ahlstrom’s medical nonwovens business is a large
spunbond composite line which came on stream in Windsor Locks,
Connecticut, USA, in 2001.

A new site in Longkou,
China, is producing crêpe
paper for medical uses

In autumn 2012 Ahlstrom opened a site in Longkou, China, which is
dedicated to making crêpe paper. Output is being targeted at markets
for masking tape and medical sterile barrier systems.

Ahlstrom has also opened
a spunmelt facility in
India to serve medical
markets

In India, Ahlstrom opened a spunmelt facility in Mundra, Gujarat, in
July 2010. Output from this site is being used in medical applications.
Recent developments have included alcohol repellent and antistatic
SMS (spunbond/meltblown/spunbond) materials.

In April 2013 Ahlstrom’s
medical business
introduced Ahlstrom
Reliance Tandem SMS
nonwoven as part of its
portfolio of interleaved
sterile barrier system
(SBS) products

In April 2013 Ahlstrom introduced Ahlstrom Reliance Tandem. The
product is an SMS nonwoven fabric and is included in the company’s
portfolio of interleaved8 sterile barrier system (SBS) products.

Interleaved SBS products are typically made using crêpe and wet-laid
materials. However, Ahlstrom made the decision to add an SMS
option to its portfolio in order to provide its customers with the most
advanced and effective selection of interleaved SBS products.
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In food packaging, output
was boosted with a new
spunmelt line in Chirnside

Ahlstrom’s food packaging nonwovens business was boosted in the
last quarter of 2008 when a new spunmelt nonwovens line came on
stream in Chirnside, Scotland.

The line is used to
produce BioWeb which
provides a sustainable
product for tea packers

The line in Chirnside is used to produce BioWeb—a successful
lightweight nonwoven web which provides an environmentally
friendly, sustainable and affordable product for high end and speciality
tea packers.

In 2009 Ahlstrom’s range
for the clothing industry
was boosted when
nonwovens for embroidery
backings became available

In 2009 Ahlstrom introduced nonwovens for use as embroidery
backings.

The products have broadened Ahlstrom’s range for the clothing
industry, and have reinforced its position as a leading supplier of wet-
laid embroidery backings in North America and Europe9.

In wall coverings, new
“mid-tier” substrates make
the process of decoration
better and easier

Ahlstrom has been expanding its wall coverings range with new “mid-
tier” substrates created from a mix of natural and synthetic fibres.
These have been designed to make the process of decoration better
and easier.

Transportation Filtration and Advanced Filtration
Filtration is an important
growth market

Filtration is an important growth market for Ahlstrom. In 2012 sales
of filtration materials accounted for 37% of the company’s total sales.

In January 2013 the
company split its Filtration
business unit into two
separate business units,
Transportation Filtration
and Advanced Filtration

In January 2013 Ahlstrom split its Filtration business unit into two
separate business units, namely Transportation Filtration and
Advanced Filtration.

Transportation Filtration focuses mainly on products for the
automotive market while Advanced Filtration encompasses products
for broader filtration applications.

Both are seen as providing
opportunities for growth

Ahlstrom believes that both of these business units provides
opportunities for growth.

The Transportation
Filtration business unit has
introduced a new product
called Captimax

One recent product from the Transportation Filtration business unit is
Captimax—a technology which combines high efficiency filtration
with extremely high dust holding capacity. The technology uses
Eastman Cyphrex microfibres.

In 2012 Ahlstrom acquired
Munktell Filter and in 2013
it formed a partnership
with Dow Chemical relating
to technology used in
drinking water filtration

In September 2012 Ahlstrom acquired Munktell Filter, a specialist
producer of filtration materials based in Sweden (see page 54).

Also, in March 2013 Ahlstrom formed a partnership with Dow
Chemical which allows Dow to use Ahlstrom’s Disruptor technology
to make products for drinking water filtration.
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Ahlstrom’s roots are in
automotive applications
but recent investments
have enabled it to enter
new markets for wet-laid
nonwovens

Ahlstrom’s roots are in automotive applications. However, as a result
of recent investments, the company has entered a range of new areas
for its wet-laid nonwovens—beyond automotive products. These areas
include: heating, ventilation and air conditioning (HVAC);
high temperature dust filtration; and high efficiency air filtration
markets.

Ahlstrom has made a
number of acquisitions

Ahlstrom has made a number of acquisitions in the filtration business,
including the following.

In 2004 it bought Hollinee’s
US filtration business

● In 2004 it purchased Hollinee’s US filtration business, giving it
instant access to the HVAC market.

In 2005 it acquired
Lantor’s filtration business
and reinforced its position
in air and automotive
filtration

● In December 2005 it acquired the filtration business of Lantor in
order to reinforce its position in the air filtration and automotive
filtration markets. The acquisition included additional
needlepunching capacity, enabling Ahlstrom to expand its
offerings in speciality markets for high temperature dust filtration
and other filtration.

Included in the purchase
was a new facility in
Wuxi, China

Included in the purchase was Lantor’s facility in Bellingham,
Massachusetts, as well as a new facility in Wuxi, China, which
Lantor opened in May 2005.

Also in 2005 Ahlstrom
strengthened its position in
speciality filtration by
buying FibreMark’s North
American absorbent
materials business

● Also in December 2005 Ahlstrom purchased FibreMark’s North
American absorbent materials business and integrated this
operation into its existing product offering, which is supplied from
its site in Mount Holly Springs, Pennsylvania, USA. The purchase
strengthened Ahlstrom’s position and product offering in the
speciality filtration segment.

In 2006 it acquired HRS
Textiles, a supplier of
speciality air and liquid
filtration nonwovens—

● In January 2006 Ahlstrom acquired HRS Textiles, a supplier of
speciality nonwovens to North American air and liquid filtration
markets. The acquisition added US$20 mn in sales to Ahlstrom’s
filtration business.

—and in 2007 it bought
Fabriano Filter Media, a
maker of micro glass filter
media in Italy

● In February 2007 Ahlstrom acquired Fabriano Filter Media, a
manufacturer of micro glass filter media based in Sassoferrato,
Italy. The acquisition increased Ahlstrom’s presence in high
efficiency air filtration markets.

In 2010 Ahlstrom took a
further step in implementing
its growth strategy in Asia by
acquiring Shandong Puri
Filter & Paper Products in
China from the Purico Group

● In August 2010 Ahlstrom took a further step in implementing its
growth strategy in Asia by acquiring Shandong Puri Filter & Paper
Products—a producer of transportation filter media which operated
a plant in Binzhou in the province of Shandong in north-eastern
China. Shandong Puri Filter & Paper Products was acquired from
the Purico Group for a reported Euro22.5 mn.
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In September 2012 it took
a strategic step in growing
its filtration business by
acquiring Sweden-based
Munktell Filter

● In September 2012 Ahlstrom took a strategic step in growing its
advanced filtration business by purchasing the Sweden-based
company Munktell Filter. As a result of this transaction, Ahlstrom
will become a global leader in life science and laboratory media
filtration.

The company has 100
employees, production sites in
Germany and Sweden, and a
joint venture in France

Munktell Filter employs some 100 people, and in 2011 it
generated net sales of approximately Euro15 mn and an operating
profit margin of about 15%. It has production sites in Germany
and Sweden and a joint venture in France—as well as a sales
office in the USA.

It produces filtration
materials mainly for life
science and laboratory
applications

Munktell produces filtration materials mainly for life science and
laboratory applications. End uses for its products include newborn
baby screening, laboratory media filtration, filter materials for
pollution control, and testing materials for use by the medical,
sugar and beverage industries.

Ahlstrom has made or
announced expansions—

Ahlstrom has made or announced a number of capacity investments
to enhance its filtration business, including the following.

—in Hyun Poong,
South Korea—

● In 2004 it expanded capacity at its facility in Hyun Poong,
South Korea, by investing US$32 mn in a second nonwovens line
for making filtration products.

—in Turin, Italy— ● Also in 2004, a new line for making filter media products came on
stream at a cost of US$6.2 mn at Ahlstrom’s facility in Turin,
Italy. A new saturator line came on stream there in 2012 (see
page 55).

—in Wuxi, China, to serve
growing markets for high
temperature dust filtration
in Asia—

● In October 2006 Ahlstrom announced that it would invest
US$5 mn in a new needlepunching line at a facility in Wuxi, near
Shanghai, China, which it acquired in December 2005 when it
purchased the filtration business of Lantor. The investment was
completed in autumn 2007 and more than doubled the capacity of
the Wuxi facility. The new line serves the growing market for
high temperature dust filtration in Asia—which is a very dynamic
segment of the filtration industry.

—in Groesbeck, Texas, to
serve the North American
air filtration market—

● In February 2007 Ahlstrom said that it would invest Euro5 mn in
a new dry-laid nonwovens line at its facility in Groesbeck, Texas,
to serve the North American air filtration market. Previously, the
Groesbeck site operated six dry-laid and needlepunch nonwovens
lines dedicated to producing filter media.

The new line, which became operational in 2008, incorporates the
latest advances in dry-laid equipment and provides Ahlstrom with
an additional fast and modern asset to serve the HVAC filter
media market in North America. The line is particularly well
suited to the manufacture of products for medium efficiency
filtration, and is helping to meet growing demand for unsupported
filter media.
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—in Darlington, South
Carolina, USA, although
the planned line was later
moved to Bethune, South
Carolina, and the
Darlington site was
closed—

● Also in 2007, Ahlstrom announced that it planned to invest
Euro8 mn (US$11 mn) in a new needlepunching line in
Darlington, South Carolina, USA. The planned line was later
moved to Bethune, South Carolina, when the company decided to
close the Darlington site. The line was completed in 2008, and is
capable of manufacturing a full range of needlepunched fabrics,
mainly for the high temperature dust filtration industry. The
investment has helped to expand Ahlstrom’s role in the North
American dust filtration market.

—in Binzhou, China— ● In 2010 the company bolstered its Asian filtration business when
it took over a plant dedicated to transportation materials in
Binzhou, China, as part of its acquisition of Shandong Puri Filter
& Paper Products (see page 53).

—and again in Turin, Italy,
with the completion of
work on a new saturator
line for transportation and
advanced filtration

● In August 2012 Ahlstrom completed work on a new saturator line
in Turin, Italy, following an investment of Euro17.5 mn.

Output from the line will be aimed at customers in transportation
and advanced filtration markets.

However, to rationalise and
streamline its filtration
assets, it has closed facilities
in two locations—

However, Ahlstrom has started to rationalise and streamline its
filtration assets. As part of this process, the company has closed
facilities at two locations in the USA—in Darlington, South Carolina,
and in Bellingham, Massachusetts.

—and moved a heating,
ventilation and air condi-
tioning (HVAC) line from
Darlington to Groesbeck

In addition, it has transferred a line producing materials for heating,
ventilation and air conditioning (HVAC) from Darlington in South
Carolina to Groesbeck in Texas—a facility which was already
concentrating on the HVAC market.

In 2010 it sold a site in
Wuxi and three lines in
Bethune to Andrew
Industries as part of a
plan to exit the dust
filtration business

In December 2010 the company sold a site in Wuxi, China, along with
three lines located in Bethune, South Carolina, USA, to Andrew
Industries10.

The sale formed part of a plan to exit the dust filtration business after
a strategic review of its business had determined that dust filtration
did not fit in with its existing business.

But in filtration materials
for transportation, it is
adding capacity in Finland
and Brazil

In filtration materials for transportation, by contrast, sales are strong
and Ahlstrom is adding capacity at Tampere in Finland and at
Louveira in Brazil. The additions to capacity were completed in late
2011 and 2012 respectively.

Ahlstrom’s Bethune site is
becoming a world class
filtration facility as lines
have come on stream

Meanwhile, Ahlstrom’s site in Bethune, South Carolina, is becoming
a world class filtration facility. A needlepunching line originally
planned for Darlington has come on stream in Bethune. Also, a liquid
filtration converting operation once located in Mount Holly Springs,
Pennsylvania, has been moved to the Bethune site.
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Building and Energy
In the Building and Energy
unit, its glass nonwovens
are aimed at reinforcement,
insulation for construction,
and glass fibre items for
automotive applications

Ahlstrom’s Building and Energy business unit includes its glass
nonwovens business which is centred mainly in Europe.

End uses for these products include reinforcement applications in wind
energy, marine and flooring, insulation for the construction sector, and
glass fibre products for the automotive sector.

Industrial applications
include automotives and
other technical niche
markets

The Building and Energy business unit also serves various industrial
applications for nonwovens. Among these are the automotive industry
and a number of technical niche applications which are providing the
company with the opportunity to explore unchartered territories and
new markets.

In wall coverings Ahlstrom
has a strong presence in
Europe and the Americas
and is expanding in China

In the wall coverings business, Ahlstrom has a strong presence in
Europe and the Americas. Also, it is expanding in China with a new
line at an existing site in Binzhou, which it took over when it acquired
Shandong Puri Filter & Paper Products (see page 53).

In 2011 it made its entry
into the battery separator
market by acquiring
Porous Power
Technologies

Ahlstrom has also become involved in the market for battery separator
materials. It made its entry into this market in 2011 through the
acquisition of a stake in Porous Power Technologies—a company
based in Colorado, USA, which makes technology for lithium-ion
batteries.

Previously, it had supplied
Porous Power

Prior to the purchase, Ahlstrom had supplied a nonwoven component
for use in Porous Power’s porous membrane product.

The two companies will
offer separator materials
for batteries and capacitors
for electric-drive vehicles

Ahlstrom—together with Porous Power—will continue to offer a
new generation of separator materials for use in the manufacture of
safer batteries and capacitors for installation in electric-drive
vehicles.

4 KIMBERLY-CLARK, USA

Sales generated by
Kimberly-Clark’s external
nonwoven roll goods
business, known as
Partnership Products, are
estimated to have been
worth US$1.25 bn in 2012

Kimberly-Clark, a 130-year old company based in Dallas, Texas,
USA, does not reveal figures for the sales generated by its external
nonwoven roll goods business, which is known as Partnership
Products.

However, industry estimates put the figure at around US$1.25 bn in
2012, depending on the product mix and raw material prices.

15% of roll goods output
is sold externally, for
making high performance
products for various
speciality markets

Only 15% of Kimberly-Clark’s nonwoven roll goods production is
sold externally. This percentage has held steady in recent years.

External customers use this production to make high performance
products for speciality markets, including acoustics, filtration, sorbents
and wipes.
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These markets continue to
be drivers of growth

These markets continue to be important drivers of growth for the
company.

The remaining 85% is
used internally for making
various end use products
which are sold to
consumers

The remaining 85% is used by the company internally in the
manufacture of end use products which are supplied to its giant
consumer base. These end use products include Huggies diapers, Pull-
Ups training pants, Kotex feminine hygiene items and Depend adult
incontinence items.

Sales grew by just 1% in
2012 and fell in volume
due to lower sales in
Europe but growth was
strong in China, Latin
America and South Korea

Kimberly-Clark’s total sales grew in value by just 1% in 2012 and
sales in 2013 are expected to grow in value by 2-3%. In volume
terms, sales fell due to lower sales in Europe.

However, growth was strong in China, Latin America and South
Korea.

In late 2012 Kimberly-
Clark announced that it
would exit the disposable
diaper business in Europe,
except for Italy

In late 2012 Kimberly-Clark announced that it would exit the
disposable diaper business in Europe—except for Italy.

At the same time, it announced that it would divest some lower
margin businesses in the consumer tissue market.

Most roll goods sales are
concentrated in the USA
but sales to other
geographical markets are
growing

Sales of Kimberly-Clark’s roll goods continue to be concentrated in
the USA.

However, over the past few years there has been an increase in sales
to other geographical markets.

The establishment of a
Developing and Emerging
Markets business unit has
helped

One factor behind this increase is the establishment of a Developing
and Emerging Markets business unit. This was created in 2004 with
the aim of developing the Personal Care and Consumer Tissue
businesses in Asia, Latin America and Eastern Europe.

CORPORATE STRUCTURE
Operating segments based
on product groupings have
been aggregated into three
reportable global business
segments

Kimberly-Clark is organised into operating segments which are based
on product groupings. These operating segments have, in turn, been
aggregated into three reportable global business segments:

● Personal Care;
● Consumer Tissue; and
● Business-to-Business.

Personal Care
The Personal Care
segment covers disposable
diapers, baby wipes,
feminine and incontinence
care products, and related
products

The Personal Care segment manufactures and markets the following
products:

● disposable diapers, training and youth pants, and swimpants;
● baby wipes;
● feminine and incontinence care products; and
● related products.
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Products in this segment
are primarily for
household use and are sold
under a variety of brand
names

Products in this segment are primarily for household use and are sold
under a variety of brand names, including Huggies, Pull-Ups, Little
Swimmers, GoodNites, Kotex, Lightdays, Depend, Poise and other
brand names.

Consumer Tissue
The Consumer Tissue
segment covers various
products for household use

The Consumer Tissue segment manufactures and markets facial and
bathroom tissue, paper towels, napkins and related products for
household use.

Products are sold under a
number of brand names—

Products in this segment are sold under various brand names,
including Andrex, Cottonelle, Hakle, Kleenex, Page, Scott, Scottex
and Viva.

—and through various
channels

Products for household use are sold directly or via wholesalers to
supermarkets, mass merchandisers, drugstores, warehouse clubs,
variety and department stores, and other retail outlets.

Business-to-Business
The Business-to-Business
Division accounts for 25%
of sales and comprises
four strategic businesses

The Business-to-Business Division accounts for nearly 25% of total
sales, and comprises four strategic businesses, namely:

● Professional and Partnership Products;
● Healthcare;
● Neenah Paper; and
● Technical Paper.

Partnership Products was
incorporated into
Professional in 2007, and
became part of a much
larger international
business

Prior to 2007, Partnership Products—Kimberly-Clark’s external
nonwovens business—and Professional were two separate business. In
2007, however, the Partnership Products business was incorporated
into the Professional business unit. As a result of the change, the
nonwovens operation has become part of a much larger, international
business.

The Business-to-Business
Division makes and
markets disposable, single-
use, health and hygiene
products to the “away-
from-home” marketplace

The Business-to-Business Division manufactures and markets
disposable, single-use, health and hygiene products to the “away-from-
home” marketplace. Such products include facial and bathroom tissue,
paper towels, napkins, wipes, surgical gowns, drapes, infection control
products, sterilisation wrap, disposable face masks, examination
gloves, respiratory products, other disposable medical products, and
other products.

Products in this segment
are sold under various
brand names—

Products in this segment are sold under various brand names,
including Ballard, Kimberly-Clark, Kimwipes, Kleenex, Safeskin,
Scott, Surpass, Tecnol and WypAll.

—and through various
channels

Products for away-from-home use are sold directly or via distributors
to manufacturing, lodging, office building, food service, healthcare
establishments and high volume public facilities. In addition, certain
products are sold to converters.
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EXTERNAL NONWOVEN FABRICS BUSINESS
Products and markets

Kimberly-Clark’s external
nonwoven fabrics business
targets various markets,
including filtration,
delivery systems (including
wipes), sorbents, personal
care and acoustics

Kimberly-Clark’s external nonwoven fabrics business targets a wide
range of markets, including:

● filtration;
● delivery systems, including wipes;
● sorbents;
● personal care; and
● acoustics.

These account for about
15% of roll goods capacity

Sales of nonwovens for these end use applications account for about
15% of the company’s nonwovens roll goods capacity.

The rest is used as the raw
material for Kimberly-
Clark’s large consumer
products business

The rest of the nonwovens capacity is used as the raw material for
Kimberly-Clark’s large consumer products business—including
Huggies disposable diapers and training pants, Depend adult
incontinence items, and Kotex feminine hygiene products.

Despite tough conditions,
the external nonwovens
business remains strong—

Despite tough economic conditions, the external nonwovens business
is reported to have remained strong and there is no evidence that
orders are dropping off.

—and new markets are
growing in importance

Furthermore, new geographical markets are increasing in importance
for the external nonwovens business.

Filtration
Filtration is a large growth
market and international
sales networks have been
established

Filtration products continue to represent one of Kimberly-Clark’s
largest growth markets for nonwovens in the USA. But, aware that
there are large potential markets outside the USA, the company has
established international sales networks.

Innovation and compliance
with industry standards
have helped to boost sales

Sales of filtration products have benefited from the company’s
commitment to offer innovative products which comply with industry
standards.

The Intrepid brand targets
heating, ventilation and
air conditioning (HVAC)

The company’s Intrepid brand targets heating, ventilation and air
conditioning (HVAC) filtration applications in commercial, industrial
and residential markets.

Powerloft and Fathom are
targeted at liquid filtration

For liquid filtration applications, nonwovens are sold under the brands
Powerloft and Fathom.

All three brands offer air
cleanliness, fewer filter
changes and cost savings

All three brands—Intrepid, Powerloft and Fathom—offer air
cleanliness, fewer filter changes and cost savings to end use
customers.

The filtration division has
demonstrated its
commitment to the
environment

Kimberly-Clark Filtration has shown its commitment to the
environment with the introduction of green media which were
developed in response to the US Green Building Council’s standards
for new construction and major renovation projects.
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Delivery systems (including wipes)
The delivery systems
business is also large

Another large segment served by Kimberly-Clark is the delivery
systems business, which includes consumer wipes.

Here, Kimberly-Clark acts
as a contract manufacturer
and seller of roll goods

Kimberly-Clark participates in this segment as a contract manufacturer
and as a seller of roll goods, focusing on markets which do not
compete directly with its consumer products.

High margin WypAll
towels perform better than
cloth rags at a fraction of
the cost

Many of the company’s proprietary wiping products offer high
margins. Such products include WypAll towels, which are designed
to perform better than cloth at a fraction of the cost. WypAll towels
are therefore ideal as a replacement for cloth rags—which have to be
laundered at a significant cost to the user.

Sales of nonwoven wipes
are growing as new uses
are developed

Sales of nonwoven wipes continue to grow on the basis of
market proliferation as new applications for wipes continue to be
developed.

Also, the company has
invested in new capacity

Responding to its success in the wipes market, Kimberly-Clark has
invested in a significant amount of new capacity.

A proprietary hydro-
entanglement process is
used to make wipes with
superior attributes

Kimberly-Clark also differentiates itself in the market by offering
products made using a proprietary hydroentanglement process. The
technology is said to provide wipes with attributes which are superior
to those of commodity-grade wipes on the market.

In 2006 Kimberly-Clark
launched Cottonelle for
Kids, which combines dry
bath tissue and moist
wipes

In 2006 Kimberly-Clark launched Cottonelle for Kids—the first-ever
combined dry bath tissue and moist wipes system. The product has
been designed to help parents to teach their children good bathroom
and hygiene habits.

Sorbents
Demand for sorbents
continues to grow from a
strong, loyal customer
base

Demand for sorbents—used mainly in spill control—continues to grow
as Kimberly-Clark’s strong base of loyal customers expand their
individual businesses. This is a market in which Kimberly-Clark has
been involved for 20 years.

Growth comes from
supplying existing
customers with established
brands

Kimberly-Clark has deliberately not expanded its customer base in this
market segment. Instead, it continues to enjoy excellent growth rates
among existing customers by supplying them with its well established
brands.

Personal care
Kimberly-Clark benefits
from a leading position in
a range of personal care
markets

Kimberly-Clark has a leading position in a range of personal care
markets. Its product range includes disposable diapers, training pants,
swim pants, feminine hygiene products and adult incontinence
products.
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Personal care products are
sold under well known
brand names such as
Huggies, Kotex, Depend
and Poise

Personal care products are sold under well known brand names. For
example, disposable diapers and training pants are sold under the
Huggies brand, feminine hygiene products are sold under the Kotex
brand, and adult incontinence products are sold under the Depend and
Poise brands.

Kimberly-Clark has shown
a commitment to
innovation in its diaper
business with the launch
of limited edition designer
styles in 2011-12—

Kimberly-Clark has demonstrated a commitment to innovation in its
diaper business.

In 2011-12 a number of limited edition designer styles of diapers were
launched, as were new glow-in-the-dark designs for Pull-Ups training
pants.

—and the expansion in
2012 of its GoodNites
brand to include Bed Mats
and the addition of Marvel
licensed characters to its
underwear products

In 2012 Kimberly-Clark introduced Bed Mats through its GoodNites
brand of absorbent underpants. These mats provide security for bed
wetters.

In addition, the company added Marvel licensed characters to its
underwear products.

In 2013 GoodNites were
expanded to include a
design which fits more like
conventional underwear,
and helps to boost a
child’s self esteem

In 2013 Kimberly-Clark expanded its range of GoodNites disposable
underwear for children with a new design which fits more like
conventional underwear.

The new design can help to boost a child’s self-esteem by
empowering the child to engage in good bathroom habits without
drawing unwanted attention.

In the feminine hygiene
sector, it launched U by
Kotex for younger users
in 2010—

In the feminine hygiene sector, Kimberly-Clark launched a line in
2010 which was geared toward younger consumers and sold under the
brand name U by Kotex. At the time of the launch, there were
criticisms that the line represented a more modern spin on a tired
category.

—and in 2012 it expanded
this range

However, Kimberly-Clark has built on the success of U by Kotex with
the launch in 2012 of U by Kotex sleek tampons and new U by Kotex
CleanWear pads.

In 2013 the U by Kotex
range was expanded to
include a super premium
maxi pad

In 2013 Kimberly-Clark introduced U by Kotex Extra pads—a new,
super premium maxi pad designed to keep younger consumers feeling
clean and fresh while providing them with maximum, heavy duty
protection.

Also, it is targeting older
women with a new line of
five Poise Feminine
Wellness products for use
during the menopause

Elsewhere within its feminine care business, Kimberly-Clark has
extended its Poise brand by launching a new line of products for older
women called Poise Feminine Wellness. The line comprises five
products, including a roll-on cooling gel and body cooling towelettes
which are designed to work with a woman’s body during the
menopause. Initially, the line was launched as a small-scale
experiment in Chile in 2009. Subsequently, it was launched on a large
scale in 2012 in the USA and Canada.
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It is innovative in the
adult incontinence market

Kimberly-Clark has also been innovative in its Depend adult
incontinence market.

In 2009 it added gender-
specific disposable
underwear for adults, and
in 2010 it introduced
printed disposable under-
wear which looks more
like regular underwear

In 2009 Kimberly-Clark added gender-specific disposable underwear
for adults.

In 2010 it took this concept a step further when it introduced printed
disposable underwear for men and women. These products have an
appearance which is more like regular underwear. Furthermore, they
are packaged in a similar way to Hanes and Jockey products.

Acoustics
In acoustics it has created
products which can filter
specific sounds—

For acoustics end uses—a market of more recent interest for the
company—Kimberly-Clark has engineered products which can filter
specific sounds at certain wavelengths.

—for a market dominated
by unsophisticated, poor
quality materials

This market is often dominated by unsophisticated, poor quality
materials. The company therefore sees an opportunity to gain market
share by offering innovative materials.

Acoustics products are
targeted at building and
transportation

Acoustics products are being targeted at customers in the building and
transportation segments.

OTHER DEVELOPMENTS
Kimberly-Clark has been
pioneering the use of
RFID technology to
address two retail industry
challenges

Kimberly-Clark has been pioneering the use of Gen2 RFID (radio
frequency identification) technology to address two of the retail
industry’s toughest business challenges:

● out of stock situations; and
● the global standardisation of supply chain systems.

Its environmental
programme, Vision 2010,
enabled it to improve its
energy and water
efficiency, and reduce the
percentage of waste which
goes into landfill

In addition, around 2005 Kimberly-Clark introduced an environmental
programme called Vision 2010.

The programme enabled the company to:

● improve its energy efficiency;
● improve its water efficiency; and
● reduce the percentage of waste which goes into landfill.

However, the company
now has a programme
called Sustainability 2015
with new goals

However, the company now has a programme called Sustainability
2015 with new goals, including:

● a 25% reduction in water usage;
● a 5% absolute reduction in greenhouse gases;
● reducing to zero the amount of manufacturing waste which goes

to landfill; and
● ensuring that all of the wood fibre it uses comes from certified

sources.
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5 POLYMER GROUP INC (PGI), USA

In 2012 PGI’s sales fell in
US dollar terms by 4%
due to lower raw material
prices, although in volume
they rose by 6.1%

Sales generated by Polymer Group Inc (PGI), based in Charlotte,
North Carolina, USA, fell in US dollar terms by 4% in 2012—from
US$1.20 bn to US$1.15 bn—due to lower raw material prices. In
volume terms, however, sales are reported to have increased by
6.1%.

In the Asian healthcare
and hygiene market, sales
benefited from a new line
in China

In the Asian healthcare and hygiene market, the company managed to
achieve increases in sales in both value and volume terms. The
increases have been attributed to the start-up of a new line in
China.

Also PGI welcomed a new
CEO in 2013

In June 2013 PGI announced that the company’s chief executive
officer (CEO), Veronica Hagen, was retiring from her post after six
years. She was replaced by Joel Hackney who has held varied global
executive roles with General Electric, Nortel and Avaya.

In September 2013, PGI
announced that it was in
talks to acquire Fiberweb

In September 2013, PGI announced that it was in talks to acquire
Fiberweb (see page 87), a UK-based manufacturer of nonwovens.
Under the terms of the deal, Fiberweb shareholders will receive a total
value of 103.2 pence per Fiberweb share and retain the interim
dividend of 1.2 pence per share. This offer represents a premium of
17% to the closing price on August 19, 2013, which was the last
business day prior to an announcement by Fiberweb that it had
received a revised offer from PGI.

Fiberweb’s sales were
worth US$460 mn in 2012

Fiberweb has reported that its sales were worth about US$460 mn in
2012, after selling its hygiene business to Fitesa in 2011.

Fiberweb operates
through two divisions

Fiberweb operates through two divisions:

● technical nonwovens; and
● geosynthetics.

ORGANISATIONAL STRUCTURE
PGI has redesigned its
organisational structure

PGI undertook a substantial redesign of its organisational structure in
July 2012. This involved a repositioning of its management in order
to “consolidate the benefits of its global footprint, align resources and
capabilities with future growth opportunities, and provide for a more
efficient structure to serve existing markets”.

A new Global Business
Development (GBD) unit
will be its growth engine—

One of the major components of the redesign is the creation of the
Global Business Development (GBD) unit. This will be the growth
engine of PGI, and involves a consolidated approach in order to
harness the company’s strengths.
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—and its former US and
Latin America units have
been combined to form an
Americas region business

As part of the redesign, PGI has formed an Americas region business
group by combining the former US and Latin America units under the
leadership of Scott Tracey. PGI hopes that by forming this group it
will be able to compete more effectively in this region.

A Global Supply Chain
unit has also been formed

PGI has also formed a Global Supply Chain unit in order to further
integrate its global procurement team into the operational side of the
business and work more closely with its customers.

OWNERSHIP
In January 2011 PGI was
taken over by Blackstone
Capital Partners—

PGI underwent a change of ownership in January 2011 when it was
bought by Blackstone Capital Partners, a USA-based investment and
advisory firm which operates globally.

—following a strategic
review process by PGI

The move followed a strategic review process by PGI, and, according
to the chief executive officer (CEO) of PGI at the time, Veronica M
Hagen, the transaction represented “the best value alternative”
available to its stockholders.

At the time, PGI said that
Blackstone was committed
to supporting PGI’s
growth strategy

At the time of the acquisition, PGI executives said that Blackstone
was committed to supporting PGI’s strategy of “continued growth and
investment in proprietary capabilities” in its markets around the world.

RECENT INVESTMENTS AND ACQUISITIONS
PGI has grown recently via
investment and acquisition

PGI has been expanding its business recently through investments and
acquisitions.

In 2011 and 2012 it added
new spunmelt lines in the
USA and China

In December 2009 the company announced that it would build a new
spunmelt line in the USA as well as one in China. Both lines began
contributing to sales growth in 2011 and 2012 respectively.

PGI already operated two
spunmelt lines in the USA

PGI already operated two spunmelt lines in the USA—one in
Waynesboro, Virginia, and another in Mooresville, North Carolina.

In June 2013 PGI began
construction on a new
facility in Nanhai, China,
for the production of
nonwoven and chemical
bonded products

In June 2013 PGI began construction of a new facility in Nanhai,
China—where it has operated for more than 15 years—to replace an
existing facility.

The new facility will expand the company’s capacity for
manufacturing high quality nonwoven products for the hygiene and
healthcare markets, and will enable it to expand its production of
chemical bonded products for hygiene applications.

The new facility should be
completed by late 2016

The new facility is expected to be completed by late 2016 and will
combine the benefits of new and existing manufacturing technologies
(see also page 72).

In May 2009 it completed
a spunmelt line in Mexico

In May 2009 it completed a new spunmelt line in San Luis Potosi,
Mexico. This resulted in additional capacity amounting to 15,000 tons
per annum.
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Output from the line is
being used to meet demand
for hygiene and disposable
medical products in the
USA and Mexico although
the line also serves as a
gateway to Central America
and the Caribbean

Output from the line is being used to meet demand for nonwovens in
the hygiene and disposable medical sectors.

Geographically, it is helping PGI to meet demand in these sectors in
the USA and Mexico.

However, the line also serves as a gateway for PGI to supply its
products to countries in Central America and the Caribbean.

PGI is considering a third
spunmelt line in Colombia
and is looking at potential
locations for a greenfield
site in Brazil

PGI has indicated that it is likely to add a third spunmelt line at its
site in Cali, Colombia.

The company is also looking at possible locations for a greenfield site
in Brazil.

PGI has also increased its
presence in Europe by
acquiring the Tesalca-
Texnovo nonwovens
businesses in Spain and
forming a subsidiary
called PGI Spain

In November 2009 PGI acquired the Tesalca-Texnovo nonwovens
businesses based in Barcelona, Spain, from Grupo Corinpa. The
businesses have been made a wholly-owned subsidiary of PGI under
the name PGI Spain, and have a capacity for making more than
50,000 tons of nonwovens a year. The acquisition has contributed to
PGI’s strategy of strengthening its position as the global leader in the
hygiene market by increasing its presence in Europe.

Texnovo was founded in
1989 to serve industrial
markets and Tesalca was
added a decade later to
supply hygiene and medical

Texnovo was founded in 1989 as a family-owned private business
focusing on industrial market segments.

The Tesalca business operations were added a decade later to supply
hygiene and medical segments.

Tesalca-Texnovo was
Spain’s only maker of
polypropylene spunbond
nonwovens

Tesalca-Texnovo was the only organisation which manufactured
polypropylene spunbond nonwoven materials in Spain and was a
leader in the European market. At the time of the acquisition it had
about 280 employees, and in 2008 it generated sales of approximately
US$87 mn.

PRODUCTS AND MARKETS
PGI targets four primary
nonwovens markets

PGI targets four primary nonwovens markets, namely:

● medical;
● hygiene;
● wipes; and
● industrial and speciality applications.

Medical
In the medical sector there
has been a shift towards
spunlaced and spunmelt
nonwovens

In the medical sector, there has been a shift in demand towards
spunlaced and spunmelt nonwovens. PGI is a major supplier of these
products and is capitalising on growth in this market after adding new
lines in Latin America, North America and China in 2009 and 2010
(see pages 70-72).
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In 2004 the company’s
medical business launched
MediSoft, which avoids the
rubbery feel of polyester

In 2004 the company’s medical business launched MediSoft. This is
a polyethylene-based spunmelt product which avoids the rubbery feel
typical of polyester. Also, it is 50% softer than standard spunmelt
fabrics aimed at medical applications.

MediSoft fabrics combine
softness and barrier
properties to provide
comfort and protection

MediSoft fabrics combine softness and barrier properties. In doing so,
they provide greater comfort while maintaining a high level
of protection and therefore meet two key concerns of healthcare
workers.

In 2007 PGI added a new
product, MediSoft Ultra,
to its MediSoft line

In 2007 PGI added a new product, MediSoft Ultra, to its MediSoft
line. MediSoft Ultra is an advanced high performance fabric for
medical garments and other single-use apparel.

New capabilities in China
and advances in spunmelt
manufacturing are
enabling PGI to offer
higher barrier protection,
greater comfort and
enhanced softness

PGI is benefiting from new capabilities following the opening of a
state-of-the-art plant in Suzhou, China, in 2012. Also, it has made
advances in its proprietary spunmelt manufacturing process.

Together, these developments are enabling the company to meet
requirements from the market for:

● higher barrier protection;
● greater comfort; and
● enhanced softness.

Hygiene
In hygiene, the company
envisages opportunities in
diapers, feminine hygiene,
and baby wipes

In the hygiene sector, PGI sees opportunities in:

● diapers;
● feminine hygiene items; and
● baby wipes.

In April 2004 PGI launched
Comfortlace fabrics with a
customised appearance

In April 2004 PGI introduced Comfortlace fabrics. These have a
customised appearance, and are characterised by their greater
absorbency and superior comfort for absorbent products.

The fabrics are made with
PGI’s LACE technology

The fabrics are made with PGI’s proprietary LACE (Laminar Air
Controlled Embossing) technology.

A bulky surface laminated
to a reticulated film directs
liquids from the skin

They contain a soft, three-dimensional imaged or bulky surface layer
laminated to a reticulated film11 which directs liquids away from the
skin and into the absorbent core.

PGI’s hygiene business has
also developed and
commercialised other
fabrics

PGI’s hygiene business has also:

● introduced a spunbond polyethylene topsheet;
● developed fabrics with superior softness; and
● commercialised proprietary fabrics offering a superior barrier

performance and low component basis weights.
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In April 2007 PGI
launched Spinlace
nonwovens which are made
using an efficient process
that combines continuous
filament and hydro-
entanglement technology

In April 2007 PGI launched Spinlace nonwovens—a new category of
fabrics which deliver high performance at competitive prices.

Spinlace is made using an efficient manufacturing process which
eliminates the carding stage in traditional spunlaced nonwovens
production by combining continuous filament technology and
hydroentanglement.

It also uses Apex imaging
technology to impart
three-dimensional images

Spinlace also makes use of PGI’s proprietary Apex imaging
technology to impart unique three-dimensional images directly on the
fabric.

In 2008 PGI said that
Clorox was using Spinlace
in its disinfectant wipes—

In spring 2008 PGI announced that Clorox was using Spinlace in its
disinfectant wipes. The wipes are being promoted for their greater
thickness and texture. Clorox is a leading USA-based manufacturer of
cleaning and disinfecting products for the retail, healthcare, education,
food service and recreational markets.

—and that PGI was
starting to export Spinlace
materials to Europe

At the same time, PGI announced that it was starting to export
Spinlace materials to Europe. Previously, these were sold purely in
North America.

Industrial and speciality
Products for industrial
and speciality uses account
for 45% of total sales

Products for industrial and speciality applications make up 45% of the
company’s total sales, the other 55% being derived from sales of
consumer products.

PGI has retained a strong
position in this sector

PGI has retained a strong and growing position in this sector—partly
as a result of product developments.

Speciality applications offer
opportunities for selling
value added products

Although sales of nonwovens for speciality applications rarely achieve
the high volumes achieved by consumer products, there are good
opportunities in these markets for selling value added products.

PGI offers a diverse range
of products for use in
industrial applications

PGI offers a diverse range of products for use in industrial
applications, including:

● bedding and components for bedding;
● blankets;
● car and boat covers;
● carpet backing;
● concrete fibres;
● filtration media;
● furniture;
● packaging material;
● protective apparel; and
● window shades.
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In filtration, advances have
been made using Apex tech-
nology, including Durapex
industrial filter media which
remove dust at high humi-
dity and high temperatures

Recent advances have centred largely on the filtration market, where
PGI has been applying its Apex technology.

For example, the company has expanded the presence of its Durapex
filtration media into industrial baghouse12 filters for the removal of
dust in humid conditions and at high temperatures.

Through a strategic
relationship with
Donaldson, Durapex is
now being used in
Donaldson’s newest Dura-
Life baghouse products

Through a strategic relationship with Donaldson Company, Durapex
is being employed in the newest product offerings in Donaldson’s
Dura-Life baghouse line. The two companies joined together in 2004
to produce industrial filter bag media which help companies to meet
new Environmental Protection Agency (EPA) air quality standards for
particulate matter.

Other new air filtration
media include oleophobic
bags for wet and oily dust,
and an aramid version for
use in furnaces

Other new air filtration media products include oleophobic bags for
the enhanced cleaning of wet and oily dust in cement, food,
agriculture and other industries. Also offered is an aramid version
which provides superior filtration in temperatures up to 400°F for use
in furnaces.

In liquid filtration PGI has
introduced Aquapex for the
pool and spa market

On the liquid filtration side, PGI has introduced Aquapex for the pool
and spa market—where cartridge filters are rapidly replacing sand and
diatomaceous earth as the filter of choice.

Spunlaced flame resistant
fabrics with an advanced
finish are enabling
bedding makers to meet
flammability standards

One significant development in PGI’s industrial business was the
introduction in spring 2004 of flame resistant (FR) fabrics which
combine proprietary spunlacing technology and advanced finishing
science. The products are designed to enable the bedding industry to
meet official flammability standards.

This new family of fabrics
delivers a number of
critical benefits to the
bedding industry

The company says that this family of fabrics delivers a number of
critical benefits to the bedding industry, including:

● FR fabrics which enable the bedding industry to produce properly
constructed mattresses;

● FR fabrics which, because of PGI’s advanced spunlacing
techniques, do not “grin” (see Glossary) through facing fabrics;
and

● soft and comfortable FR fabrics whose weight-to-performance
attributes have been optimised.

In April 2008 PGI
expanded its protective
apparel range

In April 2008 PGI introduced an expanded family of protective
apparel fabrics as well as converted garments made from the fabrics.
The new products are said to provide workers who wear the garments
with enhanced safety and greater comfort.
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The new line includes
coated and laminated
fabrics

The new line includes coated and laminated fabrics with high-barrier
properties and finishes to protect workers against fire, dangerous air
particulates, toxic chemicals, blood transfer and other hazards.

The fabrics have been
designed to withstand the
toughest jobs

The fabrics have been designed to withstand the toughest jobs,
including toxic site cleanup, emergency response, cleanroom and
general industrial uses.

With regard to fibres for
concrete reinforcement,
PGI has been focusing on
building and construction
markets in North and
Latin America

With regard to fibres for concrete reinforcement, PGI has been
focusing on the building and construction markets in North America
and Latin America. These markets represent a significant source of
growth for the company’s industrial business. As a result of this focus,
production has been increased and distribution and sales networks
have been expanded. Also, the company has introduced its own
quality control technology and automated delivery system to the
market.

It has also expanded output
of its Genesis SF Fibres
and Strux for construction
and roofing membranes—

PGI has also continued to expand production of its Genesis SF Fibres
and Strux through a relationship with WR Grace. These new product
introductions have been key to growth in construction and roofing
membranes.

—and house-wrap has
gained share in Canada,
the USA and Mexico

Existing products such as PGI’s house-wrap lines have also
experienced strong volume growth and continue to gain overall market
share throughout Canada, the USA and Mexico.

In Europe, PGI’s Geca-
Tapes unit has focused on
building relationships with
key customers and
introducing new products

In Europe, PGI’s Geca-Tapes unit has focused on developing and
capitalising on its relationships with key players, and introducing new
products.

Its products include state-of-the-art nonwoven water blocking tapes
and yarns, and separating tapes.

In Latin America, Agribon
and Agriban crop covers
should lead to higher
yields without pesticides

In Latin America, the company has developed agricultural markets
with its proprietary Agribon and Agriban crop covers. These products
enable crop yields to be improved without the need for pesticides.

PLANT CONSOLIDATION
PGI has also been
streamlining its business

In addition to expansion, PGI has been focusing on streamlining its
business by exiting areas which do not fit in with its core strategy.

Operations in North America
and Europe have been
consolidated to cut costs

In particular, the company has been consolidating its operations in
North America and Europe with the aim of running plants more
efficiently and cutting costs.

In January 2007 plant
closures in Rogers,
Arkansas, and Gainesville,
Georgia, were announced

In January 2007 the company announced that it would consolidate its
US manufacturing base by closing its plants in Rogers, Arkansas, and
Gainesville, Georgia. The closures were expected to save the company
US$4 mn-US$6 mn a year.
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PGI relocated its thermal
bonded, adhesive bonded
and spunlaced fabrics to
other North American
locations in order to
achieve synergies and
reduce costs

As part of the consolidation process, PGI’s thermal and adhesive
bonding business was relocated from Rogers to Landisville, New
Jersey, in order to achieve synergies and reduce overhead costs.
However, the facility at Landisville was subsequently closed (see
below).

The company also moved its production of spunlaced fabrics—which
are used in hygiene, industrial and wipes applications—from Rogers
to its plants in North Little Rock, Arkansas, and Benson, North
Carolina. However, the plant at North Little Rock was closed in June
2009 (see below).

Medical fabric finishing
was relocated from
Gainesville to Suzhou,
China

PGI relocated the finishing of medical fabrics from Gainesville to a
state-of-the-art finishing line in Suzhou, China, which is strategically
located near its customers’ converting operations. These fabrics are
used in surgical gowns and drapes, and wound care.

Production of Reticulon
apertured film products
was moved to San Luis
Potosi, Mexico, enabling
laminated cloth-like
backsheet capacity for
diapers to be enlarged

The manufacture of PGI’s proprietary Reticulon apertured film
products, which are used in feminine sanitary napkins, was
transferred from Gainesville to PGI’s plant in Bonlam, San Luis
Potosi, Mexico.

The move enabled PGI to expand its capacities in Mexico for
producing laminated cloth-like backsheet for diapers.

In May 2007 PGI said
that it would shut down a
plant in Germany

In May 2007 PGI said that it would shut down a plant in
Neunkirchen, Germany, and transfer parts of the business to its plant
in Cuijk, Netherlands. At the time, it was estimated that the move
would save US$3 mn-US$4 mn annually.

In late 2008 PGI closed its
carded thermal bonding
and chemical bonding
facility in Landisville, New
Jersey

In late 2008 PGI closed its facility in Landisville, New Jersey, USA.
The plant manufactured carded thermal bonded and chemical bonded
nonwovens for use in hygiene and medical applications. Some product
lines were transferred to other US facilities while others were
discontinued.

In June 2009 it closed its
facility in North Little
Rock, Arkansas, USA

In June 2009 PGI closed its facility in North Little Rock, Arkansas,
USA. Some of the operations at the plant were consolidated in
Benson, North Carolina, while others were phased out.

PGI also decided to exit
the automotive market in
2009, despite investing in
the business in 2008

PGI also made a strategic decision in 2009 to exit the automotive
market—despite the fact that it invested in the automotive business as
recently as 2008.

CAPACITY EXPANSION
Latin America

In Mexico output from a
new spunbond line at
Bonlam is being targeted
at industrial and hygiene
markets in Latin America

In Latin America, PGI has a spunbond line at its facility in Bonlam,
San Luis Potosi, Mexico. The line was completed in May 2009.

Output from the line is being targeted at industrial and hygiene
markets in Latin America.
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The expansion had been
announced in 2007 and
the investment put at
US$50 mn

The proposed expansion of this facility had been announced by PGI
in October 2007 when it stated that it would invest US$50 mn
in the installation of a multibeam Reifenhäuser Reicofil 4 spunmelt
line.

The line makes lightweight,
strong fabrics for use in
diapers and has an annual
capacity of 15,000 tons

The line manufactures high quality, lightweight, strong fabrics for
making fine denier back sheet, leg cuffs and other materials for
use in diapers. Its completion raised PGI’s annual capacity by
15,000 tons.

PGI also has Latin
American plants in
Argentina and Colombia

In addition to its Bonlam facility, PGI has plants in two other Latin
American locations, namely Buenos Aires in Argentina, and Cali in
Colombia.

A new spunmelt line
completed in 2008 more
than doubled the capacity
of PGI’s facility in Buenos
Aires

In Argentina, PGI finished building a wide-width multi-beam spunmelt
line at its Dominion Nonwovens Sudamerica joint venture facility in
Buenos Aires in 2008. The new line more than doubled the capacity
at this facility to 15,000 tons. The new capacity was installed to meet
growing demand for PGI products in South America.

The line makes high
quality fine denier
topsheet materials

The new line produces high quality fine denier topsheet materials
which have been designed to meet the highest standards for hygiene
products.

In 2006 PGI more than
doubled its spunbond
capacity in Cali, Colombia

In Colombia, PGI has more than doubled the spunbond capacity of its
facility in Cali in order to meet growing demand for its products in
Latin America. PGI claims to hold the biggest market share in the
Latin American hygiene sector. The expansion project was announced
in September 2004 and completed in 2006.

PGI is considering adding
a third line in Cali,
Colombia, and may also
invest in Brazil

While no plans have been finalised, executives have admitted that PGI
is considering the addition of a third line in Cali, Colombia.
Expansion in Brazil is also being considered.

North America
In North America a fourth
spunmelt line has been
added in Mooresville,
North Carolina—

In North America a fourth spunmelt line became operational in
Mooresville, North Carolina, in spring 2006. The line is a
Reifenhäuser Reicofil 4 spunmelt facility, and was designed
specifically for enhanced flexibility.

—to provide customers
with high quality fine
denier materials which are
softer and lighter, and have
improved barrier qualities

The line is capable of providing customers with high quality fine
denier materials which are softer, are lighter and have improved
barrier qualities compared with products manufactured using
conventional technologies. Additionally, the line is capable of
handling proprietary processes and advanced treating systems.

In 2011 PGI opened a
second spunmelt line in
Waynesboro, Virginia

In late 2011 PGI opened a second spunmelt line in Waynesboro,
Virginia, USA, following an investment of US$65 mn.
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China
PGI is focusing on China
in addition to Latin
America

While Latin America has been PGI’s star growth area in recent years,
PGI is now focusing increasingly on China in addition to Latin
America.

In 2002 a new spunbond
line was added in Nanhai

In 2002 PGI added a spunbond line at its facility in Nanhai, China.
The plant produces nonwovens for hygiene, medical and agricultural
markets in Asia.

In 2006 PGI added an
advanced chemical
bonding line—

In 2006 PGI added an advanced chemical bonding line to its Nanhai
facility, bringing the total number of lines to three. Prior to the
completion of this line, PGI operated one spunbond line and one
spunmelt line serving hygiene and medical markets.

—enabling it to offer sub-
layer products for the
hygiene market

The line is enabling PGI China to include sub-layer products13 for the
hygiene market. Previously, these products were available only from
its US and European operations.

This facility will be
replaced by a newer, more
modern facility including
an advanced thermal
bonding line in 2016

In June 2013 PGI began construction of new facility in Nanhai,
China—where PGI has operated for more than 15 years—to replace
an existing facility. The new facility will enable the company to serve
customers in the healthcare and hygiene markets better, especially as
the converters to whom it sells its products have been moving more
and more of their operations to China. The facility will include an
advanced thermal bonding line, and will be completed by late 2016.

Upgrading and expansion
in Nanhai should enable
PGI to boost its business
in the market for hygiene
products

Upgrading and expansion in Nanhai should enable PGI to boost its
business in the market for hygiene products. This is almost as big as
the medical sector, at least for PGI. As China’s consumers become
increasingly well informed, the market for value-added products will
continue to grow.

A new plant in Suzhou
made PGI the largest spun-
melt producer in China,
and the country’s only
vertically integrated pro-
ducer of medical fabrics

In 2006 PGI started commercial production at a new manufacturing
plant in Suzhou, China. The plant houses a state-of-the-art, multi-beam
Reifenhäuser spunmelt line and its output is targeted primarily at
medical and hygiene markets. When the plant opened, PGI became the
largest spunmelt producer in the country and China’s only vertically
integrated producer of medical fabrics.

The plant also houses a
finishing line capable of
treating medical fabrics

The plant also houses a world class finishing line capable of providing
customers with treated medical fabrics which are produced in a
pristine environment and which meet the highest quality standards.

In 2012 capacity was
added in Suzhou, China,
and a pilot line established
at the same location to
develop new nonwovens
technology platforms

In 2009 PGI announced that it would add capacity in Suzhou, China,
for producing spunmelt nonwovens for hygiene and healthcare
markets. The line came on stream in 2012.

Also in 2012, it established a pilot line at the same location to develop
new nonwovens technology platforms.
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6 FITESA, BRAZIL

Fitesa is pursuing an
ambitious growth strategy

Fitesa, a manufacturer of nonwovens based in Brazil, is continuing to
advance through an ambitious growth strategy.

In recent years it has been
profiled as part of
FitesaFiberweb, a joint
venture with Fiberweb,
but its purchase of
Fiberweb’s hygiene
business in 2011 propelled
it to a leading position

The company has been profiled as part of Fiberweb in recent reports
in this series as the two companies owned a joint venture called
FitesaFiberweb.

But in 2011 much of Fiberweb’s hygiene business and related assets
were purchased by Petropar, the owner of Fitesa. As a result, Fitesa
was propelled to a leading position among the world’s nonwovens
producers.

The purchase included
businesses in the joint
venture and lines in
Sweden, Italy and China

The purchase from Fiberweb encompassed businesses covered in the
joint venture agreement between Fiberweb and Fitesa as well as
Fiberweb’s spunmelt lines in Italy and Sweden and its air-laid line in
Tianjin, China. The latter was built in 2000 by Fiberweb—which was
then known as BBA—to serve mainly the market for dryer sheets.

Fiberweb was paid
US$286 mn

Fiberweb was paid a total of US$286 mn for the transaction and the
deal has raised Fitesa’s annual sales to about US$670 mn.

FitesaFiberweb was
formed in 2008 and
included Fitesa assets in
Brazil and Fiberweb assets
in Mexico and the USA

FitesaFiberweb, the joint venture between Fitesa and Fiberweb, was
formed in 2008 and included:

● Fitesa’s assets in Brazil;
● Fiberweb’s assets in Mexico; and
● Fiberweb’s assets in the USA—in South Carolina, Washington and

Wisconsin.

Subsequently,
FitesaFiberweb announced
plans to add a line in
Brazil, a line in Peru and
two new lines in the USA

Subsequently, FitesaFiberweb announced plans to add:

● an SMS (spunbond/meltblown/spunbond) bicomponent spunmelt
nonwovens line in Simpsonville, South Carolina, USA, which was
completed in 2011;

● a carded nonwovens line in Brazil, which was completed in 2012;
● a spunmelt nonwovens line in Lima, Peru, which was also

completed in 2012; and
● a second line in Simpsonville, which is to be completed during

2013-14.

Plans to add a second line
in Simpsonville have not
changed

Plans to add the second line in Simpsonville have not changed now
that FitesaFiberweb is under Fitesa’s ownership. In November 2013
a spokesperson for Fitesa stated that the company was investing
US$50 mn in the facility.
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In October 2013 Fitesa
confirmed plans to invest
in additional capacity

In October 2013 Fitesa confirmed industry rumours that it would
invest in capacity amounting to 50,000 tons per annum at a cost
reported to be close to US$100 mn in order to meet growing demand
from its customers for materials for hygiene markets.

The investments will
include spunmelt lines in
the USA and projects to
expand in Eastern Europe
and Western Europe

The investment will include state-of-the-art spunmelt lines in the USA,
which will be started up in the third quarter of 2014.

It will also include new projects scheduled for 2014 and 2015 to
expand capacity and meet growth in demand among customers in
Eastern Europe and Western Europe.

It made incremental capacity
expansions in Brazil, Peru
and the USA in 2011-13,
and plans to increase its
capacity in China in 2014

Fitesa has already made incremental capacity expansions—in the
USA in 2011, in Brazil and Peru in 2012, and in the USA in 2013.

In addition, the company is planning to increase its capacity in
China in 2014.

In September 2013 Fitesa
introduced a range of
100% bio-based spunbond
performance nonwoven
fabrics which are
composed of the bio-based
polymers “I’m green” and
Ingeo

In September 2013 Fitesa introduced a range of spunbond nonwoven
fabrics which are composed of two bio-based polymers in a sheath-
core bicomponent configuration. Fitesa developed the fabrics in
partnership with Braskem and NatureWorks.

The sheath is made using a 100% bio-based polyethylene from
Braskem called “I’m green”. The core is made using Ingeo, a 100%
bio-based polylactide polymer produced by NatureWorks.

The fabrics are soft and
yet strong and robust

The bio-based polyethylene sheath provides the fabrics with softness
while the Ingeo core makes them strong and robust.

They are available in a
range of basis weights and
physical properties

Fitesa is offering the new fabrics in a comprehensive range of basis
weights and physical properties so that they can be used in existing
applications for bicomponent spunbond materials.

7 GLATFELTER (FORMERLY CONCERT INDUSTRIES), USA

Sales of nonwovens at
Glatfelter were worth
US$683 mn in 2012,
including sales generated
by the air-laid nonwovens
business acquired with the
purchase of Concert
Industries and Glatfelter’s
wet-laid nonwovens
business

Sales of nonwovens by Glatfelter, a USA-based paper manufacturer,
rose from US$538 mn in 2011 to US$683 mn in 2012, representing
an increase of 27%.

The 2011 and 2012 figures include sales generated by the air-laid
nonwovens business which Glatfelter acquired with the purchase of
Concert Industries for US$235 mn in February 2010.

The figures also include sales generated by Glatfelter’s wet-laid
nonwovens business.
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The company is poised for
further growth as a result
of its focus on speciality
materials and its purchase
of Dresden Papier in 2013

Glatfelter’s goal is to focus on speciality materials. This will help
it to grow in the future, as will its purchase in March 2013 of
Dresden Papier—a leading producer of nonwoven wallpaper base
materials which supplies most of the world’s largest wallpaper
manufacturers.

Dresden Papier expects its
sales to grow by 10% per
annum over the coming
years

Dresden Papier is based in Heidenau, Germany, where it operates a
manufacturing facility with a production capacity of 60,000 tons per
annum. Dresden Papier expects its sales to grow by 10% per annum
over the coming years due to its strength in the global wall coverings
market and to buoyancy in the market as a whole.

Dresden Papier is now
called Glatfelter Dresden

Dresden Papier has been renamed Glatfelter Dresden and has become
part of Glatfelter’s composite fibres business.

ADVANCED AIRLAID MATERIALS
Glatfelter Advanced Airlaid
Materials accounts for
about 15% of Glatfelter’s
total sales and focuses on
feminine hygiene, adult
incontinence and food
packaging

Glatfelter Advanced Airlaid Materials (formerly Concert Industries)
accounts for about 15% of Glatfelter’s total sales and focuses on three
main end product markets:

● feminine hygiene;
● adult incontinence; and
● food packaging.

75% of its US air-laid output
goes into feminine hygiene

Nearly three quarters of Glatfelter’s output of air-laid nonwovens in
the USA is aimed at the feminine hygiene market.

The company also makes
nonwovens for wipes and
filtration

The company also manufactures air-laid nonwovens for other
applications including baby wipes, industrial wipes, household wipes,
and filtration.

Its air-laid materials have
a unique cloth-like feel

Glatfelter’s air-laid materials feature a unique cloth-like feel, together
with superior bulk, wet strength and high absorbency.

Sales are split between
Europe and North America

Geographically, Glatfelter’s air-laid nonwovens sales are distributed
almost equally between Europe and North America.

Glatfelter’s sales of air-laid
nonwovens have increased
substantially since the
company purchased
Concert Industries

Glatfelter has increased the size of its air-laid nonwovens business
since acquiring it from Concert Industries—over a period in which
some manufacturers of air-laid nonwovens have faced challenges.
Between 2009 and 2010 it increased its tonnage by 18% and between
2010 and 2011 it increased it by a further 7.5%.

Also, its profitability
doubled in 2011

At the same time, the company’s profitability doubled between 2010
and 2011, and during the first half of 2012 it shot up by 55%.

Feminine hygiene
accounted for 52% of its
air-laid nonwoven sales in
2011 while other markets
include wipes, filtration,
home care, food pads and
adult incontinence

Glatfelter’s sales of air-laid products were valued at US$252 mn in
2011. As much as 52% of this total was generated in the feminine
hygiene market, where growth has been driven by sales of private
label items.

Other important markets for Glatfelter’s air-laid products included
adult incontinence, filtration, food pads, home care and wipes.
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Sales should grow following
the installation of a second
air-laid line in Falkenhagen

Sales are expected to grow in 2013 and beyond as the company begins
to feel the benefits resulting from its installation of a second air-laid
nonwovens line in Falkenhagen, Germany, in late 2009.

Before the acquisition,
Concert Industries had
been focusing on an
aggressive growth strategy

Before being acquired by Glatfelter, Concert Industries had been
focusing on an aggressive growth strategy since 1993, when it began
to produce thermal bonded air-laid materials for filtration and
agricultural applications.

Initially it operated an air-
laid line in Thurso, Quebec

Initially the company operated an air-laid line at its plant in Thurso,
Quebec, Canada.

In 1998 a line was added
in Falkenhagen

In 1998 this capacity was supplemented by an air-laid line in
Falkenhagen, Germany.

In 2000 the company
expanded into the US
market by acquiring
Airformed Composites

In May 2000 Concert Industries expanded into the US market as a
result of its acquisition of Airformed Composites for US$19 mn.
Airformed Composites was a specialist in air-laid nonwovens based
in Charleston, South Carolina, USA.

In 2001 it added a new
plant in Quebec

In May 2001 Concert Industries added a new plant in Gatineau,
Quebec, Canada. The facility occupied 310,000 ft2 and housed two
2.7 metre wide air-laid lines which were capable of producing,
respectively, 18,000 tons and 20,000 tons of nonwoven material a
year.

But in 2003 it closed the
Airformed Composites
facility to reduce costs and
transferred capacity to
other sites

In an effort to cut costs, Concert Industries subsequently sought to sell
the Airformed Composites facility in Charleston, South Carolina.
However, it could not find any willing buyers and therefore closed it
down in 2003 and transferred the capacity at the plant to other
facilities.

In August 2003 Concert
Industries filed for protec-
tion under the Company
Creditors Arrangement Act

In August 2003 Concert Industries filed for protection under the
Company Creditors Arrangement Act. Concert indicated that it would
undergo reorganisation and restructuring in an attempt to reduce its
debt and emerge as a stronger entity.

The filing excluded its
German subsidiary
Concert GmbH

The filing included the company’s manufacturing facilities in Quebec
and South Carolina. But its German subsidiary, Concert GmbH, was
excluded.

Its problems were due to
overcapacity in the North
American market—

Concert Industries attributed its problems in the industry partly to
challenging conditions caused by overcapacity in the North American
market for air-laid nonwovens.

—and the weak global
economy which hit spending

In addition, the weakened global economy resulted in a slowdown in
spending in the air-laid nonwovens sector.
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In late 2009 a second line
was added in Falkenhagen,
bringing the company’s
total air-laid capacity
worldwide to 84,000 tons

In late 2009 a second air-laid line was added in Falkenhagen,
representing an investment of US$70 mn.

This added an annual capacity of 18,000 tons to the site and brought
the company’s total air-laid capacity worldwide to 84,000 tons.

WET-LAID NONWOVENS
When it acquired Concert
Industries, Glatfelter
already had sizeable wet-
laid nonwovens operations
in Europe as well as
speciality papers and
composite fibres businesses

At the time of the acquisition of Concert Industries, Glatfelter had a
sizeable wet-laid nonwovens operation which included manufacturing
facilities in France, Germany and the UK.

The operation also included, and retains, two other business units
which are involved, respectively, in speciality papers and composite
fibres.

Its wet-laid nonwovens
serve a number of
important markets

Over 60% of Glatfelter’s sales of wet-laid nonwovens are generated
in food and beverage markets but other areas of interest include
metallised, composite laminates and technical specialities.

8 JOHNS MANVILLE, USA

Sales of nonwovens by
Johns Manville remained
flat again in 2012 at
US$670 mn

Global sales of nonwovens by Johns Manville remained flat in 2012,
at US$670 mn, after remaining static for several years. The company,
based in Denver, Colorado, USA, is a manufacturer and seller of
products for roofing and construction markets.

The company continues to
report challenges in its
core market, construction,
but is expanding in other
sectors

Johns Manville’s core market, construction, continues to be described
by the company as challenging, particularly in Europe.

However, the company has reported expansion in other sectors—such
as filtration and battery separators.

It enjoys a strong position
thanks to an ambitious
global expansion strategy
and new product and
market development

Furthermore, the company enjoys a strong position thanks to:

● an ambitious global expansion strategy—particularly in Central
and Eastern Europe; and

● an active programme of new product and market development.

In July 2013 Johns
Manville announced that it
would invest in a new
spunbond production line
in Berlin, Germany, which
will use newly developed
spinning technology

In July 2013 Johns Manville announced that it would invest
Euro32 mn in a new spunbond production line in Berlin, Germany.

The line will support growing demand for high-end polyester filtration
media. It will use newly developed spinning technology and increase
the company’s lightweight spunbond capacity in Berlin by more than
40%.
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Johns Manville is a
subsidiary of Berkshire
Hathaway, which has
holdings in companies
involved in a wide range
of activities

Johns Manville is a subsidiary of Berkshire Hathaway—a
multinational conglomerate holding company headquartered in Omaha,
Nebraska, USA. Berkshire Hathaway oversees and manages a number
of subsidiary companies involved in a wide range of activities,
including confectionery, domestic appliances, home furnishings,
insurance, jewellery, publishing, railroads, retailing, uniforms and
utilities. Interestingly, Berkshire Hathaway was formerly a textile
manufacturer.

Johns Manville makes a
range of materials and
products for the
construction industry

Johns Manville manufactures building insulation, commercial roofing,
roof insulation, and speciality products for commercial, industrial and
residential applications. Its products include formaldehyde-free glass
fibre building insulation, commercial roofing membranes and roof
insulation, filtration media, and mats and reinforcements.

It produces nonwovens
using various technologies
and is expanding into new
markets to protect itself
against weakness in
construction markets

The company produces nonwovens using spunbond and glass fibre
technologies.

It has a strategy of expanding into new markets—including filtration,
automotive, batteries and flooring—in order to protect itself against
weakness in construction markets.

The filtration segment
remains one of the key
areas of focus for the
company in both Europe
and North America

One of its key areas of focus, in Europe and North America, is the
filtration segment. Indeed, the company is increasing its involvement
in this business in various applications—including automotive cabin
air filtration, industrial air filtration, and heating, ventilation and air
conditioning (HVAC)—by offering innovative spunbond and glass
fibre nonwoven materials.

Johns Manville’s strategy
is to focus on new
technology development

In an effort to stay ahead of the market in synthetic filtration media
and micro glass fibre filtration media, Johns Manville is continuously
investing in its facilities and upgrading its technology.

Its insulation business is
being improved by a
recovery in housing
markets

Johns Manville’s insulation business has started to see an upturn in the
US residential market. This is showing recovery after three years of
historically low housing starts—albeit from a low base.

CORPORATE STRUCTURE
Johns Manville is
organised into four
main business groups

Johns Manville is organised into four main business groups:

● Insulation Systems;
● Roofing Systems;
● Engineered Products North America; and
● Engineered Products Europe/Asia.

Nonwovens come under
the two Engineered
Products segments

The company’s nonwovens business comes under the two regional
Engineered Products segments, namely Engineered Products North
America and Engineered Products Europe/Asia.



Technical Textile Markets, 3rd quarter 2013 The world nonwovens industry: part 1—the leading ten producers

© Textiles Intelligence Limited 2013 79

These segments are, in
turn, divided into four
divisions—

These segments are, in turn, divided into four divisions:

● Construction Materials and Systems;
● High Performance Nonwovens;
● Reinforcement Fibres; and
● Roofing Materials.

—of which two are related
to nonwovens, namely
High Performance
Nonwovens and Roofing
Materials

Two of these divisions are related to nonwovens, namely:

● High Performance Nonwovens; and
● Roofing Materials.

PRODUCTS AND MARKETS
High Performance Nonwovens

High Performance
Nonwovens products are
aimed at five main
markets

Sectors targeted by the High Performance Nonwovens division
include:

● air and liquid filtration;
● sorbents;
● battery separators;
● geotextiles; and
● building products.

Johns Manville has
consolidated brands
within its High
Performance Nonwovens
business segment under a
single brand name called
Evalith

Johns Manville has consolidated all of the brands within its High
Performance Nonwovens business segment under a new single brand
name: Evalith.

The name comes from the Latin word evalidus, which means “very
strong”. The company chose the name Evalith to represent the strength
of its products with respect to quality, product characteristics and the
versatility of the fields of their application—from glass fibre
reinforced roofing membranes to air filtration.

Johns Manville’s polyester
spunbond range includes a
heavyweight version of its
former SpunFil product for
industrial air filtration

Johns Manville’s polyester spunbond range includes a heavyweight
version of its former SpunFil filter medium for industrial air
filtration applications. The new version has a weight of 260 g/m2, and
results in a significant increase in stiffness, stability and filter
efficiency.

Also included is a
nonwoven composite
medium made from
natural and synthetic
fibres for use in
mechanical air filters

Also included in this polyester spunbond range is a product formerly
known as Assurance.

This is a nonwoven composite medium which has been designed for
use in the production of mechanical air filters made from natural and
synthetic fibres.

Another filtration product
combines the advantages
of polyester spunbond and
micro glass

Another filtration related product, formerly called CombiFil Premium,
combines the advantages of polyester spunbond nonwovens and micro
glass nonwovens.
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The result is a filtration
product which is easy to
process, and which enables
filter producers to
manufacture pleated filters
with a number of benefits

The result is a filtration product which is easy to process, and which
enables filter producers to manufacture pleated filters with:

● high dust-holding capacity;
● a long filter life;
● low energy usage;
● high stiffness, which eliminates the need for additional

reinforcements;
● consistent mechanical filtration efficiency, up to high efficiency

particulate air (HEPA) standards; and
● a low pressure drop.

Johns Manville is also
targeting the air filtration
market with a polyester
spunbond

Johns Manville is also targeting the air filtration market with a
polyester spunbond air filtration medium formerly called
CombiFil GS. This product offers improved filtration efficiency and
a lower pressure drop, leading to a longer filter life and lower energy
consumption.

Other products include a
calendered polyester spun-
bond, a glass microfibre
for filters and composites
for building products

Other products include:

● a calendered polyester spunbond;
● a glass microfibre for filters;
● a nonwoven glass fibre product for wall coverings; and
● a number of composite materials for building products.

The calendered polyester
spunbond is made with
BC technology, and
features high air
permeability and high
stiffness

The company’s calendered polyester spunbond, formerly called
SpunFil EasyPleat, is made with Johns Manville’s BC (bicomponent)
technology. The material has high air permeability, and features very
high stiffness—even in fabrics with weights as low as 60-120 g/m2.
Sharp and precise pleats are achievable, even at high pleating machine
speeds.

The glass microfibre is
used in the manufacture of
micro glass paper for
filters made to various
standards

The glass microfibre, formerly called Micro-Strand XP, is employed
in the manufacture of micro glass paper for use in filters made to
HEPA standards, ultra-low penetration air (ULPA) standards and
American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE) standards.

It meets rigid health
standards in the EU

The glass microfibre meets rigid health standards established within
the EU. Although it is made up of fibres which are approximately one
micron14 in diameter, tests have proved that the material is rapidly
cleared from the lungs if accidentally inhaled. This enables it to be
used even in the most stringent regulatory environments.

Another new product is a
nonwoven glass fibre for
wall coverings

In 2009 Johns Manville incorporated a nonwoven glass fibre product,
formerly called EasyShine, into its already strong portfolio of
innovative and decorative wall covering products for the commercial
and residential markets.
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The product is pre-coated
to provide stability during
installation

The product is pre-coated to provide an alternative for wall coverings
which is both time efficient and cost efficient. The coating also acts
as a stabilising factor which facilitates faster and more accurate edge-
to-edge installation.

Johns Manville has also
expanded its offerings to
the building market with
the launch of glass fibre
nonwovens with unique
binder systems

One of Johns Manville’s most recent building products is a material,
formerly called StabilStrand, which consists of glass fibre nonwovens
and unique binder systems such as B-stage melamine.

The product is designed for use as a surface layer, as well as an
underlayer for engineered wood materials.

Other recent introductions
include a glass thread
reinforced spunbond
composite—

Other introductions include:

● a glass thread reinforced spunbond composite, formerly known as
DuraSpun XTR, which provides superior dimensional stability
when used with bituminous waterproofing membranes;

—a pre-coated nonwoven
for ceiling tiles—

● a pre-coated glass fibre nonwoven, formerly called Illuma White,
for high quality ceiling tiles; and

—and a nonwoven for
impact sound attenuation

● an innovative glass fibre nonwoven, formerly known as DHY
Forte, for impact sound attenuation.

Roofing Materials
In Roofing Materials, a
glass scrim-reinforced
polyester continues to be
successful

In the Roofing Materials division, Johns Manville has continued to
achieve success with a glass scrim-reinforced polyester, formerly
known as Duragrid. This material combines the benefits of glass and
polyester in one product, and enables roofing companies to run their
manufacturing processes at faster speeds—thus increasing their
effective capacity.

The company also
produces a polyester
spunbond for use in
geotextile applications—

Johns Manville also produces a polyester spunbond geotextile,
formerly known as DuraSpun, for use in a variety of applications,
including road construction, railway (railroad) construction, shore
reinforcement and hydraulic engineering.

—as well as engineering
landscape and horticulture
landfill coverings, and
sports facilities

Other end uses include engineering landscape and horticulture landfill
coverings for residential and industrial applications, and sports
facilities. The geotextile is available in widths ranging from 1 m to
5.4 m.

The material is used in
construction by architects
as a cost saving and time
saving replacement for
mineral substances in
critical layers

The material is often used by architects to provide a critical layer in
construction projects. In many applications, it is used to replace
mineral substances.

Its use helps to reduce costs and shorten construction times compared
with those required when traditional materials are used.
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In agricultural and
landscape markets, Johns
Manville sells a
lightweight 100-120 g/m2

version

In agricultural and landscape markets, Johns Manville sells a
lightweight 100-120 g/m2 version of this product and is actively
seeking to become a larger player in this segment. The fabric allows
moisture to pass through but reduces weed growth.

MANUFACTURING FACILITIES
Johns Manville makes
nonwovens in four
countries

Johns Manville produces nonwovens at manufacturing sites in four
countries:

● the USA;
● Germany;
● Slovakia; and
● China.

USA
In the USA it produces
nonwovens in four states

In the USA, it produces nonwovens in four states: Ohio, Mississippi,
South Carolina and Tennessee.

A glass nonwovens line
has made its facility in
Etowah, Tennessee, more
cost efficient

A 900 mn m2 glass nonwovens line came on stream in the second half
of 2007 at its facility in Etowah, Tennessee. The investment, which
was made in response to growing demand for glass nonwovens for use
in roofing and wallboards, has made the Etowah facility more cost
efficient.

It is near two big furnaces
and many customers

Two large furnaces and a good percentage of Johns Manville’s
customers are located near the factory.

There are two similar lines
in Ohio

Johns Manville operates two lines in Ohio which are similar to those
in Tennessee.

The meltblown operation
in Mississippi has been
improved, and further
expansion is planned for
the USA or Europe

The company’s meltblown operation in Richland, Mississippi, has seen
significant improvements in recent years.

Once capacity has been fully utilised, the company plans to expand
further—either in the USA or in Europe. Total capacity in
Europe—meltblown and other technologies—is said to be already
tight.

Johns Manville has offset
slowdowns in construction
by improving efficiency
and reducing costs

Johns Manville continues to be successful despite slowdowns in the
US construction market.

The company has offset negativity in the North American housing
market by taking action to improve efficiency and reduce costs across
its organisation.

In geotextiles, demand for
polyester nonwovens has
weakened as polypro-
pylene is preferred in this
end use sector

In the US market for geotextiles, Johns Manville has suffered from
weakened demand for polyester-based nonwovens.

This is mainly because polypropylene-based materials are preferred in
this end use sector.
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But sales growth in
Europe has been strong

However, weakened demand for polyester-based nonwovens in the
USA has been offset by strong growth in sales in Europe.

In October 2012 Johns
Manville completed an
expansion of its capacity
for making micro glass
fibre nonwovens for air
filtration

In October 2012 Johns Manville completed an expansion of its
capacity for making micro glass fibre nonwovens for air filtration
media in Ohio.

The nonwovens are used as high performance media in HVAC
filtration applications and aircraft insulation.

Germany
Four lines in Germany
make glass, spunbond and
air filtration nonwovens

In Germany, Johns Manville has four facilities. All are equipped with
manufacturing technology for producing glass mat, spunbond, and air
filtration media.

Johns Manville plans to
add a fifth line in Berlin,
Germany, using newly
developed technology to
support growing demand
for high-end polyester
filtration media

In July 2013 Johns Manville announced that it would invest
Euro32 mn in a new spunbond production line in Berlin, Germany.

The new line will support growing demand for high-end polyester
filtration media. It will use newly developed spinning technology and
increase the company’s lightweight spunbond capacity in Berlin by
more than 40%.

The new line will be
completed in 2015

The line will be completed in 2015 and will create polyester spunbond
filter media for cabin air, air pollution control and liquid filtration
applications.

Slovakia
At its large fibreglass
operation in Slovakia, the
company has invested
US$85 mn in a new glass
fibre furnace

The company also has a large fibreglass operation in Slovakia. The
Slovakian site, acquired from Skloplast in early 2001 (see page 84),
has been at the heart of Johns Manville’s investment strategy. A new
glass fibre furnace, representing an investment of US$85 mn, started
at the site in late 2004.

The company believes that
Central and Eastern
Europe offers strong
growth prospects in the
markets which it serves

Johns Manville’s interest in Central and Eastern Europe stems from
its belief that the region offers strong growth prospects in many of the
markets which the company serves—especially as the region’s
economies develop following EU enlargement in May 2004 and in
January 2007.

The area has a good
infrastructure and a
highly skilled workforce

Additionally, the area already has a solid infrastructure and a highly
skilled workforce.

China
Demand grew in China in
advance of the Beijing
2008 Olympic Games

In China, demand for nonwoven materials grew strongly in
2008—particularly in roofing and construction markets—as the
country prepared for the Beijing 2008 Olympic Games.
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In recognition, Johns
Manville expanded its
Chinese operations by
acquiring a new spunbond
line in Henan

In recognition of such growth, Johns Manville acquired a new
spunbond line in Henan and doubled its capacity in the country. The
new line serves key customers and has bolstered Johns Manville’s
technological capabilities in China. At the time of the acquisition,
Johns Manville was already operating a spunbond line in Quingpu,
near Shanghai.

EXPANSION
In 2001 Johns Manville
bought Skloplast, a maker
of fibreglass reinforced
plastics in Slovakia

In 2001 Johns Manville purchased Skloplast, located in Trnava,
Slovakia. Skloplast produced fibreglass reinforced plastics and mats
for the construction and transportation industries, primarily in Western
Europe.

Investment in two new
furnaces followed soon
after

Soon after purchasing the Trnava plant, Johns Manville added a
second fibreglass furnace. It then invested US$85 mn in a new
furnace, which became operational in late 2004. The furnace supplies
fibreglass materials for reinforcement mats and roofing applications.

Also in 2001 the company
finished building a new
spunbond line in Berlin,
Germany—

Also in 2001, Johns Manville completed the construction of a new
spunbond line at its facility in Berlin, Germany, thereby doubling its
productive capacity. Production from the line includes high
performance materials for service filtration, roofing and speciality end
uses.

—and debottlenecking
boosted capacity by 25%

The company also completed a debottlenecking at the Berlin facility.
The process is estimated to have boosted spunbond capacity at the site
by 25%.

In 2003 two glass air
filtration lines were moved
from the USA to Germany
in order to serve European
customers more effectively

In 2003 Johns Manville relocated two glass air filtration media lines
to its facility in Wertheim, Germany. The lines were formerly at its
site in Parkersburg, West Virginia, USA, and served mainly European
markets. The relocation to Germany has enabled the company to serve
its European customers more effectively.

New products have also
been important for growth

As well as regional expansion, Johns Manville’s growth can be
attributed to the development of new products.

Two were launched at the
International Builders’
Show in 2006

Two such products were launched by Johns Manville under the names
Gorilla Wrap and DuraBase at the International Builders’ Show in
2006, organised by the National Association of Home Builders
(NAHB).

One was a house-wrap
which reduces air
infiltration, increases
energy efficiency,
maximises moisture
control and has high
strength

Gorilla Wrap was launched as a non-perforated nonwoven polymeric
house-wrap material. The wrap reduces air infiltration and therefore
results in increased energy efficiency and maximum moisture control.
It also has superior strength. Its tear strength, for example, is 300%
higher than that of the leading house-wrap in the market, thereby
easing concerns among builders during installation. This makes it one
of the most durable house-wrap products on the market.
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The other was an asphalt
and high performance
nonwoven polyester
roofing underlayment
which offers strength,
puncture resistance and
water protection

DuraBase was launched as a roofing underlayment employing the
proven technology of asphalt with a new high performance nonwoven
polyester reinforcement. The product’s durability enables it to hold
nails better and provide greater tear strength and puncture resistance
than synthetics or felt. The product also seals around nails, which
means that it offers greater waterproofing performance and better
protection.

Its exposure in the roofing
market was enhanced
through a partnership
between Johns Manville
and Tarco

Its exposure in the roofing market was enhanced through a partnership
between Johns Manville and Tarco.

The latter, based in Little Rock, Arkansas, USA, is a leading supplier
of roofing underlayments (see page 46) for use under roof shingles,
ceramic tiles and steel roofing.

The two jointly developed
an underlayment which
unrolls flat in warm and
cold weather

Together, Johns Manville and Tarco developed a new Leakbarrier
asphalt synthetic underlayment using DuraBase technology and
launched it under the name EasyLay. The technology enables the
product to unroll flat in warm and cold weather.

9 SUOMINEN NONWOVENS, FINLAND

Suominen’s sales of
nonwovens climbed
significantly in 2012,
from US$131 mn to
US$602 mn—

Suominen Nonwovens’ sales increased significantly in 2012, from
US$131 mn to US$602 mn.

2012 represented the first full year following the company’s
acquisition of Ahlstrom’s Home and Personal wipes fabric business—a
deal which made Suominen the world’s largest producer of spunlaced
nonwovens for wipes applications.

—as a result of its
purchase of Ahlstrom’s
wipes business and hence a
quadrupling in size of its
nonwovens business

Suominen acquired the business in October 2011, in a cash deal worth
Euro170 mn (US$237 mn).

As a result of the deal, the size of Suominen’s nonwovens business
was quadrupled.

In an effort to integrate
the acquired business,
Suominen closed a
spunlaced nonwovens line
and a thermal bonded
nonwovens line

In an effort to integrate the Home and Personal wipes fabric business
acquired from Ahlstrom into its existing nonwovens business,
Suominen closed two of its lines—one producing spunlaced nonwovens
and one producing thermal bonded nonwovens—at its original site in
Nakkila, Finland. As a result, 76 employees lost their jobs but the
move resulted in an improvement in the site’s overall profitability.

Suominen operates a
number of nonwovens
plants in the USA, Brazil,
Italy, Spain and Finland

In its new form, Suominen operates three nonwovens plants in the
USA—in Wisconsin, Connecticut and South Carolina—and others in
Brazil, Italy, Spain and Finland. By contrast, prior to the acquisition,
Suominen operated just one plant, in Finland.
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In June 2012 Suominen
sold Codi Wipes to Value
Enhancement Partners as
its focus has shifted
towards nonwovens and
away from converting

In June 2012 Suominen sold its wet wipes business unit, Codi Wipes,
to an investment company called Value Enhancement Partners for an
estimated price of Euro9.2 mn.

At the time of the sale, the chief executive officer (CEO) of
Suominen, Nina Kopola, said that the company’s major expansion in
nonwovens had diminished its role in converting.

In January 2014 the
company will be divided
into two new business
areas, Convenience and
Care

In September 2013 the company announced that its Nonwovens
business would be divided with effect from January 2014 into two
new business areas, namely:

● Convenience; and
● Care.

The Convenience business
area will serve customers
in wipes, travel and
catering businesses while
the Care business area will
serve customers in medical
and hygiene businesses

The Convenience business area will focus on serving customers in
wipes, travel and catering businesses. In 2012 the annual net sales of
what will be the Convenience business area were approximately
Euro322 mn.

The Care business area will focus on customers in medical and
hygiene businesses. In 2012 the annual net sales of what will be the
Care business area were approximately Euro36 mn.

PRODUCTS AND MARKETS
Nonwovens

The company makes
nonwovens using two
technologies

Suominen Corporation manufactures nonwovens using two
technologies:

● spunlacing; and
● thermal bonding.

The company’s nonwovens
are aimed at three main
markets

The company’s nonwovens are aimed at three main markets:

● wipes;
● hygiene; and
● medical.

Wipes, the largest segment,
are targeted at industrial
and personal care end uses

Of the three segments, wipes is the largest. Within this segment,
Suominen targets industrial and personal care end uses with a range
of spunlaced products.

The company has avoided
price pressures by offering
value-added customisable
materials

Suominen has been able to escape much of the price pressure facing
the market for spunlaced nonwovens by offering value-added
substrates—rather than so-called “plain vanilla”, or basic
products—for wipes manufacturers who are looking for customisable
materials.

Most sales are in Europe
but the USA and Japan
are also important

Geographically, and historically, the company’s wipes are sold mostly
to markets in Europe. However, markets in the USA and Japan are
also important.
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In April 2013 Suominen
launched the “We Love
Wipes” campaign in a bid
to gain a better
understanding of the needs
of consumers in relation to
wipes so that it is able to
serve its customers better

In April 2013 Suominen launched its “We Love Wipes” campaign.
The company set up a website dedicated to the campaign and also
promoted it via social media.

The company initiated the campaign in order to strengthen its
understanding of the needs of consumers in relation to wipes products,
so that it is better able to serve its customers and increase the share of
higher value added products in its portfolio.

The campaign also high-
lights the uses of wipes

Suominen is also using the campaign to raise awareness of the wide
range of uses for wipes.

Also in April 2013,
Suominen introduced two
new nonwovens for
personal care and
industrial applications

Also in April 2013, Suominen launched two new nonwovens—Exodus
and Hercules—for personal care and industrial applications.

The new products form part of the company’s strategy of
strengthening the share of higher value added products in its portfolio.

The nonwovens contain
cellulose and synthetic
fibres which provide them
with strength and
absorbency

Exodus and Hercules nonwovens contain cellulose and synthetic
fibres.

This combination provides the fabric with strength, absorbency and
dimensional strength, thereby providing customers with quality
performance.

In June 2013 Suominen
said it would expand its
plant in Windsor Locks,
USA, in order to increase
its capacity to produce
value added nonwoven
products

In June 2013 Suominen announced that it was investing Euro2.5 mn
in expanding capacity at one of the lines at its plant in Windsor
Locks, Connecticut, USA.

The investment will increase Suominen’s capacity to produce value
added nonwoven products—particularly for the flushable products
market segment, which is experiencing growth.

The investment will
expand its capacity for
producing materials such
as its flushable Hydraspun
Dispersible Substrate
using Hydraspun
Substrate Technology

The investment will allow Suominen to expand its position in the
wipes market and, in particular, will allow it to expand its capacity for
producing materials—such as Hydraspun Dispersible Substrate—using
its proprietary Hydraspun Substrate technology.

Suominen’s Hydraspun Dispersible Substrate is classed as a flushable
product, as defined by industry guidelines developed by two
nonwovens industry associations: INDA (International Disposables &
Nonwovens Association); and EDANA (European Disposables and
Nonwovens Association).

10 FIBERWEB, UK

Fiberweb’s sales fell to
around US$460 mn in
2012

Fiberweb’s sales fell to US$460 mn in 2012 from US$465 mn 2011.
Both figures were significantly lower than the US$850 mn recorded
in 2010.
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The company divested its
hygiene-related businesses
to Fitesa in 2011

In 2011 Fiberweb divested its hygiene-related businesses to the Brazil-
based company Petropar—the owner of Fitesa—for a reported
consideration of US$286 mn (see page 73).

The divestment included
plants in five countries

The divestment included spunbond nonwovens lines in Italy, Mexico,
Sweden and the USA, as well as an air-laid nonwovens line in China.

In September 2013
Fiberweb agreed to be
purchased by PGI

In September 2013 Fiberweb reported that it had reached an
agreement to be purchased by Polymer Group Inc (PGI) (see page 63),
a nonwovens producer based in Charlotte, North Carolina, USA.

Fiberweb shareholders will
receive 103.2 pence per
share and retain the
interim dividend of
1.2 pence per share

Under the terms of the agreement, Fiberweb shareholders will receive
a total value of 103.2 pence per Fiberweb share.

In addition, they will retain the interim dividend of 1.2 pence per
share.

This offer represents a
premium of 17% on the
closing price on August 19

This offer represents a premium of 17% on the closing price on
August 19, 2013, which was the last business day prior to Fiberweb’s
announcement that it had received a revised offer from PGI.

The purchase will result in
the combination of two of
the world’s largest
nonwovens makers

The purchase will result in the combination of two of the world’s
largest makers of nonwovens, which have plants all over the world
and expertise across a broad range of technologies and market
segments.

DIVISIONS
Fiberweb operates through
two main divisions

Fiberweb operates through two main divisions:

● Technical Fabrics; and
● Geosynthetics.

Technical Fabrics
Technical Fabrics, the
larger of the two divisions,
comprises the Americas
and European industrial
nonwovens businesses—

Technical Fabrics is the larger of the two divisions. It comprises five
production sites and employs about 900 people. The division
comprises:

● Fiberweb’s former Americas and European industrial nonwovens
businesses; and

—and the remaining
hygiene businesses

● the remaining hygiene businesses in France and Italy which were
not sold to Petropar.

Most business centres
around industrial and
technical markets but the
remaining hygiene
businesses still account for
one-third of total sales

Most of the company’s business now lies in industrial and technical
markets such as construction, filtration and geotextiles.

However, its remaining hygiene businesses account for about one-third
of total sales.
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The remaining hygiene
businesses supply
speciality spunbond and
carded materials

The remaining hygiene businesses supply speciality spunbond and
carded materials which are used mostly in adult incontinence
applications—rather than baby care applications—as well as speciality
polyester spunbond materials for dryer sheets.

Sales of nonwovens for
filtration are set to grow
but growth in construction
has suffered from weakness
in the US housing market

In industrial markets, sales of nonwovens for use in filtration
applications are expected to grow.

However, growth in construction markets is thought to have suffered
from weakness in the US housing market.

Until the downturn,
Fiberweb enjoyed much
success in construction—

Until the downturn in the construction market, Fiberweb enjoyed
considerable success in the supply of nonwovens for use in
construction.

—due largely to advances
in Typar house-wrap

Its success in this market has been attributed largely to advances in
Typar house-wrap. This product offers improved tear resistance,
enabling it to survive environmental and construction stress.

Typar house-wrap offers
better hydrostatic
properties than its
competitors

Also, Typar house-wrap has better hydrostatic properties than
competitive products. Indeed, its performance in this respect is more
than double the minimum levels specified in the US standards for
these items.

In 2003 the company
launched Typar RoofWrap

In 2003 the company launched Typar RoofWrap, a nonwoven material
which provides superior protection for roofing.

Meanwhile, growth in
filtration has offset
weakness in construction

Meanwhile, Fiberweb continues to do well in the market for filtration
nonwovens. Indeed, growth in filtration has offset weakness in
construction.

In filtration, Reemay
Advantage has been
designed for pool and spa
filtration—

The company’s Reemay Advantage, which has been designed
specifically for filter applications, combines the uniformity and
strength of Reemay polyester nonwoven with Microban antimicrobial
protection. End use markets for the product include pool and spa
filtration.

—and Reemay X-Treme
multi-denier polyester
spunbond for liquid and
air filtration

Fiberweb also supplies Reemay X-Treme fabric—a pleatable, multi-
denier polyester spunbond for liquid and air filtration markets. This
material offers excellent dust-holding properties combined with a low
pressure drop.

Fiberweb has developed
two new products for the
weather protection
market, namely Typar
MetroWrap and Typar
StormWrap

Another prime growth area for Fiberweb is the weather protection
market. For this sector, the company has developed two products
within the last year or so, namely:

● Typar MetroWrap, a product designed for the commercial market
for weather resistant barriers and weather protection systems; and

● Typar StormWrap, which is designed to withstand extreme
weather conditions.
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Geosynthetics
The Geosynthetics business
includes Terram, the Tubex
and Boddingtons
businesses, US geotextile
and construction
businesses, and US
housewrap and tree shelter
production businesses

The Geosynthetics unit includes:

● Fiberweb’s existing Terram geotextiles business;
● Tubex and Boddingtons, which were acquired in 2011; and
● existing geotextile and construction businesses in the USA.

The unit includes sites at Maldon and Aberdare in the UK, plus
housewrap and tree shelter production facilities at Old Hickory,
Tennessee, in the USA.

The Geosynthetics division
has good growth prospects

While the Geosynthetics division is much smaller than the Technical
Fabrics division, it has good prospects.

Boddingtons and Tubex
have been well integrated

In 2011 it posted an impressive 15% increase which was fuelled
largely by the acquisitions of Boddingtons and Tubex. Both have been
well integrated, and are performing as expected.

Additional growth is being
driven by a new tree
shelter line in Old Hickory

Additional growth is being driven by a new tree shelter line in Old
Hickory, which is serving the forestry and viticulture industry in the
USA.

The division is also
benefiting from a new line
in Maldon which can offer
a more differentiated and
more flexible product
range

The division is also benefiting from a new line in Maldon, UK, which
came on stream in late 2011 and gives Fiberweb the ability to make
products ranging in weight from 70 g/m2 to 1,200 g/m2.

As such, it is able to offer a product range which is more
differentiated and more flexible than is possible using spunbond
materials.

RECENT JOINT VENTURES
Fitesa

Prior to the sale of the
hygiene business, Fiberweb
formed a joint venture with
Fitesa in the Americas

Fiberweb formed a joint venture with Fitesa in 2009. The venture was
created by combining Fiberweb’s operations in Washougal,
Washington, USA, and in Querétaro, Mexico, with those in Gravataí,
Brazil—where Fitesa was based.

Fitesa operated spunmelt
and meltblown lines aimed
at filtration and sorbents

Before the joint venture was formed, Fitesa operated several spunmelt
lines as well as two meltblown lines in Gravataí. Output from the
lines was aimed at filtration and sorbent applications.

In 2011 FitesaFiberweb
opened its first greenfield
site, in Simpsonville, to
supply the North
American market and
substitute for imports

In early 2011 FitesaFiberweb opened its first greenfield site, in
Simpsonville, South Carolina—where the venture’s headquarters were
located.

The site was established in order to supply the North American
market, which was reportedly relying heavily on imports.
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A state-of-the-art
multibeam spunmelt line
was added to make ultra-
lightweight spunmelt
nonwovens

At the same location, FitesaFiberweb added a state-of-the-art
multibeam Reifenhäuser Reicofil 4 spunmelt line.

The line is capable of producing sophisticated and ultra-lightweight
spunmelt nonwovens.

Plans for a second line
were announced

In November 2010 the venture announced plans for a second line in
Simpsonville as part of a two-line investment. The timing of the line
has not been disclosed.

A line was also scheduled
for Peru

In addition to Simpsonville, the venture was planning to add a line in
Lima, Peru, to help it to target the western side of South America.

The two lines were
expected to raise output
by 35,000 tons

The two lines were expected to add 35,000 tons to the company’s
annual output of spunmelt nonwovens, bringing the total to
140,000 tons.

MANUFACTURING FACILITIES
Fiberweb covers almost all
nonwovens technologies
and has facilities in the
Americas, Europe and Asia

Fiberweb has equipment covering almost all nonwovens technologies.

It also has a wide geographical spread with facilities throughout North
America, South America, Europe and Asia.

Fiberweb has not decided
how to spend the revenues
generated through the sale
of the hygiene business

Fiberweb has not yet decided how to spend the revenues generated by
selling the bulk of its hygiene business. At the time of the divestment,
Fiberweb said that it would take time in deciding how to invest the
new capital.

It has continued to invest
modestly in its business

Fiberweb has continued to invest moderately in its business. In 2011
it allotted about US$23 mn in new capital.

Recent investments include
a new breathable film
line—

Among its latest investments has been an upgrade to a breathable film
line in Aschersleben, Germany, to allow for the development of new
medical products.

—and a thermal air
through bonding line

Also, the company has added a thermal air-through bonding line in
Terno d’Isola, Italy, which has helped to reduce costs at the site.

Fiberweb has upgraded a
needlepunch line in
Maldon, UK—

In addition, a new generation needlepunch line has been installed in
Maldon, UK, to replace an old speciality spunbond line. The latter
was closed in 2012.

—and a spunbond line in
Berlin in order to equip it
with state-of-the-art in-line
printing and converting
equipment

Furthermore, in late 2011 Fiberweb upgraded a spunbond line in
Berlin, Germany, in order to equip it with state-of-the-art in-line
printing and converting equipment. The equipment is said to offer
“seamless end-to-end processing from the granule to the final
packaged goods” for the European roofing market.
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In Old Hickory, its pilot
line has allowed it to make
small quantities of poly-
ester nonwovens for trials

Fiberweb’s pilot line in Old Hickory, Tennessee, North America, has
allowed the company to make small quantities of polyester nonwovens
for trials in areas such as filtration where volumes can be small and
samples can be expensive.

Meanwhile, a research and
development centre has
been opened recently in
Maldon, UK

Meanwhile, a research and development centre was opened in 2011 in
Maldon, UK. The facility has been seen as a centre of innovation but
no plans have been announced to add pilot plant capabilities there.

DEMERGER FROM BBA TO FORM FIBERWEB PLC
Fiberweb was spun off as
a separate company in
November 2006

Fiberweb plc was formed in November 2006 when BBA Group spun
off its nonwovens business. The remaining part of BBA Group was
then renamed BBA Aviation plc. Fiberweb plc is an independent
company, and is listed separately on the London Stock Exchange.

BBA decided to demerge
Fiberweb after it failed to
attract a suitable buyer

The decision to demerge Fiberweb was taken by BBA in 2005 after
it had failed to attract an offer from a prospective buyer at a price
which the company had deemed to be appropriate.

It believed its aviation
services business would be
better positioned without
Fiberweb—

When the proposed demerger was announced, executives at BBA
indicated that the other arm of its business, aviation services—which
provided cargo and ground handling for 95 airports
worldwide—would be better positioned without the Fiberweb division.

—although it continued to
invest in it for a while

Notwithstanding its decision to demerge the business, BBA continued
to develop the Fiberweb division for a while by investing in it.

ACQUISITIONS AND JOINT VENTURES
Fiberweb has increased
its presence in Asia

Fiberweb has increased its presence in Asia with the formation of two
separate joint ventures.

In 2008 it invested in a
joint venture with Tianjin
Hengguan Nonwoven

In February 2008 it invested US$2.5 mn in a 30-year joint venture
with Tianjin Hengguan Nonwoven Company, a manufacturer of
polyester spunbond nonwovens.

Fiberweb owns 65% of
the joint venture

Fiberweb owns a 65% share of the joint venture, and is contributing
its expertise in polyester spunbond fabrics.

Fiberweb has also formed
a geotextile joint venture
in India with a group of
local individual investors

Also in February 2008, Fiberweb announced the formation of a joint
venture in India with a group of local individual investors. The
venture will establish the first premium geotextiles manufacturer in the
country, and the latter will produce Fiberweb’s Terram geotextiles.

Fiberweb agreed to
upgrade and sell its
Terram line to the joint
venture and allowed the
venture to use the Terram
trademark under licence

Under the terms of the agreement, Fiberweb agreed to upgrade and
sell its Terram line to the joint venture.

In addition, Fiberweb said that it would allow the venture to use the
Terram trademark under licence.
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In 2009 it bought 26% of
the venture for £0.8 mn

In June 2009 Fiberweb bought 26% of the venture for £0.8 mn in cash
(US$1.2 mn).

Fiberweb has acquired two
geosynthetics companies

In 2010 and 2011 Fiberweb acquired two companies in the
geosynthetics market.

In December 2010 it
bought Boddingtons
International, whose
business is complementary
to Fiberweb’s Terram
geosynthetics business

In December 2010 it paid £9.4 mn (US$14.7 mn) to buy out
Boddingtons International, based in Essex, UK. Boddingtons is a
manufacturer of geosynthetics and the only UK producer of
geosynthetic nets. It also offers a wide range of accessories and
laminates for use in civil engineering projects and for temporary
ground protection. Its business is highly complementary to Fiberweb’s
Terram geosynthetics business, which is based in Wales in the UK.

Also, the two have a
supply relationship and
Terram accounts for 10%
of Boddingtons’ sales

Also, there is a longstanding and growing supply relationship between
Boddingtons and Terram.

In fact, Terram accounts for around 10% of Boddingtons’s total
sales.

Boddingtons also has links
with Fiberweb’s Typar con-
struction fabrics business

Boddingtons International also has links with Fiberweb’s Typar
construction fabrics business, which is based in Old Hickory,
Tennessee, USA.

In May 2011 Fiberweb
bought Tubex, a producer
of tree shelters in the UK

In May 2011 Fiberweb acquired Tubex, a producer of tree shelters
which are designed to improve the survival and growth rates of
saplings and vines. The activities of the company are considered to be
complementary to those of Fiberweb’s Acorn tree shelter business,
based in Norfolk, UK, which Fiberweb acquired when it took over
Boddingtons.

A new unit, called
Fiberweb Geosynthetics,
houses Boddingtons, Tubex
and Fiberweb’s existing
geotextiles businesses

A new business unit was created within Fiberweb’s industrial division
when the company acquired Boddingtons.

The unit, called Fiberweb Geosynthetics, now contains Boddingtons,
Tubex and Fiberweb’s existing geotextiles businesses (see page 90).

Fiberweb invested in a
speciality needlepunch
geotextile line, and closed
a Terram site and a
Boddingtons site

In addition to these two acquisitions, Fiberweb invested in a speciality
needlepunch geotextile production line in Maldon, UK. The line came
on stream in late 2011.

Other measures included the closure of Terram’s site in Pontypool,
Gwent, UK, as well as Boddingtons’s site in Loddon, Norfolk, UK.

Operations from these two
sites were integrated into
Tubex’s Aberdare site

Operations from these two sites were integrated into Tubex’s Aberdare
site, which was expanded to handle some of the overflow.
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INVESTMENTS
During 2005-06
Fiberweb’s former owner,
BBA, expanded its site in
San Jos, Iturbide, Mexico,
and increased industrial
fabric production in Brazil
and Germany

During 2005-06 Fiberweb’s former owner, BBA, doubled its capacity
for making spunbond nonwovens at its site at San Jos, Iturbide,
Mexico.

In addition, it increased industrial fabric production at its facilities in
Brazil and Germany, as part of an accelerated drive to build further
competitive advantages through manufacturing.

In 2007 Fiberweb added
air-laid nonwovens lines in
China and Italy

Fiberweb has invested in its air-laid nonwovens business in recent
years. In 2007 it added air-laid lines in Tianjin, China, and in Korma,
Italy.

However, the Italian line
was shut down in early
2009

That said, Fiberweb chose in early 2009 to shut down the line in Italy
when it was not able to achieve the economies of scale necessary for
the business it was targeting.

The air-laid operations
now function under a
separate business unit

The air-laid operations now function as a separate business unit.

In total, the business unit now has just two lines, both in China.

In early 2008 Fiberweb’s
facility in Norrköping,
Sweden, was expanded
with a new spunbond line
costing US$25 mn

In early 2008 a new 20,000 m Reifenhäuser Reicofil 4 spunbond
production line came on stream at Fiberweb’s facility in Norrköping,
Sweden. The new line replaced older technology and added nearly
50% of additional capacity at the Norrköping site. The cost of the
investment was estimated at US$25 mn.

Furthermore, a new
meltblown line for making
air filtration media came
on stream in Biesheim,
France, in 2012

In 2009 Fiberweb announced that it intended to build a new
meltblown line in Biesheim, France. The line came on stream in 2012,
and has increased the company’s capacity for making air filtration
media for use in face masks, in respirators, and in heating, ventilation
and air conditioning (HVAC) applications.

DIVESTMENTS AND CLOSURES
In December 2006 Fiberweb
sold its stake in CNC, a
spunbond nonwovens joint
venture in Thailand

In December 2006 Fiberweb sold its stake in CNC—a joint venture
between Fiberweb and CPPC, based in Bangkok, Thailand. CNC was
a manufacturer of spunbond nonwovens, and achieved sales in 2006
of US$13 mn.

In March 2007 the hygiene
wipes business was sold to
Ahlstrom for Euro65 mn

In March 2007 Fiberweb sold its hygiene wipes business to Ahlstrom.
It is reported that the sale was valued at approximately Euro65 mn
(US$86 mn).

The sale included lines in
the USA, Spain and Italy

The sale included a line in Bethune, South Carolina, USA, as well as
lines in Spain and Italy which had been acquired through the
purchases of Tenotex and Tecnofibra.

Hygiene wipes had been
performing poorly, and
there was overcapacity in
the spunlace market

The company decided that selling the business was the best option in
view of the fact that the hygiene wipes business had been
performing poorly and there was overcapacity in the spunlaced
nonwovens market.
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15 See also Hollingsworth & Vose “The World Nonwovens Industry: Part 2—20 Medium Sized Producers”,
Technical Textile Markets, No 91, 4th quarter 2012, page 46.
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In June 2007 Fiberweb
announced that it would
shut a plant at Gray
Court which contained a
polyester spunbond line

In June 2007 Fiberweb announced that it would shut a plant in Gray
Court, South Carolina, which contained a polyester spunbond
production line. The plant had been purchased in 2002 when BBA
acquired Superior Nonwovens. Fiberweb decided to close the plant
after efforts to improve its performance proved unsuccessful.
Production was transferred to other polyester spunbond lines.

In April 2008 Fiberweb
sold its wholly-owned
Brazilian subsidiary

In April 2008 Fiberweb sold Bidim, a wholly-owned Brazilian
subsidiary, for £16.6 mn (US$32.9 mn). Bidim makes polyester
nonwovens for geotextiles, roofing and footwear products.

In May 2008 Fiberweb
sold its stake in Saudi
German Company for
Nonwoven Products (SGN)

In May 2008 Fiberweb sold its 15% stake in Saudi German Company
for Nonwoven Products (SGN) to its joint venture partner Zamil
Group Holding Company. The stake was sold for a cash consideration
of US$7.28 mn.

Further closures were
announced in 2009 as new
and more competitive
capacity was
commissioned in Italy

In January 2009 Fiberweb announced a further wave of closures.
The company planned to reduce its 12 European spunbond lines by
about a third as a new and more competitive high speed state-of-
the-art spunmelt line was commissioned at its site in Trezzano Rosa,
Italy.

In 2009 lines in Germany
and France were closed

In the first half of 2009 Fiberweb closed lines in Peine, Germany, and
in Biesheim, France.

In 2010 Fiberweb divested
its small AQF filtration
media line to
Hollingsworth & Vose

In January 2010 Fiberweb divested its small AQF filtration media line
to Hollingsworth & Vose15. AQF is a patented composite product
containing carbon. It is suitable for both particulate filtration and gas
filtration and combines both functions in one medium.
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Developments in medical textiles
by Don Sanders

SUMMARY

 
Textiles and fibres have long played a vital role in the medical and healthcare sector. Traditional
products include bandages for covering wounds, sutures for stitching together the sides of open
wounds, and incontinence products. However, the role played by fibre-based materials has advanced
dramatically in recent years. For example, silicon fibres are now used to produce textiles for use in
the manufacture of biodegradable implantable devices, and nonwoven textiles are being used to
manufacture implants for use in tissue engineering. Textile-based stents—small cylindrical tubes made
from biocompatible materials—are helping to support and keep veins and arteries open. Many are
complex structures and require the use of sophisticated manufacturing technologies. Also, fibres are
being used to reinforce medical balloons which assist surgeons in the repair of spinal injuries and
collapsed arteries. Furthermore, devices made from textile fibres can be implanted to release
therapeutic drugs at controlled rates and over controlled lengths of time.

Stents, grafts and stent grafts can be impregnated with antibiotics and therapeutic agents and can deliver
these directly to the areas of the body where they are needed. Recent advances in stents, grafts and stent
grafts include those from: Ronald Rakos and Krzysztof Sowinski; Zeus Industrial Products; Med Institute;
and Deutschen Institute für Textil- und Faserforschung Denkendorf (DITF—German Institutes for Textile
and Fibre Research). Recent advances in medical balloons from Bard Peripheral Vascular enable the
final dimensions of the inflated balloons to be controlled more accurately. In absorbable medical textiles,
nonwovens have been provided with improved strength and biocompatibility. Recent advances in this
area come from USA-based Tepha. Advances in textile implants include inserter devices from Ethicon
which help surgeons to position textile implants more accurately inside the body. Ethicon has also
contributed to advances in medical textiles which control bleeding by developing a device that protects
haemostatic patches with moisture-sensitive components from becoming prematurely exposed to bodily
fluids. Developments in therapeutic medical textiles include those from Precision Fabrics and Bio Med
Sciences (BMS). In the field of multifunctional textiles, a group of Iranian researchers are using a
plasma treatment as an environmentally friendly method of providing textiles with multiple properties.
In surgical gloves, researchers at the University of Delaware in the USA have developed
puncture-resistant surgical gloves which do not limit the wearer’s freedom of movement. A Turkish
patent specification describes a method for the sterilisation of medical textiles using ozone. In textile
electrodes, electrically conductive areas are being incorporated into elastic garments. Advances in textile
electrodes have been made by Centre de Coopération Technique et Pédagogique (CECOTEPE) and
Textronics. Other areas of development include antimicrobial fabrics for medical uses and medical
garments, medical textiles which deliver drugs, and diapers and sanitary towels.

STENTS, GRAFTS AND STENT GRAFTS

STENTS
A stent is used to hold
open and support a lumen,
such as a vein, an artery,
a ureter or a urethra

A stent is a cylindrical structure which is used to hold open and
support a lumen. A lumen is a general term for any tubular duct in the
body. Examples of lumens are: veins and arteries, which carry blood;
and the ureters and urethra, which carry urine.
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1 A stricture is an abnormal narrowing of a lumen in the body.
2 An aneurysm is a balloon-like bulge in an artery.
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Stents are used for
treating strictures and
aneurysms in blood vessels
as well as in various other
parts of the body

Stents are frequently used in the treatment of strictures1 and
aneurysms2 in blood vessels.

They can also be used in the urogenital tract, the bile duct, the
oesophagus, the trachea, the colon, the biliary tract, the prostate, and
even the brain.

A stent may be permanent
or temporary

A stent can be retained in position permanently, or it can temporarily
support a lumen during healing.

The latter may have to be
removed surgically

In the latter case, unless it is biodegradable, the stent may need to be
removed surgically.

Vascular stents made
from woven textiles are
becoming more common,
and can be made to
biodegrade over a given
length of time

Vascular stents are traditionally constructed from coiled stainless steel
wire. However, it is becoming increasingly common to use vascular
stents made from woven textiles.

Woven textile vascular stents can be manufactured so that they
biodegrade over a predetermined time frame.

Stents must be flexible to
allow them to be inserted
in a compressed state into
a curved lumen

In general, stents must be flexible. Flexibility allows the stent to be
inserted into a curved lumen, or a lumen which has an irregular shape.
In addition, the stent usually has to be compressed in a radial direction
while it is put in place.

Once a stent is in position
it is expanded radially to
support the lumen walls,
for example by inflating
a balloon

Once the stent is in position within the damaged lumen, it is expanded
radially to support the walls of the lumen.

Radial expansion can be achieved by inflating a balloon inside the
stent (see page 103).

GRAFTS
A graft is used to replace a
damaged section of a lumen
so fluid can pass along it

A graft is similar to a stent. However, instead of being used to support
a lumen, a graft is used to replace a damaged section of the lumen so
that fluid is able to pass along it.

A graft may be porous while
being impermeable to fluids
and able to prevent leakage

A graft may be porous to allow cells to enter its structure and grow
within it while being impermeable to fluids and able to prevent
leakage.

Grafts may be made from a
variety of materials

Grafts may be formed from a variety of materials—either textile or
non-textile.

A graft must be flexible so
that it conforms to a lumen

A graft is required to be flexible so that it conforms to the shape of
the lumen that it is replacing.
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Grafts made from textiles
are flexible and stretchable,
and may be held in position
by sutures

In this respect, grafts made from textiles are advantageous as they are
flexible and have a certain amount of stretchability.

Textile grafts may be held in position by sutures.

STENT GRAFTS
A stent graft is made from
a special fabric supported
by a rigid structure

A stent graft is a type of stent used specifically in vascular
applications. It is made from a special fabric supported by a rigid
structure—usually metal or plastic.

This allows it to be used in
high pressure locations such
as weak points in arteries

The rigid structure allows the stent graft to be used in high pressure
locations—such as weak points in arteries which could lead to
aneurysms.

The fabric provides a lining
to prevent leakage of blood

The purpose of the fabric is to provide a lining for the stent, thereby
preventing leakage of blood.

It can also be used to
deliver therapeutic agents
to promote healing and
control infection

The fabric can also be used to deliver therapeutic agents to the
diseased lumen over a controlled period of time in order to promote
healing and control infection. Such agents include anti-thrombogens,
anti-inflammatories, anticoagulants and vascular cell growth
promoters.

Stent grafts are
commonly used in the
repair of an abdominal
aortic aneurysm

Stent grafts are most commonly used in the repair of abdominal aortic
aneurysms, in a procedure known as EVAR—endovascular aneurysm
repair or endovascular aortic repair.

INNOVATIONS IN STENTS, GRAFTS AND STENT GRAFTS
Ronald Rakos and Krzysztof
Sowinski have developed a
modified textile stent graft

Ronald Rakos and Krzysztof Sowinski have developed a modified
textile stent graft (patent application US20130116768A1, also
published as CA2561900A1).

The stent graft comprises
a PTFE or ePTFE tube
enclosed in a textile sleeve
which has a woven portion
and a knitted portion

The stent graft comprises a tube made from polytetrafluoroethylene
(PTFE)—or, ideally, expanded polytetrafluoroethylene (ePTFE)—
which is enclosed within a textile sleeve.

The sleeve comprises a woven and a knitted portion.

It can be stretched lengthwise
and is permeable to fluids

The stent graft is stretchable lengthwise and has some degree of
permeability to fluids.

The woven portion of the
sleeve can be crimped to
improve its stretchability
while the knitted portion
can be stretched to three
times its original length

The woven portion of the sleeve may be crimped or uncrimped. If
crimped, it can be stretched to double its original length. If uncrimped,
it can be stretched to around 10% of its original length.

The knitted portion of the sleeve can be stretched to three times its
original length.
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3 A bifurcated object is one which is Y-shaped, forked, or divided into two parts or branches.
4 A self-expanding stent is made from a material with shape-memory properties and features a spring-like
action which causes the stent to expand radially.
5 A radiopaque material is one which does not permit radiation, such as X-rays, to pass through it.
6 A mandrel is a spindle on which a workpiece is mounted during machining operations.
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The textile sleeve is made
from a polyester yarn but
it may be made from a
polymer with a lower
melting point

The textile sleeve is made from a polyester yarn which has a melting
point of around 260°C.

Alternatively, the yarn may be made from a polymer which has a
lower melting point, such as polyethylene or polyurethane.

The stent graft may be
bifurcated with a trunk
made from an expandable
woven textile and two
self-expanding legs made
from a knitted textile

The stent graft may be bifurcated3, whereby the main trunk is
made from a woven textile and the two legs are made from a knitted
textile.

Ideally, the trunk is capable of expansion by means of a balloon while
the legs are self-expanding stents4 which have a braided construction.

The trunk and legs usually
have different diameters

In most cases, the trunk and the legs will have diameters of different
sizes.

A radiopaque material
may be used to locate the
stent graft’s position

The stent graft may contain a radiopaque material5 which helps the
surgeon to position the stent graft during implantation and locate it at
a later date for removal.

Conventional polyester
tubular knitted grafts are
made by knitting the graft
and then heating it on a
mandrel to achieve the
correct shape

Conventional polyester tubular knitted grafts are constructed by first
knitting the graft in a seamless tubular form.

The graft is then placed on a mandrel6 and heated in an oven at a
temperature which causes it to become heat-set in the shape of the
mandrel.

But the stent graft in the
patent is made by forming
a PTFE or ePTFE tube—

By contrast, the stent graft described in the patent is constructed by
first forming a thin PTFE or ePTFE tube by extrusion. The tube is
then placed on a stainless steel mandrel and the ends of the tube are
secured.

—spray coating it with a
urethane adhesive, and
then covering it with a
textile graft

The tube is spray coated with a urethane adhesive in solution in
dimethylacetamide and heated briefly to drive off the solvent.

The tube is then covered with a textile graft to form the stent graft.

Layers of silicone elastic are
placed over the structure
and the structure is heated
to bond the layers together

Layers of silicone elastic are placed over the whole structure to hold
it together. Finally, the structure is heated in an oven for a
few minutes at a temperature of around 200°C to bond the layers
together.
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7 Cellular proliferation refers to an increase in the number of cells as a result of cell growth and cell
division.
8 Cell endothelialisation is the process, following the placement of a stent in an artery, whereby the thin
layer of tissue (endothelium) lining the artery wall regrows over the surface of the stent.
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Zeus Industrial Products
has patented a process for
making a vascular
prosthesis using electrospun
fibres, which enables layers
of materials of vastly
different pore sizes and
structures to be
incorporated into a single
vascular prosthesis

Zeus Industrial Products, a USA-based company which specialises in
the extrusion of absorbable polymers, has patented a process for
making a vascular prosthesis device using electrospun fibres
(patent number US8262979B2, also published as US20110030885,
US20110031656A1, US20130053948A1, US20130059497A1,
WO2011017695A1 and WO2011017698A1).

The process described in the patent specification enables layers of
materials with vastly different pore structures and pore sizes to be
incorporated into a single vascular prosthesis.

These layers can be
used to manipulate
various properties
of the prosthesis

These layers can be used to manipulate:

● the mechanical properties of the prosthesis;
● the rate at which the prosthesis promotes cellular proliferation7;
● the permeability of the prosthesis to cells and fluids; and
● the ability of the prosthesis to adhere to a structural frame.

The inner and outer layers
can have different porosi-
ties to enhance cellular
ingrowth or attachment

The inner layer of the prosthesis, which is in contact with blood, and
its outer layer, which is in contact with bodily tissue, can be
manufactured so that they have different porosities in order to enhance
the rate of cellular ingrowth or cellular attachment.

Active therapeutic agents
can be incorporated

Active therapeutic agents, such as antibiotics, antifungals and
antivirals, can be incorporated into prostheses manufactured using this
process.

The process enables
prostheses with complex
structures to be coated
with ePTFE

The process described in the patent specification also enables
prostheses which have complex structures to be coated with
ePTFE—a procedure which is difficult using conventional coating
techniques.

ePTFE has a number of
characteristics which make
it a favourable material for
stent grafts

ePTFE has a number of characteristics which make it a favourable
material for stent grafts:

● ePTFE can be manipulated to form a material which has a unique
node and fibril structure and is microporous.

● The micropores do not allow fluids to pass through but do allow
a desirable degree of cell endothelialisation8.

● The ePTFE material can be exceptionally thin while being strong
enough to support a damaged body lumen.

● The thinness of the ePTFE material makes implantation easier.
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9 An antithrombogenic agent is one which inhibits the formation of blood clots.
10 A fibrinolytic agent is one which prevents naturally occurring blood clots from growing and causing
problems.
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In the patented process, a
tubular frame is positioned
over a tubular polymeric
structure and nanofibres are
electrospun on to the frame

In the process described in the patent specification, a tubular frame
such as a stent is positioned over a tubular polymeric structure.

Nanofibres produced by dispersion are electrospun on to the tubular
frame.

A layer of polymeric
material is wrapped over
the structure to form a
device which is then heated

A layer of polymeric material is wrapped over the nanofibres and
around the tubular polymeric structure to form a prosthetic device.

The prosthetic device is then heated.

Med Institute has patented
a process for coating a
medical device such as a
prosthesis—

Med Institute, a USA-based developer of medical products, has
patented a process for coating a medical device such as a prosthesis
(patent number EP2097178B1, also published as WO2008130387A2
and US20120282392A1).

—to prevent blood clots
and platelets from
accumulating on its
surface, interfering with
its performance and
inhibiting blood flow

The patented process can be used to apply a coating to the
prosthesis in order to prevent blood clots and platelets from becoming
deposited and accumulating on its surface.

Such deposits interfere with the performance of the prosthesis and
inhibit blood flow. This can be particularly problematic when artificial
valves are being implanted.

The coating can also im-
prove its biocompatibility

The coating also improves the biocompatibility of the prosthesis to
which it is applied.

The process can be used to
apply coatings to different
types of lumens

The process can be used to apply coatings to replacement lumens for
use in blood vessels, the oesophagus, the intestines, the urethra or the
ureters.

The lumens can be made
from knitted or woven
textiles made, in turn,
from polymeric fibres

Replacement lumens which are suitable for coating using the process
described in the patent specification include those made from knitted
or woven textiles in the form of sheets or tubes which, in turn, can be
made using a wide range of polymeric fibres.

The process involves
rotating the lumen—

The process described in the patent specification involves rotating the
replacement lumen about its longitudinal axis.

—and coating it with a
bioactive material and then
a liquid polymer

As the lumen rotates, it is coated first with a bioactive material and
then with a liquid polymer. Alternatively, the bioactive material may
be applied as a mixture with the polymer.

The polymer is a
polyurethane urea which
may contain various
agents

The polymer is a polyurethane urea, and it can contain up to 5% of
a surface-modifying additive such as a polydimethylsiloxane. It may
also include an antithrombogenic agent9, an immunosuppressant, a
fibrinolytic agent10 or an antibacterial agent.
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11 A micron (micrometre) is one millionth of a metre (10-6 metres).
12 Restenosis is the recurring narrowing of a blood vessel.
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The polymer can be mixed
with a water-soluble particu-
late material which can be
cured and then washed out
to provide the polymer with
a porous structure

Interestingly, the patented method can be modified by mixing the
polymer with a water-soluble particulate material.

Once the mixture has been cured, the particles can be washed
out, and the holes left behind provide the polymer with a porous
structure.

The Deutschen Institute für
Textil- und Faserforschung
Denkendorf (DITF) has
developed a shape-memory
stent graft with a textile
sheathing which takes the
form of a hollow tube
made from woven fabric

The Deutschen Institute für Textil- und Faserforschung Denkendorf
(DITF—German Institutes for Textile and Fibre Research), a textile
research centre based in Denkendorf, Germany, has developed a shape-
memory stent graft with a textile sheathing (patent application
number EP2434984A1, also published as WO2010139340A1).

The stent graft takes the form of a hollow tube made from woven
fabric.

The fabric comprises
polymer yarns, and yarns
made from a shape-memory
material enclosed in a
polymer sheathing

The fabric comprises polymer yarns, and yarns made from a shape-
memory material which are enclosed in a polymer sheathing.

The polymer yarns are woven in the warp direction and the shape-
memory yarns are woven in the weft direction.

The shape-memory yarns
may be made from a
polymer, metal or alloy

The material from which the shape-memory yarns are made may be
a polymer, a metal or, ideally, an alloy—such as nickel-titanium
(nitinol).

The sheathing of the
shape-memory yarns
improves their adhesion to
the polymer yarns and
makes the stent graft less
prone to leakage than
conventional stent grafts

The fact that the shape-memory yarns are sheathed improves their
adhesion to the polymer yarns, thereby lowering the risk of any yarns
becoming displaced.

As a result, the stent graft is less prone to leakage than conventional
stent grafts.

Indeed, a conventional stent graft is formed by pulling a graft over a
stent and sewing the two together, sometimes using fabric loops which
project from the graft. This method can give rise to leakage of blood
through the structure of the stent graft.

The patented stent graft
has very thin walls so it
can be placed inside a
lumen easily using normal
insertion instruments

The walls of the patented stent graft are very thin—between 180
microns11 and 200 microns.

This allows the stent graft to be placed within a lumen easily using
normal insertion instruments.

It also has a smooth inter-
nal wall to lessen the risk of
thrombosis or restenosis—

Also, the stent graft has a smooth internal wall, which reduces the risk
of the formation of thrombosis or restenosis12.
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13 Angioplasty is the process of widening a narrowed or obstructed artery.
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—and it may have a
bifurcation so it can be
placed at a junction

The stent graft may be formed with a bifurcation to enable it to be
accommodated in the junction between different types of lumen—for
instance, the abdominal aorta and the pelvic arteries.

The polymer sheathing or
polymer yarns can be
impregnated with drugs,
and a radiopaque marker
may be incorporated to
help the surgeon to locate
the device in the body

The polymer sheathing or the polymer yarns can be impregnated with
drugs or biotherapeutic agents, including antiviral compounds, in order
to deliver them to the damaged or diseased lumen.

A radiopaque marker (see page 99) may also be incorporated into the
stent graft to assist the surgeon in accurately locating the device
within the body.

MEDICAL BALLOONS

Medical balloons are used
widely in medical
procedures

Medical balloons are used widely in medical procedures. For example,
a medical balloon may be used in angioplasty13 to hold open a
collapsed artery.

The balloon is inserted
uninflated into a lumen
and then inflated to
enlarge it

The balloon is inserted into a lumen in an uninflated state. Once in
position, it is inflated.

The expansion of the balloon during inflation causes the lumen it
occupies to be similarly enlarged.

Medical balloons have been
made from rubber but are
now reinforced with fibres
or other textiles

In the past, medical balloons have been made from rubber or other
similar materials.

However, medical balloons which are reinforced with fibres or other
textiles are now in common use.

Fibre-reinforced medical
balloons can be used in a
number of non-surgical
procedures such as
opening a blocked heart
valve—

Fibre-reinforced medical balloons can be used in a number of
non-surgical procedures—for instance, to open a blocked heart valve.

This procedure involves the insertion of the balloon into the heart, and
the rapid inflation and deflation of the balloon a number of times in
order to open the valve.

—and treating fractured
vertebrae and ruptured
intervertebral discs

Interestingly, fibre-reinforced medical balloons may be used
in the treatment of fractured vertebrae and ruptured intervertebral
discs.

In these procedures, the
balloon is inflated between
the vertebrae and the
space it creates is filled
with a cementing material

In these procedures, the balloon is inserted between the vertebrae—a
minimally invasive procedure requiring an incision no larger than
1 cm—and is then inflated, thereby creating a space which can be
filled with a cementing material similar to the type used in hip and
knee replacements.
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14 Benign prostatic hyperplasia (BPH) refers to an enlarged prostate, which compresses the urethral canal and
causes partial or complete obstruction of the urethra.
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Fibre-reinforced medical
balloons can also be used
to treat benign prostatic
hyperplasia (BPH) to dis-
tend the prostatic urethra

Another use for a fibre-reinforced medical balloon is in the treatment
of benign prostatic hyperplasia (BPH)14. In this procedure, the balloon
is attached to a flexible catheter and placed in the urethra at the level
of the prostate, above the external sphincter. The balloon is then
inflated for a short period to distend the prostatic urethra.

It is difficult to prevent a
conventional medical
balloon from overinflating
and rupturing the
collapsed artery into
which it has been inserted

One of the principal difficulties when using conventional medical
balloons is controlling the final dimensions of the inflated balloon. If
the balloon is overinflated, it can damage the body.

For instance, it may rupture the collapsed artery into which it has been
inserted.

Also, friction can build up
between the balloon and
the lumen into which it is
being inserted and the
balloon may burst

Further difficulties can arise while the balloon is being guided into
place.

Friction can build up between the balloon and the lumen into which
it is being inserted, and the balloon may burst.

“Non-compliant” medical
balloons maintain their
dimensions when inflated,
even if additional pressure
is applied

In contrast to conventional medical balloons, “non-compliant” medical
balloons maintain their dimensions when inflated, even if additional
pressure is applied.

Consequently, the use of these medical balloons is increasing.

INNOVATIONS IN MEDICAL BALLOONS
Bard Peripheral Vascular
has patented a non-
compliant medical balloon
reinforced with textile
fabric

Bard Peripheral Vascular, a USA-based developer of medical devices
for vascular applications, has patented a non-compliant medical
balloon reinforced with textile fabric (patent number
US20130131709A1; US8353868B2, US20130085445A1,
US8323546B2, US20110295203A1 and US8105275B2 are
similar).

The balloon is strong
and durable and can
therefore be made with
thin walls

Because the balloon is reinforced with textile fabric, it is strong and
durable. As a result, the balloon can be manufactured with thin walls
without compromising its burst strength, abrasion resistance or
puncture resistance.

Also, it is non-compliant Also, the textile reinforcement is relatively inelastic and therefore
makes the balloon non-compliant (see above).

It has a polyurethane
base—

The balloon has a polyurethane base which is formed by applying the
polyurethane in liquid form over a mandrel in the shape of the inflated
balloon. It is then solidified by curing.
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15 Haemostasis is the process of inhibiting and stopping bleeding.
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—and two textile-based
reinforcement layers
which are sealed together
using polyurethane

The balloon also has two textile-based reinforcement layers which are
sealed together using polyurethane. The two layers are as follows:

● a layer of inelastic fibres, which run along the long axis of the
balloon; and

● a layer of textile fabric, which is wrapped around the
circumference of the balloon along its short axis and partially
overlaps the fibre layer.

Various different fibre
types can be used in the
reinforcement layers

The type of fibre used in the reinforcement layers of the balloon is not
critical. Fibres which may be used include:

● para-aramids, such as Kevlar;
● aromatic polyesters, such as Vectran;
● polyethylene terephthalate, such as Dacron; and
● ultra-high molecular weight polyethylene (UHMWPE).

A strengthening rod is
fixed to the outer surface
of the balloon, and a
radiopaque marker may
be incorporated to help
the surgeon to locate the
device in the body

A strengthening rod made from polyetheretherketone is fixed to the
outer surface of the balloon. Balloons with lengths of 2 cm, 3 cm,
4 cm, 6 cm and 8 cm have been tested.

A radiopaque marker (see page 99) may also be incorporated into
the balloon to assist the surgeon in accurately locating it within the
body.

ABSORBABLE MEDICAL TEXTILES

Absorbable medical textiles
usually have a woven or
knitted structure

Absorbable medical textiles are used in a wide range of surgical
applications, including hernia repair, haemostasis15 and soft tissue
support, and usually have a woven or knitted structure.

Nonwoven textiles have a
loose structure and lower
strength

In general, woven and knitted textiles are used in preference
to nonwoven textiles in the manufacture of absorbable medical textiles
because nonwoven textiles have a loose structure and lower strength.

But nonwoven textiles are
used to create structures
for tissue engineering

On the other hand, nonwoven textiles are used to create structures for
tissue engineering. Tissue engineering is the process of improving or
replacing tissue in the body using a combination of cells and
materials.

INNOVATIONS IN ABSORBABLE MEDICAL TEXTILES
Tepha has patented devices
made from meltblown
nonwovens produced using
polyhydroxybutyrate

Tepha, a USA-based developer of medical devices, has patented
devices produced from meltblown nonwoven tissues made using
polyhydroxybutyrate (patent number EP2231913B1, also published
as US8287909B2 and US20110318395A1).
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The patent specification
describes a process for
producing absorbable
biocompatible nonwovens
from continuous filaments
which are bonded together

The patent specification describes a process for producing absorbable
biocompatible nonwovens which are made from continuous filaments
rather than staple fibres.

The filaments are bonded together to provide a nonwoven textile
which has improved strength.

The nonwovens can be
used to manufacture
implants for a number of
medical applications

Nonwovens produced using this process can be used in the
manufacture of implants for temporary tissue support, devices for
tissue in-growth and tissue engineering, and porous absorbable
implants for the delivery of therapeutic agents.

The nonwovens are made
from a polyhydroxy-
alkanoate, preferably poly-
hydroxybutyrate (PHB)

The polymer from which the nonwovens are made is a
polyhydroxyalkanoate, preferably polyhydroxybutyrate (PHB).
Polyhydroxyalkanoates are of commercial interest due to their
thermoplastic properties and their relative ease of production.

Tepha markets P4HB, a
strong, pliable thermoplastic
polyester, as TephaFLEX

Tepha produces poly-4-hydroxybutyrate (P4HB)—a strong, pliable
thermoplastic polyester which it markets under the brand name
TephaFLEX.

TephaFLEX can be used in
the process described in the
patent to make nonwovens
with a high burst strength
as the fibres remain molten
during web collection

TephaFLEX can be employed in the process described in the patent
specification to manufacture nonwovens which have a very high burst
strength.

This strength is achieved because the fibres remain molten during web
collection.

The nonwovens are
meltblown and contain fine
fibres with diameters
between 1 and 50 microns

The nonwovens are meltblown and contain fine fibres which have
diameters between 1 and 50 microns (see page 102). The fibres are
extruded at temperatures between 60°C and 275°C, and are then
treated in high velocity air at temperatures between 100°C and 300°C.

TephaFLEX nonwovens are
10 microns-5 mm thick

Nonwovens made with TephaFLEX are between 10 microns and
5 mm thick.

TEXTILE REINFORCEMENTS FOR SUTURES

To repair damaged tendons
and ligaments, sutures and
screws are traditionally used

When a tendon or ligament has been damaged at the point at which
it is attached to the bone, the attachment has traditionally been
repaired using sutures and screws.

However, this is not a
straightforward procedure
and repairs can fail if the
suture pulls out of the
tendon or bone tunnel

However, the surgical procedure for carrying out this repair is not
straightforward.

Repairs can fail when the suture pulls out of the tendon or, less often,
out of the bone tunnel.
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It is particularly difficult
to maintain repairs in the
shoulder area

The shoulder area is especially problematic because the strong
mechanical forces exerted by shoulder movements make it difficult
to maintain the attachment of repaired tendons and ligaments.

Sutures and screws can be
reinforced using a textile
patch but the use of a patch
can lengthen the duration of
the surgical procedure

Sutures and screws used in the repair of tendons or ligaments can be
reinforced using a patch of textile fabric.

However, the use of a patch can add as much as an hour and a half
to the duration of the surgical procedure.

Any reinforcements used
with sutures and screws
must resist tearing and
remain joined to the tissue
even when stresses occur

It is necessary for any reinforcements used with sutures and screws to
resist tearing.

Also, the reinforcements must be able to remain joined to the tissue
even when stresses occur.

One type consists of rings
fixed to the tissue with
screws but this type has
limited flexibility and its
size can not be altered

One existing type of reinforcement consists of rings which are fixed
to the tissue using screws.

However, this type of reinforcement has limited flexibility and its size
can not be modified in accordance with the surgeon’s diagnosis.

INNOVATIONS IN TEXTILE REINFORCEMENTS FOR
SUTURES

Dale R Peterson and
others have patented a
reinforcing textile band
for repairing tendons or
ligaments which has a cuff
to join it to soft tissue
using a suture

Dale R Peterson and others have patented a reinforcing textile band
for the repair of tendons or ligaments using a suture (patent
number US20120239145A1).

The band comprises a textile component with a free edge which is
folded back inside itself to form a cuff. The cuff provides a means of
attachment for joining the reinforcing band to soft tissue using a
suture.

Making the band from a
textile gauze would provide
it with strength and rigidity

It is advantageous to use a textile gauze for the band as the
construction of the gauze provides the band with good mechanical
strength and rigidity.

The gauze can be made
using a biodegradable
polymer so the band does
not need to be removed
during further surgery

The gauze can be made using a biodegradable polymer, such as poly-
4-hydroxybutyrate (P4HB) (see page 106) or a polylactide, so that it
will break down and be reabsorbed into the body after a
predetermined period of time. This eliminates the need to remove the
reinforcing band during further surgery.

The band can be adapted to
fit all areas without cutting
and hence weakening it,
and its size can be
adapted during surgery

The reinforcing band can be adapted to fit all areas without cutting it
and thereby weakening it.

Also, its size can be adapted during surgery, which provides the
surgeon with some degree of flexibility.
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MEDICAL TEXTILES FOR THE REPAIR OF HERNIAS

A hernia develops when the
peritoneum bulges through
the abdominal wall

A hernia develops when a person’s abdominal wall is too weak to
hold the peritoneum16 in position. As a result, the peritoneum bulges
through the abdominal wall.

The hernia can be
repaired using a number
of different devices

Repairing a hernia may involve the use of sutures, flat mesh
prostheses, prosthetic plugging or multi-layer devices known as hernia
patches.

The traditional technique
involves making an
incision near the site and
inserting a textile mesh
wound on to two shafts
through the incision

The traditional technique for repairing hernias involves making an
incision near the site in order to dissect and hold apart the tissue
between the fascia and peritoneum.

A flat piece of textile mesh wound on to two shafts, similar to a
scroll, is inserted through the incision.

The shafts are rotated in
opposite directions to deposit
the mesh beneath the site
but this requires dexterity

Once the textile mesh is in place, the two shafts are rotated in
opposite directions to deposit the mesh beneath the site. In practice,
this technique requires considerable dexterity on the part of the
surgeon.

In an alternative method
the surgeon uses a finger
to deploy the mesh over
the peritoneum, but it is
difficult to ensure that the
mesh is distributed evenly

An alternative method requires the surgeon to use a finger to deploy
the mesh in a flattened position over the peritoneum.

However, it is difficult to distribute the mesh evenly using this method
as the deployment action is based on a single point of contact with the
surgeon’s finger.

Applicators such as
balloons and rings have
been designed to improve
the deployment of the
mesh in its flat state, but
each of these devices is
liable to cause pain and
discomfort to the patient

In order to improve the deployment of the mesh in its flat state, a
variety of applicators for deploying prosthetic meshes have been
designed.

Such applicators include balloons and elastic or semi-rigid rings. Also,
stiffening elements have been added to the mesh to help it to maintain
its flat state. However, each of these devices is liable to cause pain
and discomfort to the patient.

INNOVATIONS IN MEDICAL TEXTILES FOR THE REPAIR
OF HERNIAS

Ethicon has patented a
device for deploying a textile
hernia repair mesh which
comprises two bladders
connected by a conduit

Ethicon, a USA-based developer of surgical products, has patented a
device for deploying a textile hernia repair mesh (patent number
EP1101454B1).

Ethicon’s invention comprises two bladders connected by a conduit.
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reduces bleeding.
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The first bladder contains
a fluid, and is made from
polyurethane and PVC
and has a toroidal shape
while the second has a
rectangular shape and a
textile mesh attached to
its underside

The first bladder contains a fluid, such as saline solution or air, and
is made from polyurethane and PVC which has been thermoformed
into a three-dimensional toroidal shape.

The second bladder has a flattened two-dimensional rectangular
shape.

The textile hernia repair mesh is attached to the underside of this
bladder.

The first bladder is squeezed
and the fluid enclosed is
forced into the second
bladder, causing it to inflate
and deploy the mesh quickly
and in a flat state

Once the first bladder has been located in the correct position, it is
squeezed and flattened, and the fluid enclosed in the bladder is forced
through the conduit and into the second bladder.

This causes the second bladder to become inflated, thereby deploying
the mesh in a flat state in one quick action.

The bladders are then
removed from the mesh

The bladders are then removed from the prosthetic mesh and disposed
of.

MEDICAL TEXTILES FOR THE CONTROL OF BLEEDING

Medical textiles can be
used to control bleeding
during surgical procedures

Medical textiles can be used during surgical procedures to control
bleeding during surgical procedures in order to minimise blood loss,
and hence reduce post-surgical complications and shorten the duration
of surgery.

Various types of textile are
used for these purposes

Types of medical textiles which are commonly used for these purposes
include adhesion barriers, sponges, meshes, and haemostatic17 wound
dressings. Some of these are absorbable.

Traditionally, medical
textiles are delivered using
grasping instruments but
there is a need for
applicator instruments
which can be inserted
through an endoscopic
tube

Traditionally, medical textiles are delivered to surgical sites using
grasping instruments such as clamps and forceps.

However, there is a need for applicator instruments which can be
inserted through an endoscopic tube.

Such instruments are capable of spreading medical textiles over tissue
in a way which minimises the need for manipulation of the tissue by
separate grasping instruments.
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There is also a need to
deliver and deploy medical
textiles which incorporate
components that become
ineffective when they are
exposed to fluids or
moisture

In addition, there remains a need for instruments and methods for the
delivery and deployment of medical textiles which incorporate
components such as moisture-sensitive adhesives.

Such components may become ineffective when they are exposed to
fluids or moisture.

INNOVATIONS IN MEDICAL TEXTILES FOR THE
CONTROL OF BLEEDING

Ethicon has patented
inserter devices which
bilaterally spread an
adhesion barrier within a
bodily cavity and protect
textile haemostatic patches
which have moisture-
sensitive components

Ethicon, a USA-based developer of surgical products, has patented
inserter devices which bilaterally spread an adhesion barrier
within a bodily cavity (patent number US8361100B2, also published
as CA2718073A1 and EP2257225A2).

One advantage of the devices is that they protect textile haemostatic
patches which incorporate moisture-sensitive components from being
prematurely exposed to moisture or bodily fluids.

The patches may be
enclosed in a fluid-
resistant element until
they are delivered to the
tissue surface

This may be accomplished by enclosing the textile haemostatic
patches in a fluid-resistant element until the patch is delivered to the
tissue surface.

In one modification of the invention described in the patent
specification, a cartridge with a breakable or traversable seal at the
end is used to protect the textile haemostatic patch from being
exposed to moisture until it has been applied to the tissue.

The patch is delivered to
the site using the applicator
and, once the patch is in
position, a balloon at the
end of the applicator is
inflated and the patch is
unfurled over the tissue

The textile haemostatic patch is delivered to the surgical site using the
applicator instrument.

Once the patch is in position, a balloon which is located at the end of
the applicator instrument is inflated using an actuator such as a
syringe plunger. As the balloon expands, it deploys the haemostatic
patch by unfurling it and advancing its edges towards the surface of
the tissue.

The balloon can be made
to have a toroidal shape in
order to provide it with a
greater area for engaging
the patch

When the balloon is inflated it is normally spherical. However, its
shape may be changed by engaging another actuator, such as a
deformation slider, which provides it with a toroidal shape.

In this shape, the leading face of the balloon has a flatter surface and
therefore provides a greater area for engaging the textile haemostatic
patch.

Pressure is applied by the
balloon to the patch for up
to three minutes and then
the balloon is deflated and
removed

Pressure is applied by the balloon to the haemostatic patch for a
period of up to three minutes.

The balloon is then deflated and the tip of the applicator instrument
may be retracted from the surgical site and removed from the
endoscope.
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The patch remains in place
in order to control bleeding

The textile haemostatic patch remains in place over the tissue at the
site in order to control bleeding.

MEDICAL TEXTILES FOR PREVENTING AND TREATING SKIN
CONDITIONS

Skin problems account for
a large share of global
annual healthcare costs

A significant proportion of the world’s population is afflicted by skin
problems, and treatment of these conditions accounts for a large
proportion of global annual healthcare costs.

Pressure sores, or bed sores,
are an increasing problem
in long-term patients

One increasing problem is that of pressure sores, commonly referred
to as bed sores, particularly in long-term patients who are confined to
bed.

They occur when the
blood supply to the skin is
cut off as a result of the
compression of soft tissue
over a prolonged period

Bed sores are areas of localised tissue destruction. They occur when
the blood supply to the skin is cut off as a result of the compression
of soft tissue over a prolonged period. The bed sore starts as a painful
red area which gradually turns purple as the skin dies. Once a bed
sore develops it can be very slow to heal.

Bed sores tend to occur in
the buttocks and heels

Parts of the body which are prone to developing bed sores include the
buttocks and the heels of the feet.

Other common skin
problems include eczema
and psoriasis

Other common skin problems include: eczema—a chronic condition
which is characterised by itchy, red patches of inflamed skin; and
psoriasis, a skin disease which causes unsightly sores and scaly skin.

Fabrics have been
developed which can help
to prevent these conditions
but they are not
commonly used in the
manufacture of bedding
and apparel for use in
hospitals

There have been a number of developments of fabrics which can help
to prevent these conditions.

However, such fabrics are not yet commonly used in the manufacture
of bedding and apparel for use in hospitals.

Traditionally, items of hospital bedding, including pillows and
underpads, are regarded by hospitals as housekeeping items and are
therefore merely laundered as required and reused.

INNOVATIONS IN MEDICAL TEXTILES FOR
PREVENTING AND TREATING SKIN CONDITIONS

A fabric for preventing
and treating skin wounds
has been developed by
Precision Fabrics

Precision Fabrics, a USA-based manufacturer of technical textiles, has
developed a fabric for preventing and treating skin wounds (patent
application number EP2454404A1, also published as
WO2011008220A1).

It can be used to make
hospital textiles which come
into contact with the body

The fabric can be used in the manufacture of textile items for
hospitals which come into direct contact with a patient’s body. Such
items include bedding, gowns and underpads.
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18 A mammoplasty is a procedure in which implants are inserted into a person’s cheeks in order to make
them appear fuller or into a woman’s breasts in order to enlarge them.
19 An abdominoplasty is a procedure in which excess skin or fat is removed from the abdomen in order to
make it appear firmer and/or less prominent.
20 A rhytidectomy, or face-lift, is a procedure in which excess facial skin is removed, with or without the
tightening of underlying tissues, and the skin on the patient’s face and neck is tightened in order to give the
patient a more youthful appearance.
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It can reduce the presence
of certain bacteria on the
fabric by at least 98%
after 24 hours of contact

The fabric is designed to reduce the presence of bacteria on the
fabric—such as Escherichia coli, Staphylococcus aureus and
Staphylococcus epidermidis—by at least 98% after 24 hours of
contact.

It has antimicrobial,
antistatic, drying and
moisture wicking
properties, and can prevent
and treat skin ailments

The fabric has exceptional antimicrobial, antistatic, drying and
moisture wicking properties.

Furthermore, it is capable of preventing and treating dermatitis, skin
wounds, pressure wounds and other skin ailments.

It maintains these properties
after multiple launderings

The fabric is non-abrasive and cost-effective in use, and it maintains
its functional properties even after multiple launderings.

The fibres in the fabric
can have a special cross-
section to provide
moisture wicking
channels

The fabric has a woven construction. The warp yarns in the fabric can
be made from up to 100% continuous filament nylon or polyester. The
cross-section of the fibre which is used to make the yarns from which
the fabric is woven can be in the form of a star or a clover leaf in
order to provide moisture wicking channels between the fibres.

0-2% of the fabric by
weight can be made up of a
conductive yarn while up
to 8% of the fabric by
weight can be made up of
an antimicrobial agent or a
durable stain-release finish

Between 0% and 2% of the fabric by weight can be made up of a
conductive yarn, such as carbon/polyester or a metallic yarn, which
helps to dissipate static electricity.

In addition, up to 8% of the fabric by weight can be made up of an
antimicrobial agent or a durable stain-release finish. The antimicrobial
agent and the durable stain-release treatment are applied to the fabric
topically.

MEDICAL TEXTILES FOR THE TREATMENT OF SCARS

Garments which apply
pressure are used to manage
scars resulting from burns
and surgical procedures

Garments which apply pressure to a patient’s body have
become standard in the management of scars resulting from burns and
from surgical procedures such as mammoplasties18, abdominoplasties19

and rhytidectomies20.

Pressure therapy can be
combined with the use of
silicon sheeting—

Also, it has been common practice in scar management to combine
pressure therapy with the use of silicone sheeting.
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—although it is difficult to
place the sheeting over
complex areas of the body
and to keep the sheeting
place

However, it is difficult to place silicone sheeting over complex areas
of the body and to keep the sheeting in place. Also, it is difficult to
prevent the sheeting from wrinkling or folding, and patients find the
daily application of the sheeting tedious.

INNOVATIONS IN MEDICAL TEXTILES FOR THE
TREATMENT OF SCARS

Bio Med Sciences (BMS)
has developed therapeutic
medical garments for scar
treatment

Bio Med Sciences (BMS), a USA-based manufacturer of textiles for
wound care and scar management, has developed therapeutic medical
garments for scar treatment (patent application number
US8084051B1).

A fabric sheet comprising a
layer of textile fabric and a
layer of therapeutic agent
can be converted into a
garment to optimise contact
between the patient’s skin
and the therapeutic agent

The patent specification describes a composite fabric sheet comprising
a layer of textile fabric and a layer of therapeutic agent.

The sheet may be converted into a garment in order to optimise
contact between the patient’s skin and the therapeutic agent. If
necessary, the garment could be used in conjunction with pressure
therapy.

One side of the fabric is
covered with a silicone
elastomeric material, so the
fabric can be used to make
complicated garments
which remain in uniform
contact with the skin

One side of the fabric is covered with a layer of silicone elastomeric
material.

Because silicone material is attached to the fabric, it does not wrinkle
or fold and remains in place.

Also, the fact that the silicone material is attached to the fabric allows
for the production of complicated garments which remain in uniform
contact with the skin on areas of the body that have complex shapes.

The garment is easy to put
on and the material from
which it is made is durable
and machine washable

The finished garment is easy to put on.

Also, the material from which the garment is made is durable and
machine washable.

MULTIFUNCTIONAL MEDICAL TEXTILES

There is an increasing
need for textiles to fulfil
more than one function

There is an increasing need for textiles to fulfil more than one
function. For instance, clothing used in a medical facility might need
to be waterproof and possess antimicrobial properties while sportswear
might require anti-odour properties as well as resistance to ultraviolet
(UV) radiation.

Existing multifunctional
textiles tend to have several
fabric layers and are bulky

Existing methods for constructing multifunctional textiles tend to rely
on the use of more than one layer of fabric, which makes the finished
textile bulky and heavy.
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21 Plasma treatment is the process of modifying the surface of a material by placing it in contact with
plasma. When plasma comes into contact with the material, physical and chemical reactions occur on its
surface. Plasma is an ionised gas consisting of positive ions and free electrons in proportions resulting in
more or less no overall electric charge, typically at low pressures or at very high temperatures.
22 A torr is a unit of pressure. 1 torr equals approximately 133.3 pascals.
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Also, these textiles are
manufactured using wet
processes which are
expensive and produce large
quantities of waste water

In addition, these textiles are typically manufactured using multi-stage
wet processes which are inconvenient and expensive.

Wet processes also produce large quantities of waste water, and are
therefore not considered to be environmentally friendly.

INNOVATIONS IN MULTIFUNCTIONAL TEXTILES
Iranian researchers have
patented a method for
preparing a lightweight,
single-layer multi-
functional textile using a
plasma treatment

A group of Iranian researchers has patented a method for preparing
a multifunctional textile using a plasma treatment21 (patent number
US20130108805A1).

Fabrics produced using the method have a single-layer construction
and are lightweight, and they can be provided with an impressive
range of functional properties, including:

● antistatic properties;
● electromagnetic shielding;
● fire retardancy;
● odour repellency;
● oil repellency;
● resistance to creasing;
● resistance to microbes;
● resistance to soiling;
● resistance to UV radiation; and
● waterproof properties.

The textile is washed in an
aqueous solution of a non-
ionic detergent held at 20°C
and a relative humidity of
65% and is subjected to low
pressure plasma treatment

The method described in the patent specification involves washing a
textile product in a 1 g/l aqueous solution of a nonionic detergent.

The textile is then held at a temperature of 20°C and a relative
humidity of 65% before being subjected to low pressure plasma
treatment at 0.01 torr22.

The plasma treatment
employs an inert gas, a
reactive gas or a nitrogen
containing polymer vapour

The plasma treatment employs an inert gas, such as argon, or a
reactive gas, such as oxygen, nitrogen, or nitrogen containing polymer
vapour. Among these, nitrogen plasma is the preferred choice. Plasma
discharges are employed at either low pressure or atmospheric
pressure.

Plasma treatment is a clean
and dry single-stage process
and is considered to be
environmentally friendly

Plasma treatment is clean and dry and, since it does not use chemicals
or large amounts of water, it is considered to be environmentally
friendly. The treatment is a single-stage process and is complete
within five minutes.
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If an argon plasma is used
in the plasma treatment and
metallic particles are present
on the electrode surface, a
layer of metallic nanopar-
ticles becomes sputtered over
the textile and this improves
its antimicrobial properties

Interestingly, if an argon plasma is employed in the plasma treatment
and metallic particles are present on the electrode surface, a layer of
metallic nanoparticles becomes sputtered over the surface of the textile
which is being treated.

The presence of copper or silver particles substantially improves the
antimicrobial properties of the textile, and gold or titanium particles
are mentioned as having a similar effect (see also Antimicrobial
Medical Textiles below).

Also, the particles improve
the textile’s dyeability, and
titanium dioxide nano-
particles provide it with
anti-soiling characteristics

Also, the particles help to improve the dyeability of the
multifunctional textile.

In addition, when a layer of titanium dioxide nanoparticles is present
the textile exhibits anti-soiling characteristics.

ANTIMICROBIAL MEDICAL TEXTILES

Antimicrobial agents kill or
inhibit microbial cells

An antimicrobial agent is defined as a substance which kills or inhibits
the growth of microbial cells.

There are two types of
antimicrobial agents

There are two types of antimicrobial agents, namely:

● microbiocides, which kill microbes; and
● microbiostats, which prevent the growth of microbes.

Antimicrobial agents play
a vital role in medical
environments

Antimicrobial agents play a vital role in medical environments, as well
as in a range of other applications such as food packaging and storage,
water purification, dental care and household sanitation.

Textiles finished with anti-
microbial agents eliminate
harmful microorganisms
and protect the textile
against biodeterioration

Textiles finished with antimicrobial agents are used to eliminate the
presence of harmful microorganisms.

Antimicrobial agents also protect the textile material itself against
biodeterioration caused by mould, mildew or fungi.

The market for
antimicrobial textiles is
growing rapidly

The market for antimicrobial textiles is substantial, and it is growing
rapidly in response to growing consumer awareness of the benefits of
such textiles and a greater demand for antimicrobial activewear.

Production of antimicrobial
textiles in Western Europe
increased at an average
annual rate of more than
15% during 2001-05

In 2000 worldwide production of antimicrobial textiles amounted to
100,000 tons, of which 30,000 tons were produced in Western Europe.
Between 2001 and 2005 the production of antimicrobial textiles in
Western Europe increased at an average annual rate of more than
15%.
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Antimicrobial agents work
using three alternative
mechanisms—

Antimicrobial agents work using three alternative mechanisms,
namely:

● the leachable mechanism;
● the regeneration mechanism; and
● the barrier mechanism.

—the leachable
mechanism—

In the case of the leachable mechanism, the effectiveness of the
antimicrobial agent is reduced every time the textile to which it has
been applied is washed. Also, microbes can develop resistance to
leachable antimicrobial agents. Examples of leachable antimicrobial
agents include polyhexamethylene biguanides (PHMB), silver ions and
triclosan.

—the regeneration
mechanism—

In the case of the regeneration mechanism, the antimicrobial agent is
reactivated after the product to which it has been applied has been
washed or treated with another substance. For example, halamine
antimicrobial agents are reactivated using a chlorine bleach. However,
the bleach can leave an unpleasant odour.

—and the barrier
mechanism

In the case of the barrier mechanism, the antimicrobial agent provides
the textile to which it has been applied with an inert physical barrier
to microbes, or the ability to kill microbes on contact.

The presence of microbes
in hospitals can lead to
outbreaks of hospital-
acquired infections (HAIs),
which are particularly
dangerous to humans

The presence of microbes in hospitals can lead to outbreaks of
hospital-acquired infections (HAIs).

These infections are particularly dangerous to humans as many of the
pathogens responsible for such infections are resistant to conventional
antibiotics.

Hospitals have developed
programmes to counter
such infections and some
textile products used in
hospitals are treated with
antimicrobial agents

Hospitals have developed programmes to counter such infections, such
as frequent hand washing on the part of healthcare workers and
visitors, and the extensive use of masks, eye protection and gloves.

Also, some textile products used in hospitals are treated with
antimicrobial agents.

However, conventional
antimicrobial treatments
do not protect people from
HAIs sufficiently

However, conventional antimicrobial treatments which are used on
some textile products in hospitals do not protect people from HAIs
sufficiently, and infections still occur.

INNOVATIONS IN ANTIMICROBIAL TREATMENTS FOR
MEDICAL TEXTILES

BASF has developed an
antimicrobial treatment
for synthetic nonwoven
textiles

BASF, a multinational manufacturer of chemicals whose headquarters
are in Germany, has developed an antimicrobial treatment for
synthetic nonwoven textiles (patent number WO2011130101A8, also
published as CN102933762A, EP2558637A2, US20110250253,
WO2011130101A2 WO2011130101A3, US20120294919A1,
WO2012158702A2, WO2012158702A3 and WO2012158702A9).
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negative bacteria are those which are stained pink or red by Gram staining. Gram staining differentiates
bacteria by the chemical and physical properties of their cell walls by detecting peptidoglycan, which is
present in a thick layer in Gram-positive bacteria.
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Synthetic nonwoven
textiles are used widely in
medical environments

Synthetic nonwoven textiles, particularly those made from
polypropylene, are used widely in medical environments in
applications such as disposable operating theatre gowns, divider
curtains and surgical drapes.

Certain quaternary
ammonium compounds and
anionic polymers can
protect synthetic nonwoven
textiles from fungi and
from Gram-positive and
Gram-negative bacteria

The patent specification suggests that certain quaternary ammonium
compounds23 can be used in conjunction with anionic polymers
to produce an antimicrobial treatment suitable for use on such
textiles.

Textiles treated in this way are highly effective in protecting against
fungi, as well as Gram-positive and Gram-negative bacteria24.

The treatment involves the
addition of 0.1-10% of both
an anionic polyelectrolyte
and a cationic antimicrobial
agent to the fabric

The treatment involves the addition of 0.1-10% of an anionic
polyelectrolyte and a cationic antimicrobial agent to the fabric.

The anionic polyelectrolyte forms a water-insoluble complex with the
cationic antimicrobial agent.

Suitable anionic polyelectro-
lytes include cellulose deriva-
tives, and suitable materials
for the cationic antimicrobial
agent include long-chain
quaternary hydroxy or
benzyloxy compounds

Suitable anionic polyelectrolytes include cellulose derivatives such as
carboxymethyl cellulose. Alternatively, alginic acid, polysaccharides,
starches or specially formulated acrylic copolymers could be used.

Suitable materials for the cationic antimicrobial agent include long-
chain quaternary hydroxy or benzyloxy compounds, such as
cetyltrimethylammonium chloride.

The cationic antimicrobial
agent and the anionic
polyelectrolyte are used in
chemically equivalent
proportions

The cationic antimicrobial agent and the anionic polyelectrolyte are
used in chemically equivalent proportions.

As a result, no excess of either remains after the textile has been
treated.

The treatment takes effect
in as little as five minutes

Once the textile has been treated, there is a marked reduction in
microbial activity within as little as five minutes. Rapid wetting of the
textile is achieved by adding a surfactant.

Quick-Med Technologies
has developed a peroxide-
based antimicrobial
treatment for textiles
which is suitable for use
on a number of medical
textile products

Quick-Med Technologies, a USA-based developer of products for
preventing infection, has developed a peroxide-based antimicrobial
treatment for textiles (patent number US20130011491A1).

The treatment is intended for use on wound and burn dressings,
sanitary and incontinence pads, diapers, toilet paper, surgical gowns
and scrubs, and bedding, as well as automobile and aircraft air filters.
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The treatment is odour-
free and can withstand 50
washes

It is essentially odour-free and, when applied to a textile product, its
effectiveness as an antimicrobial treatment is largely undiminished
after the product has been washed 50 times.

In applying the treatment,
textiles are treated with
water-soluble zinc,
magnesium or zirconium
salt, a durability-
enhancing agent and a
small amount of a
stabiliser

In applying the treatment, textiles are treated with 0.05-3.0% of a
water-soluble zinc, magnesium or zirconium salt and a 50:50 molar
ratio of aqueous hydrogen peroxide at a pH of around 7.5.

A durability-enhancing agent, such as sodium stearate or
polyethyleneimine, may also be included at a concentration of 0.1%.
A small amount of a stabiliser, such as EDTA (ethylenediamine
tetra-acetic acid), is also added.

The mixture has a milky
appearance, and it may
therefore leave a white
deposit on fabrics if
applied directly

The mixture is a colloidal suspension of metal hydroxides, oxides and
peroxides. It has a milky appearance, and it may therefore leave a
white deposit on fabrics if applied directly. However, the deposit can
be eliminated if the suspension is homogenised in a colloid mill, or by
passing it through a 200 micron filter.

ANTIMICROBIAL COMPOSITES
An antimicrobial composite
is formed by vaporising an
antimicrobial metal and
cooling the vapour

An antimicrobial composite is formed by vaporising an antimicrobial
metal such as silver or copper, or salts of these metals, using a plasma
and cooling the vapour in the presence of a fluidised gas of powdered
filler (see also patent number US20130108805A1 on page 114).

The resulting composite
has high antimicrobial
activity

The resulting composite has high antimicrobial activity and can be
incorporated into textiles, coatings, wound treatment gels or medical
devices.

Methods have been
described for the
employment of silica
particles containing
antimicrobial silver, but
there are a number of
drawbacks to this
technique

Methods have been described previously for the employment of silica
particles containing antimicrobial silver.

However, there are a number of drawbacks to this technique. For
example, it involves the flame-spray pyrolysis of metal chlorides at
2,350°C. This process is liable to give rise to oxidation, and there is
therefore a high risk of the product being contaminated by metal
oxides.

There is a need for an
antimicrobial material which
can be loaded with large
amounts of silver or copper
for polymeric substrates

There is still a requirement for an antimicrobial material which is
compatible with polymeric substrates and which can be loaded with
large amounts of silver or copper without affecting the mechanical
properties of the polymer.

INNOVATIONS IN ANTIMICROBIAL COMPOSITES
BASF has patented an
antimicrobial silver-silica
composite

BASF, a multinational manufacturer of chemicals whose headquarters
are in Germany, has patented an antimicrobial silver-silica
composite (patent number US20120294919A1, also published as
WO2012158702A2, WO2012158702A3 and WO2012158702A9).
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It can be used to treat
protective garments worn
by patients or healthcare
workers, as well as
bedding, curtains, sponges
and wet wipes

The antimicrobial composite can be used to treat protective garments
worn by patients or healthcare workers, including caps, face masks
and gowns, as well as bedding, curtains, gauze dressings, sponges, wet
wipes and similar articles for household or healthcare applications. In
the case of a face mask, only the surface which faces away from the
body is treated.

It can also be used in
wound healing gels, and to
provide paper, pharma-
ceuticals or cosmetics with
antimicrobial properties

In addition, the antimicrobial composite may be employed directly in
gels used in wound healing compositions.

Also, it could be used to provide paper, pharmaceuticals or cosmetics
with antimicrobial and antifungal properties.

The composite is
incorporated into textiles
at a concentration of up to
5% by weight as a finish
or a top coating

In general, the antimicrobial composite is incorporated directly into
textiles at a concentration of up to 5% by weight.

It may be used as a textile finish, or as a top coating on surfaces
which require long-term antimicrobial protection.

It is formed by vaporising
an antimicrobial metal
and cooling the vapour

The antimicrobial composite is formed by vaporising an antimicrobial
metal such as silver or copper, or salts of these metals, using a
plasma, and cooling the vapour in the presence of a fluidised gas of
powdered filler.

The plasma process is carried
out at 7,000°C to 10,000°C

The plasma process is carried out at temperatures ranging from
7,000°C to 10,000°C.

A wide range of
precursors is available

A wide range of precursors is available for use as the starting
material.

Additionally, the final
powder is of high purity

Additionally, since the method requires no potential source of
combustion, such as a solvent, and the precursors are not limited to
volatile precursors which contain chlorine, the final powder is of high
purity.

The composite is effectively
a carrier to which the
antimicrobial metal
particles are attached

The composite is effectively a carrier to which the antimicrobial metal
particles are attached. The result is not a mixture but rather a
collection of discrete particles comprising nano-sized metal particles
on a filler substrate.

The composite does not
adversely affect the
polymeric substrates

Unlike earlier methods, the antimicrobial composite produced by the
plasma process does not interfere with the cross-linking of polymeric
substrates or adversely affect their mechanical properties.

The silver or copper nano-
particles are employed with
a metal oxide carrier and
account for 25-65% of the
composite

The silver or copper nanoparticles prepared by the induction plasma
process are employed with a metal oxide carrier, such as silica or zinc
oxide. The metal nanoparticles are between 1 nm25 and 20 nm in size
and account for 25-65% of the composite.
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MEDICAL TEXTILES MADE FROM SILICON FIBRES WHICH
DELIVER DRUGS

Medical textiles which
deliver drugs to a person’s
body can be made using
porous silicon fibres

Medical textiles which deliver drugs to a person’s body can be made
using porous silicon fibres.

An advantage of employing such textiles is that they can be applied
to curved areas of the body.

Silicon fibres impregnated
with antibiotics can be
incorporated into dressings

For example, silicon fibres impregnated with antibiotics can be
incorporated into dressings which are applied directly to the skin to
treat dermatological conditions or to repair wounds.

Silicon fibres can be used
directly as sutures or in
stents or converted into
fabrics or yarns

Silicon fibres can be used directly as sutures or in stents as long as
they have sufficient flexibility and strength. Alternatively, they may
be converted into fabrics or yarns using normal textile processing
methods.

They can also be used to
produce medical fabrics
which have complex shapes

Silicon fibres can also be used to produce medical fabrics which have
complex two-dimensional and three-dimensional shapes—such as open
meshes which are used to assist in bone regrowth.

Pictorial patterns can be
created using silicon yarns
on a base cloth in order to
mimic natural fibrous
structures such as
ligaments

Pictorial patterns can be created using silicon yarns on a base cloth,
giving wide flexibility in design. The base cloth may then be
dissolved away.

This process is particularly useful for mimicking natural fibrous
structures such as ligaments.

INNOVATIONS IN SILICON FIBRES FOR USE IN
MEDICAL TEXTILES

PSI Medica has shown
that collections of silicon
fibres which contain a
regular arrangement of
pores can be synthesised
by reacting tetraethyl
orthosilicate on a template
of micellar rods

PSI Medica, a UK-based company which develops medical devices,
has shown that mesoporous26 silicon fibres can be synthesised by
reacting tetraethyl orthosilicate on a template of micellar rods
(patent number EP2075012B1).

Use of the patented process results in a collection of silicon fibres
which contain a regular arrangement of pores. The template can then
be removed by washing with a solvent at an appropriate pH.

The fibres are biocompa-
tible and biodegradable, and
they can be impregnated
with a pharmaceutical
compound or a fragrance
which is then slowly released

The fibres have a number of useful properties. They are
biocompatible and are resorbable by the body, and they may also be
biodegradable.

As they are porous, they can be impregnated with a pharmaceutical
compound or a fragrance which is then slowly released.
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The fibres are
substantially pure silicon

The fibres are substantially pure silicon and can extend to at least one
metre in length.

Textile fibres containing
silicon may be prepared
by incorporating porous
silicon microparticles into
a preformed fabric or
binding them to the
surface of the fabric

Textile fibres containing silicon may be prepared by incorporating
porous silicon microparticles into a preformed fabric made from
cotton, linen or a biocompatible synthetic fibre.

Silicon microparticles may be chemically bound to the surface of the
fabric.

The inclusion of silicon microparticles enhances the bioactivity of the
fabric.

Silicon particles can be
added in order to provide
an electrical pathway, which
is useful in prostheses where
controlled levels of electric
current may be applied to
stimulate their incorporation
into the body

Furthermore, silicon is a semiconductor, and therefore silicon
particles can be added in order to provide an electrical pathway as
long as they have a density sufficient to result in particle-to-particle
contact.

This can be useful in implants and prostheses as it allows controlled
levels of electric current to be applied in order to stimulate the
incorporation of the implants and prostheses into the body.

Silicon fibres can also
be formed into a
biodegradable suture
by threading silicon
beads on a wire to
form flexible chains

Silicon fibres can also be formed into a biodegradable suture by
threading silicon beads on a wire to form flexible chains. The beads
can either be macroscale, at 0.5-5 mm in diameter, or microscale, at
10-500 microns. In the case of macroscale beads, holes can be drilled
into them to enable them to be threaded on to the wire. Microscale
beads are prepared by dry etching or photolithography.

PUNCTURE-RESISTANT SURGICAL GLOVES

Surgical gloves made from
latex conform closely to
the wearer’s hand, allow
freedom of movement, and
provide a physical barrier
between bodily fluids and
the wearer’s hand

Surgical gloves are typically made from latex or a synthetic elastomer
such as polyisoprene. Gloves of this type are highly elastic and
conform closely to the wearer’s hand.

As a result, they allow freedom of movement and provide a
physical barrier between blood and other bodily fluids and the
wearer’s hand.

However, latex gloves offer
no resistance to puncture
and so the wearer is
exposed to the risk of
contracting a blood
transmitted disease

However, latex gloves offer virtually no resistance to puncture by a
hypodermic or suture needle.

This means that the wearer is exposed to the threat of contracting a
blood transmitted disease such as HIV or hepatitis, which could have
irreversible and sometimes fatal consequences.
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There is therefore a need
for surgical gloves which
are puncture resistant but
do not impede freedom of
movement

There is therefore a need for a surgical glove which can protect
surgeons and healthcare workers by resisting puncture.

Ideally, surgical gloves should protect the wearer without impeding his
or her freedom of movement.

Puncture-resistant surgical
gloves can be made from
fabrics containing steel,
glass, ultra-high molecular
weight polyethylene
(UHMWPE), Kevlar or
Vectran fibres but these
materials lack flexibility

Surgical gloves which are sufficiently puncture-resistant can be
manufactured from fabrics containing glass, Kevlar, steel, ultra-high
molecular weight polyethylene (UHMWPE) or Vectran fibres.

However, these materials lack flexibility, and therefore restrict the
comfort and tactile sensitivity of the wearer.

Similar drawbacks apply to gloves made from polyethylene or leather.

Existing puncture-resistant
gloves have an open knit
construction, and therefore
latex gloves must be worn
under them and over them
to provide a barrier to
liquids

Existing puncture-resistant gloves have an open-knit textile
construction and therefore do not provide the wearer with any
protection against blood or other liquids.

The only way of providing a barrier to liquids is therefore to wear
more than one pair of gloves—for example, by wearing a pair of latex
gloves underneath the puncture-resistant gloves and a second pair of
latex gloves over the top of the puncture-resistant gloves.

However, this can hamper
the wearer’s dexterity

However, the thickness of such an arrangement hampers the wearer’s
dexterity, and such gloves can be awkward to put on.

Resistance to puncture can
be achieved by wearing
densely woven gloves, but
such gloves are stiffer than
latex gloves and hamper
the wearer’s dexterity

It is not easy to design a textile which is resistant to puncture by a
hypodermic needle or suture needle.

Some protection can be provided by wearing densely woven gloves,
but the high yarn count required to achieve an adequate level of
protection means that densely woven gloves are much stiffer than
latex gloves and may not allow the surgeon sufficient tactile
sensitivity to carry out complex surgery.

INNOVATIONS IN PUNCTURE-RESISTANT SURGICAL
GLOVES

Researchers at the
University of Delaware
have developed puncture-
resistant surgical gloves

Researchers at the University of Delaware, based in Delaware, USA,
have developed puncture-resistant surgical gloves (patent number
EP2555643A2, also published as US20130139294,
WO2011127259A2, WO2011127259A3 and WO2011127259A2).

The gloves possess two
significant improvements
compared with
conventional surgical
gloves

The gloves do not entirely eliminate the need for the surgeon to wear
up to three layers but they do possess two significant improvements
compared with conventional surgical gloves:

● the locations of the seams have been changed so that they are no
longer on the tips of the fingers; and

● the gloves incorporate a stretchable donning panel.
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The seams on conventional
gloves are on the tips of the
fingers, thereby limiting the
wearer’s tactile sensitivity

In conventional gloves, seams are formed at the sides and the ends of
the fingers.

However, this can limit the tactile sensitivity of the wearer.

But the seams on the
patented glove are located
at the backs of the fingers
and thumbs

In the glove described in the patent specification, by contrast, the
material forming the palm of the glove is extended back over the
fingertips to form a hood. As a result, the seams in the gloves are
located at the backs of the fingers and thumbs.

The glove is knitted and the
seams are stitched using a
meltable thread

The glove is knitted, and all of its panels have a two-ply construction.
The seams are stitched using a meltable thread, and in all cases they
are overlapped, or “stacked”.

There is a donning panel
on the back of the glove

The back of the glove features a donning panel to assist the user in
putting on the glove.

This should comprise a
stretchable, resilient,
water-resistant material

The patent specification suggests that the donning panel should
comprise a stretchable, resilient material which is sealable using radio
frequency welding, and that it should be made from a water-resistant
material such as a urethane elastomer film.

The panel can be tightened
using a drawstring

The panel may be tightened around the wearer’s wrist using an elastic
band or a drawstring.

The patented glove may have
a coating which is impervious
to blood-borne pathogens

The glove described in the patent specification may contain an integral
pathogen barrier, such as a coating which is impervious to blood and
blood-borne pathogens.

A barrier to blood-borne
pathogens may also be
created by wearing a
conventional elastic
surgical glove on top of
the patented glove, or by
coating or laminating the
textile from which the
glove is made

A barrier to blood-borne pathogens may also be created by wearing
a conventional elastic surgical glove on top of the knitted glove
described in the patent specification. The elastic glove applies a
compressive force over the entire area of the knitted glove, thereby
reducing the open areas in the knit. As a result, the puncture resistance
of the glove is improved and the wearer retains his or her tactile
sensitivity.

The barrier can be enhanced by coating or laminating the textile from
which the glove is made with a film of silicone or polyurethane, or
with natural or synthetic rubber latex.

The coating or laminate
should not increase the
stiffness of the glove

The coating or laminate may be applied using a process which limits
the depth to which the coating or laminate penetrates the glove,
thereby avoiding increasing the stiffness of the glove.

The glove is made from a
low modulus yarn and has a
high degree of flexibility

The glove is made from a low modulus yarn in a construction which
provides it with a high degree of flexibility. Suitable low modulus
yarns include those made from polypropylene, polyester or nylon.
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The panels of the glove
are treated with a shear-
thickening fluid (STF),
which adopts a solid-like
behaviour when subjected
to high shear

Importantly, the panels of the glove are treated with a shear-thickening
fluid (STF). The latter may comprise a concentrated colloidal
suspension of ceramic particles in a polymeric solvent.

An STF behaves as a liquid at low shear rates and stresses but adopts
a solid-like behaviour when subjected to high shear—for example,
when it encounters the sharp tip of a needle.

A material treated with an
STF can dissipate large
amounts of energy, and
the puncture resistance of
knitted polyester textiles
treated with an STF can
be greater than that of
woven Kevlar

A material which has been treated with an STF is capable
of dissipating large amounts of energy, and therefore the inclusion
of an STF in a textile enhances the resistance of the textile to
puncture.

Indeed, it has been shown that knitted polyester textiles treated with
an STF can have a puncture resistance which is greater than that of
woven Kevlar.

Only areas of the patented
glove which are most
likely to be punctured are
treated with the STF

In order to maximise the wearer’s dexterity and minimise cost,
the only sections of the glove which need to be treated with the
STF are those which are most likely to be punctured or cut during
surgery.

The amount of the STF
which should be added to
a textile depends on the
construction of the textile

The amount of the STF which should be added to a textile varies,
depending on the construction of the textile. In the case of a knitted
nylon fabric with a weight of 100 g/m2, an equal weight of the STF
should be added in order to provide an acceptable level of
performance.

DIAPERS AND SANITARY TOWELS

Babies’ diapers have a
nonwoven fabric mantle to
contain excrement

Diapers for babies are designed to have a nonwoven fabric mantle
which includes a quantity of cellulose and has the function of
containing and isolating excrement.

The mantle also contains a
superabsorbent polymer to
absorb urine

The mantle also incorporates a quantity of superabsorbent polymer
(sodium polyacrylite) to absorb urine after the latter has passed
through the nonwoven fabric and reaches the absorbent cellulose
layer.

Sanitary towels have a layer
of superabsorbent polymer
which absorbs excretions

Similarly, sanitary towels comprise a thin layer of a superabsorbent
polymer whose function is to absorb excretions, some of which remain
on the outer surface of the towel.

Exudate may escape from
diapers and sanitary towels,
giving rise to odours

However, diapers and sanitary towels designed in this way are
vulnerable to the escape of urine, menstrual blood and liquid
excrement, and this may give rise to unpleasant odours.
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Hence there is a potential
market for diapers and
sanitary towels which
combat these problems

There is therefore a potential market for diapers and sanitary
towels which prevent exudant from escaping and suppress unpleasant
odours.

INNOVATIONS IN DIAPERS AND SANITARY TOWELS
Abdul Barr and Al-Fakhouri
Hani have patented an anti-
leak non-dirtying diaper and
sanitary towel which absorb
urine, menstrual blood and
excrement and contain these
away from the body

Abdul Barr and Al-Fakhouri Hani have patented an innovative anti-
leak non-dirtying diaper and sanitary towel (patent number
WO2011105971A1).

The diaper and sanitary towel are designed to absorb urine,
menstrual blood and excrement and contain these in an area away
from the body.

Also, they feel like cotton
underwear and are
therefore more comfortable
to wear than conventional
diapers and sanitary towels

Also, the diaper and sanitary towel are designed to provide the wearer
with a pleasant sensation which is similar to that of cotton underwear.

As a result, these items are much more comfortable to wear than
conventional diapers and sanitary towels.

They also have better
ventilation properties

In addition, they have better ventilation properties than conventional
diapers and sanitary towels, and this further enhances their comfort.

The invention by Abdul
Barr and Al-Fakhouri
Hani is presented in four
distinct styles

The invention by Abdul Barr and Al-Fakhouri Hani is presented in
four distinct styles:

● a diaper for babies which retains excrement;
● an adhesive diaper for female adults and babies which retains

urine;
● an adhesive diaper for male adults and babies which retains urine;

and
● an adhesive menstrual towel for adult women.

Openings are provided in
line with the anus, the
vulva or the penis

The sanitary towel and diaper are fixed with adhesive tape around the
anus, the vulva or the penis. Openings are provided exactly in line
with these.

The openings lead either
to a plastic bag containing
a material for absorbing
fluids or a simple bag for
containing excrement and
isolating it away from the
body

These openings lead either to a plastic bag which contains material for
absorbing urine or menstrual blood, respectively, or to a simple bag
to contain excrement.

The bag protects the skin from being fouled and prevents the
leakage of exudate. Also, it prevents unpleasant odours from being
released.

The bag contains a
superabsorbent polymer
which becomes gelatinous as
it absorbs aqueous material

The bag contains a superabsorbent polymer, such as sodium
polyacrylite. This is used in powder form and is able to absorb 100
times its weight of an aqueous material. As it absorbs the aqueous
material, it swells and becomes gelatinous.

Absorbed fluids are retained
even under pressure

The absorbed fluids are retained inside the bag, even when the diaper
or sanitary towel is subjected to pressure.
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METHODS FOR STERILISING MEDICAL TEXTILES USING
OZONE

Textiles are handled
widely before use and are
therefore likely to come
into contact with bacteria
and fungi

Textiles are handled widely and are transported before they eventually
come into use.

As a result, they are likely to come into contact with bacteria and
fungi.

Contaminated textiles can
contribute to the spreading
of hospital-acquired infec-
tions (HAIs)

If contaminated textiles are used in a hospital, they can contribute to
the spreading of hospital-acquired infections (HAIs). According to the
World Health Organization (WHO), almost one patient in ten acquires
an infection in hospital.

It is desirable to sterilise a
textile before it is used,
but the sterilisation
processes are expensive

It is therefore desirable to sterilise a textile before it is used in order
to eliminate all microorganisms in the material. Textile products are
often sterilised by using steam, ethylene oxide or gas plasma.
However, the processes employed in carrying out the sterilisation are
expensive.

An alternative is to use
ozone, which is one of the
most powerful
disinfectants in existence
and does not generate any
harmful by-products

An alternative is to use ozone, which is one of the most powerful
disinfectants in existence. Ozone has more than 3,000 times the
oxidant power of chlorine, 2,500 times the oxidant power of
hypochlorite, and 5,000 times the oxidant power of chloramine.

Ozone is effective against Gram-positive bacteria and Gram-negative
bacteria (see page 117), as well as a wide range of viruses. Also,
importantly, its use does not generate any harmful by-products.

INNOVATIONS IN METHODS FOR STERILISING
MEDICAL TEXTILES USING OZONE

A Turkish patent specifica-
tion describes a process for
sterilising textiles using ozone
in which the ozone is con-
verted to oxygen, leaving a
bacterium-free surface

A process for sterilising textiles using ozone is described in the
specification of a recent Turkish patent (patent number
WO2010030255A1).

In the patented process, the ozone is converted to oxygen, which is
harmless, leaving a bacterium-free surface.

The process is applicable
to all types of textiles

The process is applicable to all types of textiles, including clothing
and household products such as bedding and towels.

The textile is held in a
closed container under
vacuum conditions in the
presence of ozone at a
concentration of
0.1-0.2 ppm for a period
of five minutes

Following the sewing stage but before packing, the textile product is
held in a closed container under vacuum conditions and ozone is
allowed to enter the container and remain over a period of five
minutes.

Concentrations of 0.1-0.2 ppm (parts per million) are normally
effective, but sometimes 10-12 ppm are required.
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It remains sealed until it
reaches the customer and
no further treatment of
the textile is required

The textile product remains sealed until it reaches the customer’s
premises.

No further treatment of the product is required because the ozone is
converted to oxygen during the sterilisation process.

TEXTILE ELECTRODES FOR MONITORING A PATIENT’S VITAL
SIGNS

Textile electrodes can be
used to monitor a patient’s
vital signs

Textile electrodes can be used in medical applications to monitor a
patient’s vital signs27. The electrodes are attached to the patient’s
skin.

The electrodes are
connected to a measuring
device which can be read
by a medical professional

In most cases, the electrodes are connected to a measuring device
using wires. The device can be read by a medical professional, who
can use the measurements to make an assessment of the patient’s
health.

Conventional medical
electrodes suffer from a
number of drawbacks

Conventional medical electrodes suffer from a number of drawbacks.

● The area of skin to which the electrode will be attached must be
shaved and cleaned in order to maintain good adhesion between
the skin and the electrode.

● In some cases, a conductive gel is used in conjunction with the
electrode. The gel has the potential to contaminate the adhesive
surface of the electrode and inhibit adhesion.

● The use of conventional electrodes is uncomfortable for patients,
particularly when measurements have to be taken over an extended
period of time.

An electrically conductive
garment can overcome
some of these drawbacks

In order to overcome these problems, an electrically conductive
garment, such as a shirt, can be used. Such garments can transmit
electrical impulses to the wearer or receive electrical impulses from
the wearer.

Conductive regions are
knitted into the garment
and provide a pick-up
point for electrical signals
generated within the body

Conductive regions are knitted into the garment and are insulated from
the remainder of the garment.

These regions make direct contact with the wearer’s skin and
provide the pick-up point for electrical signals generated within the
body.
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However, the manufacture
of electrically conductive
garments can be
problematic in that the
metallic yarns used can
cause excessive needle
wear and breakage, and
they are fragile and have
limited flexibility

However, electrically conductive garments also have drawbacks,
particularly in relation to their manufacture.

Many conductive garments incorporate metallic yarns. During the
manufacture of the garment, such yarns can cause excessive needle
wear and breakage. These problems are made worse as the operating
speed of the sewing machine increases.

Furthermore, metallic yarns are fragile and have limited flexibility.

INNOVATIONS IN TEXTILE ELECTRODES FOR
MONITORING A PATIENT’S VITAL SIGNS

Centre de Coopération
Technique et Pédagogique
(CECOTEPE) has
developed an improved
textile electrode for
medical measurements

Centre de Coopération Technique et Pédagogique (CECOTEPE), a
Belgium-based company which provides educational services on a
range of technical subjects, has developed an improved textile
electrode for medical measurements (patent application number
EP2407096A1, also published as CA2804331A1, EP2593002A1,
US20130172722, WO2012007384A1).

The electrode is able to
measure weak electrical
signals for over 12 hours

The electrode is able to measure weak electrical signals, such as those
which are received during EEG28, in experiments which last for
periods longer than 12 hours.

The electrode may take
the form of a conductive
area in an elastic textile
garment

The electrode may simply take the form of a conductive area in an
elastic textile garment—for example, one made of a knitted jersey
fabric. Elastic textile garments help to ensure that pressure is
maintained between the conductive area of the garment and the
patient’s body.

The structure of the
electrode comprises a
conductive textile, a
support textile and a
barrier sheet

From the skin outwards, the structure of the electrode comprises:

● a conductive textile;
● a support textile; and
● a barrier sheet.

The conductive textile is a
polyester fabric
incorporating silver-coated
polyamide fibres and is
impregnated with a
conductive gel to maintain
electrical contact between
the skin and the textile

The conductive textile is a polyester fabric which incorporates
polyamide fibres coated with silver. It has a double-knitted interlock
jersey construction.

In order to maintain electrical contact between the skin and the
conductive textile, the latter is impregnated with a conductive gel.

The gel reduces the contact impedance of the electrode so that very
weak electrical signals can be measured easily.

The barrier sheet helps to
prevent the gel solvent
from evaporating

The barrier sheet helps to prevent the gel solvent from evaporating. It
comprises a 50 micron (see page 102) dielectric polyimide film with
a superposed 35 micron copper layer.
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It could also contain a flexi-
ble circuit board to reduce
the level of noise interference

It could also contain a flexible circuit board comprising a differential
amplifier which is mounted close to the contact point on the body in
order to reduce the level of noise interference.

Textronics has patented a
textile-based electrode
which incorporates
graduated patterns

Textronics, a USA-based company which specialises in incorporating
electronics into textiles, has patented a textile-based electrode which
incorporates graduated patterns (patent number US8443634B2, also
published as CN102247135A, EP2383378A1 and US20110259638).

The electrode can have a
graduated ribbed structure

The electrode can have a graduated ribbed structure or feature a
textured surface pattern.

It has nonconductive areas,
as well as electrically
conductive regions, and a
hydrophobic material

It has areas which are made up of nonconductive stretch-recovery
yarns, as well as electrically conductive regions.

The electrically conductive regions comprise electrically conductive
elastified yarns, or elastic yarns which are at least partially plated with
conductive yarns.

Ideally, the electrically conductive regions should also include a
proportion of hydrophobic material.

The electrodes are
connected to a measuring
device to monitor the
patient’s vital signs

The electrodes are connected to a measuring device in order to
monitor the patient’s vital signs.

Vital signs include the patient’s blood pressure, heart rate, respiration
rate and temperature.

Elastic materials keep the
electrically conductive yarns
in contact with the skin

The use of knitted or woven elastic materials which have a ribbed
construction allows the electrically conductive yarns to maintain
contact with the skin while the wearer is moving around.

A coating which promotes
sweating can be applied to
the skin to improve
electrical contact

A coating can be applied around the areas of skin in contact with the
electrodes to promote sweating.

The moisture produced as a result improves electrical contact.

The manufacture of
textiles with a graduated
ribbed structure places
less stress on the needles
of the knitting machine
than the manufacture of
textiles with straight ends,
which are knitted using a
single needle

In addition, the fact that the textile electrode has a graduated ribbed
structure means that its manufacture places less stress on the needles
of the knitting machinery compared with knitted structures which have
straight ends.

For example, when the machine is knitting structures which have
straight ends, it begins and finishes each course using the same needle.
The continued stress on this needle may cause needle misalignment,
resulting in fabric defects.

Graduated patterns are
knitted using multiple
needles and therefore
needle stress is reduced

By contrast, when the machine is knitting a graduated pattern, it
begins and finishes each course using different needles. Needle stress
is thus distributed between a number of needles, and needle
breakage—and the amount of defective fabric produced—is reduced.
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Graduated patterns also
allow for higher knitting
speeds

Graduated patterns also allow for higher knitting speeds, and increase
the life span of the knitting machine components.



Technical Textile Markets, 3rd quarter 2013 Global technical textiles business update

1 See also “Profile of AGY: A World Leader in Glass Fibre Technology”, Technical Textile Markets, No 86,
3rd quarter 2011.

© Textiles Intelligence Limited 2013 131

Global technical textiles business
update
SUMMARY

 
In the first half of 2013, Ahlstrom’s net sales were down by 0.3% to Euro520.3 mn and Royal Ten
Cate reported a Euro1 mn fall in its net profit to Euro13 mn. But Owens Corning has reported net
earnings of US$71 mn after making a loss of US$7 mn one year earlier. AGY Hong Kong has agreed
to sell its 100% equity interest in AGY Shanghai Technology Co to Chongqing Polycomp International
Corporation (CPIC Fiberglass), and Oerlikon Group has completed the sale of its Natural Fibers and
Textile Components business units to Jinsheng Group. Owens Corning has acquired Thermafiber, and
Reifenhäuser Group has acquired the Italian winder manufacturer Nuova Protex. Meanwhile, Autoliv
is investing US$50 mn in a new textile centre in China.

Freudenberg Nonwovens has invested over Euro700,000 in a new regranulation unit in Kaiserslautern,
Germany, and Pegas Nonwovens has started delivering nonwovens from its production line in Egypt.
Sandler has invested in a new production line and a technical service centre in Schwarzenbach an der
Saale, Germany, and Johns Manville is investing Euro32 mn in a new lightweight polyester spunbond
line in Berlin, also in Germany. Andritz will deliver a high speed spunlaced nonwovens line to Chuzhou
Jinchun Non-woven Fabric in China, and Owens Corning will invest US$130 mn in the expansion of
its glass nonwovens business in North America. Toho Tenax has established a company in Singapore
to strengthen its business operations in India and South-East Asia, and Cooley Group is opening a
European headquarters in Siegen, Germany. Meanwhile, Dorix has been renamed Radici Chemiefaser,
and Hollingsworth & Vose has increased the prices of its filtration media products by 3-5%.

Lenzing and Nox-Bellcow (Zhongshan) Nonwoven Chemical (NBC) have announced that they will
cooperate in the development of facial masks based on Tencel Skin, and Owens Corning has entered
into a strategic alliance with Taishan Fiberglass to expand the use of its alkali resistant (AR) glass
products. SGL Group and Samsung Petrochemical have established a joint venture company in South
Korea to market and sell carbon fibre composite materials, and Unifi and Palmetto Synthetics have
established a manufacturing and distribution agreement relating to Repreve staple fibre.

ACQUISITIONS, DIVESTMENTS AND MERGERS

AGY HONG KONG HAS ENTERED INTO A PURCHASE
AGREEMENT TO SELL ITS STAKE IN AGY SHANGHAI

AGY Hong Kong has agreed
to sell its 100% equity
interest in AGY Shanghai
Technology Co to CPIC
Fiberglass for an aggregate
consideration of US$1 mn

AGY Hong Kong—a majority owned subsidiary of the USA-based
glass fibre producer AGY1—has agreed to sell its 100% equity interest
in AGY Shanghai Technology Co to Chongqing Polycomp
International Corporation (CPIC Fiberglass) for an aggregate
consideration of US$1 mn. The transaction will result in a reduction
in non-recourse debt totalling US$38.8 mn as at March 31, 2013.
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CPIC Fibreglass is a
leading manufacturer of
glass fibre based in China
and AGY is a USA-based
producer of glass fibre
yarns and high strength
glass fibre reinforcements

CPIC Fibreglass is a leading manufacturer of glass fibre based in
Chongqing, China.

AGY is a USA-based producer of glass fibre yarns and high strength
glass fibre reinforcements for use in a variety of composites
applications. The company serves a diverse range of
markets—including aerospace and defence, construction and industrial,
and electronics.

AGY is split into two
operating segments,
AGY US and AGY Asia,
which are managed
separately and have
distinct financing
agreements

AGY is split into two operating segments—namely AGY US and
AGY Asia.

These two segments are managed separately based on differences in
their manufacturing capabilities and technologies, products, services
and end use markets. They also have distinct financing agreements.
Furthermore, AGY Asia is considerably smaller than AGY US, and
during the first quarter of 2013 its output accounted for less than 0.7%
of the company’s gross sales.

The divestment of AGY
Shanghai Technology Co
will allow AGY to focus
on delivering value to its
customers with products
made in the USA

When news of the sale was announced, the interim chief executive
officer (CEO) of AGY, Richard Jenkins, commented that the
divestment of AGY Shanghai Technology Co would allow AGY
to focus on delivering value to its customers with products
produced in the USA, including fine yarns and S-2 Glass
products.

AGY will continue to
focus on the rapidly
growing speciality
electronics yarn markets

The president of AGY, Drew Walker, added: “Despite the sale of the
Shanghai division, AGY will continue to focus on the rapidly growing
speciality electronics yarn markets. AGY offers a valuable and
expanding product set to meet the growing demand for new high
value glass that stems from the growth of next generation mobile
communications devices.”

OERLIKON GROUP HAS COMPLETED THE SALE OF ITS
NATURAL FIBERS AND TEXTILE COMPONENTS
BUSINESS UNITS TO JINSHENG GROUP

Oerlikon Group has
completed the sale of its
Natural Fibers and Textile
Components business units
to Jinsheng Group in
China

Oerlikon Group, headquartered in Pfäffikon, Switzerland, has
completed the sale of its Natural Fibers and Textile Components
business units to Jinsheng Group in China. Oerlikon agreed to divest
the two business units in December 2012.

The sale is expected to result in a net cash income of around
Swfr470 mn (US$498 mn) after transaction costs and taxes.

The divestment of the
business units will be seen
as a deconsolidation in the
financial results for the
third quarter of 2013

The business units will be reported as “discontinued operations” in the
company’s financial results for the second quarter and first half of
2013, and the divestment of the business units will be recognised as
a deconsolidation in the company’s financial results for the third
quarter of 2013.
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In 2012 sales generated by
the business units were
valued at Swfr1.0 bn

In 2012 sales generated by the Natural Fibers and Textile Components
business units were valued at around Swfr1.0 bn and the number of
employees was around 3,800.

The divestment marks a
strategic milestone in resha-
ping Oerlikon’s portfolio

The divestment marks a strategic milestone in reshaping Oerlikon’s
portfolio as the company significantly reduces its overall exposure to
the textile industry.

Oerlikon provides industrial
machinery and technologies

Oerlikon is a provider of industrial machinery and technologies for
textile manufacturing, coating, and advanced nanotechnology.

Its Textile Segment has
been renamed the
Manmade Fibers Segment

Its Textile Segment has been renamed the Manmade Fibers Segment.
Within this segment, man-made fibres, nonwovens, carpet yarns and
synthetic staple fibres will be produced and marketed under the brand
names Oerlikon Barmag and Oerlikon Neumag.

The company has
appointed Stefan Kross as
the new CEO of the
Manmade Fibers Segment
with immediate effect—

Also, the company has appointed Stefan Kross as the new chief
executive officer (CEO) of the Manmade Fibers Segment with
immediate effect. Mr Kross started his career with the company in
1990 and has held a number of senior management positions in the
Textile Segment.

—while the former CEO of
the Textile Segment will
leave the Oerlikon Group

The CEO of the former Textile Segment, Clement Woon, will leave
the Oerlikon Group.

OWENS CORNING HAS ACQUIRED THERMAFIBER
Owens Corning has
acquired Thermafiber,
a manufacturer of
commercial and industrial
mineral wool insulation
products

Owens Corning has acquired Thermafiber, a manufacturer of
commercial and industrial mineral wool insulation products based in
Wabash, Indiana, USA.

Owens Corning is a producer of residential and commercial building
materials, glass fibre reinforcements and engineered materials for
composite systems. The company has manufacturing facilities around
the world and a head office in Toledo, Ohio, USA.

The acquisition includes a
manufacturing location
occupying 145,000 ft2, and
will help to broaden
Owens Corning’s existing
portfolio of fibreglass and
foam insulation products

The acquisition of Thermafiber includes a manufacturing location in
Wabash occupying 145,000 ft2, and will help to broaden Owens
Corning’s existing portfolio of fibreglass and foam insulation products.

Thermafiber’s insulation contains up to 90% recycled content, and is
non-combustible, inorganic and resistant to mould. Its insulation
products provide fire protection, sound control and energy
conservation, and are used in fire block, fire blankets and curtain wall
applications in commercial, residential and industrial markets.

Thermafiber’s insulation
products are installed in
six of the 12 tallest
buildings in the world

Most notably, Thermafiber’s insulation products are installed in six of
the 12 tallest buildings in the world, including One World Trade
Center in New York City, USA, and the Burj Khalifa skyscraper in
Dubai, United Arab Emirates (UAE).
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The acquisition of
Thermafiber adds to
Owens Corning’s product
portfolio and will provide
access to commercial
building applications

When news of the acquisition was announced, the vice-president and
general manager of Engineered Insulation Systems at Owens Corning,
Joe Ochoa, said: “The acquisition of Thermafiber is an outstanding
addition for Owens Corning and our customers. Mineral wool
insulation adds to our product portfolio and helps us to provide access
to high temperature commercial building applications.”

Owens Corning is an
innovator in glass fibre
technology, and has
around 15,000 employees

In 2013 Owens Corning celebrated its 75th anniversary and has been
a Fortune 5002 company for 59 consecutive years.

The company is an innovator in glass fibre technology, and has
approximately 15,000 employees in 27 countries on five
continents.

REIFENHÄUSER GROUP HAS ACQUIRED THE ITALIAN
WINDER MANUFACTURER NUOVA PROTEX

Reifenhäuser Group has
acquired Nuova Protex,
an Italian winder
manufacturer, after
more than 25 years of
cooperation with the
company

Reifenhäuser Group, a manufacturer of plastics processing machinery
based in Troisdorf, Germany, has acquired Nuova Protex after more
than 25 years of cooperation with the company.

Nuova Protex, based in Sumirago, Italy, specialises in designing and
manufacturing take-up winding systems and supplementary
components for use in the manufacture of various types of synthetic
fibres—including monofilaments, multifilaments, raffia, flat tape and
strapping tape.

The new company will
form part of Reimotec,
a Reifenhäuser business
unit, and will operate
under the name Reimotec
Winding Technology

The new company will form part of Reimotec—one of the six
Reifenhäuser business units—and will operate under the name
Reimotec Winding Technology.

Reimotec has been a supplier of strapping tape, monofilament and slit
film tape extrusion lines for around 40 years. It offers complete
engineering services and extensive process technology and know-how
to its customers.

Reimotec Winding Techno-
logy will continue to focus on
the development of innova-
tive winder technology, and
the existing managing direc-
tor of Nuova Protex and his
team have been retained

Reimotec Winding Technology will continue to focus on the
development of innovative winder technology.

The existing managing director of Nuova Protex, Pino Manieri, has
retained his position, and his existing team will remain within the
business in order to ensure that it provides continuity of
service.

Reifenhäuser Group em-
ployed 1,200 people in 2012

Reifenhäuser Group is a family run company, and in 2012 it employed
1,200 people at its three sites in Germany.
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BUSINESS NEWS

ANDRITZ WILL DELIVER A HIGH SPEED SPUNLACED
NONWOVENS LINE TO CHUZHOU JINCHUN
NON-WOVEN FABRIC IN CHINA

Andritz will deliver a high
speed spunlaced nonwovens
line to Chuzhou Jinchun
Non-woven Fabric in China

Andritz—an international technology group based in Graz,
Austria—has received an order from Chuzhou Jinchun Non-woven
Fabric, based in Anhui Province, China, to deliver a new high speed
spunlaced nonwovens line to its site in Chuzhou.

The line is scheduled to
become operational in the
first quarter of 2014

The line is scheduled to become operational in the first quarter of
2014, and will include an Andritz Jetlace 3,000 hydroentanglement
unit, a dewatering system and a Perfodry Avantage dryer.

The line will produce
lightweight fabrics for
the hygiene industry

The line will produce lightweight fabrics ranging in weight from
30 g/m2 to 80 g/m2 for the hygiene industry, and will have the
capacity to produce up to 17,000 tons of fabrics per annum. After the
line has become operational, the company will have the capacity to
produce 32,000 tons of spunlaced nonwovens per annum.

At present, the company
produces spunlaced
nonwoven roll goods for
various applications

At present, Chuzhou Jinchun Non-woven Fabric produces spunlaced
nonwoven roll goods for hygiene, wipes, synthetic leather and
filtration applications.

DORIX HAS BEEN RENAMED RADICI CHEMIEFASER
Dorix, which was acquired
by RadiciGroup in 2011, is
operating under the new
name of Radici Chemiefaser

Dorix—a producer of polyamide 6 staple fibre products based in
Selbitz-Hochfranken, Germany, which was acquired by the Italy-based
RadiciGroup in 2011—began operating under the new name of Radici
Chemiefaser in August 2013.

RadiciGroup decided on
the change of name
following a reorganisation
of its corporate operations
in Germany

RadiciGroup decided on the change of name following a
reorganisation of its corporate operations in Germany—where it has
production and sales sites, and where it is engaged in the manufacture
of: synthetic fibres under its Radici Chemiefaser division; chemicals
under the RadiciChimica Deutschland division; and plastics under the
Radici Plastics division.

The acquisition of Dorix
has boosted RadiciGroup’s
presence in the synthetic
fibre market and
strengthened its level of
vertical integration, as the
group was already making
polyamide 6 staple fibre at
Radici Yarn in Italy

The acquisition of Dorix and the Dorix trademark has enabled
RadiciGroup to boost its presence in the market for synthetic fibres for
textile flooring and to strengthen the level of vertical integration in its
polyamide production chain.

Prior to the acquisition, the group had already been engaged in the
production of raw and solution-dyed polyamide 6 staple fibre at its
site in Italy, Radici Yarn.
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The sites in Italy and
Germany now complement
each other, and provide cus-
tomers with several benefits

The sites in Italy and Germany now complement each other, and
allow RadiciGroup to offer its customers greater production
flexibility, fibres with high performance properties and colourfastness,
and an increase in the number of custom colour options.

RadiciGroup is also
producing a new
staple fibre product made
from materials of
biological origin under the
brand name Dorix PA6.10

RadiciGroup is also producing a new staple fibre product from
materials of biological origin under the brand name Dorix PA6.10.
The fibre is manufactured using polyamide 6.10 produced at the
RadiciChimica chemical facility from sebacic acid3 (64% by weight)
and hexamethylenediamine, a chemical intermediate produced by
RadiciGroup.

HOLLINGSWORTH & VOSE HAS INCREASED THE
PRICES OF ITS FILTRATION MEDIA PRODUCTS BY 3-5%

Hollingsworth & Vose
has increased the prices
of its filtration media
products

Hollingsworth & Vose—a producer of advanced materials for
filtration, battery separator and industrial applications—has increased
the prices of the filtration media which it offers for use in the engine
and transportation industries, as well as other selected filtration media.

The increases are
intended to compensate
for escalations in the
prices of raw materials
and energy

The increases are intended to compensate for escalations in the prices
of raw materials—particularly pulp—and energy.

The new prices became effective for shipments from July 1, 2013, or
as contracts allow, and the increases vary by product and region
within the range 3-5%.

Hollingsworth & Vose is a
USA-based family-run
company which has
operations in the Americas,
Europe and Asia

Hollingsworth & Vose was established in 1843 and is a family-run
company based in East Walpole, Massachusetts, USA. It operates
manufacturing sites and research centres in the Americas, Europe and
Asia.

PEGAS NONWOVENS HAS STARTED DELIVERING
NONWOVENS FROM ITS PRODUCTION LINE IN EGYPT

Pegas Nonwovens has
completed the start-up of a
line in Egypt for manu-
facturing nonwoven fabrics

Pegas Nonwovens4 has completed the start-up of a production line in
Egypt for manufacturing nonwoven fabrics, and is optimising the
production technology to ensure that the commercial ramp-up of the
line is carried out in accordance with the original schedule.

Commercial deliveries are
under way and further
products are being approved

The first materials produced commercially on the line have been
approved by customers, and deliveries are under way. Concurrently,
further products are being approved.

The company has secured
demand for most of the pro-
duction volume of the line

Pegas Nonwovens has secured demand for most of the initial
production volume of the line by reaching an agreement with a major
customer.



Technical Textile Markets, 3rd quarter 2013 Global technical textiles business update

5 The Asean (Association of Southeast Asian Nations) region comprises Brunei, Cambodia, Indonesia, Laos,
Malaysia, Myanmar (Burma), the Philippines, Singapore, Thailand and Vietnam.

© Textiles Intelligence Limited 2013 137

The line will have the
capacity to produce
approximately 20,000 tons
per annum

The line is located at a plant in an industrial zone near 6th of October
City, just outside Cairo.

The line will have the capacity to produce approximately 20,000 tons
of nonwoven fabrics per annum, depending on the product portfolio.

If market conditions
prove to be positive, the
company will add a
second line in 2015-16

If market conditions in the region prove to be positive, the company
intends to add a second production line in 2015-16 in order
to increase its capacity at the plant to 45,000-50,000 tons per
annum.

Pegas Nonwovens is a
holding company based
in Luxembourg

Pegas Nonwovens is a holding company based in Luxembourg
with operating companies at Znojmo and Bucovice in the Czech
Republic.

It produces polypropylene
and polyethylene
nonwoven fabrics for a
range of sectors

The company has around 550 employees, and produces polypropylene
and polyethylene nonwoven fabrics for the agricultural, hygiene,
industrial, construction, medical and other specialised sectors.
Nonwoven fabrics produced for the hygiene sector are used primarily
for the manufacture of baby diapers, feminine hygiene products and
adult incontinence products.

TOHO TENAX IS STRENGTHENING ITS OPERATIONS IN
INDIA AND SOUTH-EAST ASIA

Toho Tenax, Teijin’s
carbon fibres and
composites business, has set
up a company in Singapore
to strengthen its business
operations in India and in
the Asean region

Toho Tenax has established a company in Singapore called Toho
Tenax Singapore Pte in order to strengthen its business operations in
India and in the Asean (Association of Southeast Asian Nations)5

region.

Toho Tenax is the principal company of Teijin Group’s carbon fibres
and composites business, based in Tokyo, Japan.

Demand for carbon fibre
is expected to increase
rapidly in India
and Asean countries

Demand for carbon fibre is expected to increase rapidly in India
and Asean countries, especially carbon fibre for industrial applications
such as pressure vessels, wind turbine generators and casings for home
electronics.

The new company has
absorbed an office set up
by Toho Tenax in
Singapore in 2010, which
will serve as a base for
developing business and
pursuing collaborations
with local companies

In 2010 Toho Tenax established an office in Singapore in order to
conduct research and identify demand, and to provide customer
services in India, Oceania, Singapore, Thailand and Vietnam.

The new company has absorbed this office, which will serve as Toho
Tenax’s base for developing business and expanding sales in these
markets. It will also pursue collaborations with local companies in
order to accelerate and strengthen its market presence.
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Teijin, based in Tokyo,
specialises in the
development of products
for a range of sectors
and operates in a
number of fields

Teijin, based in Tokyo, specialises in the development of products for
electronics, energy, the environment, healthcare, information,
protection, safety and sustainable transportation.

The company operates in the following main fields: aramids, carbon
fibres and composites; films; resin and plastics processing; polyester
fibres; products converting; and information technology (IT). The
group has 150 companies and around 17,000 employees across
20 countries worldwide.

FINANCIAL RESULTS

AHLSTROM HAS REPORTED ITS RESULTS FOR THE
FIRST HALF OF 2013

Ahlstrom has reported
results for the second
quarter and the first half
of its 2013 financial year

Ahlstrom, a company based in Helsinki, Finland, which specialises in
high performance materials, has reported results for the second quarter
and the first half of its 2013 financial year. Both periods ended on
June 30, 2013.

Second quarter 2013
In the second quarter of
2013, the company’s net
sales were up by 1.3%
and its operating profit
was up by 58.6%

In the second quarter of 2013, the company’s net sales were up by
1.3% to Euro265.0 mn (US$346.3 mn) compared with Euro261.6 mn
in the corresponding period of the previous year.

Also, its operating profit was up by 58.6%, from Euro4.0 mn to
Euro6.4 mn.

However, it incurred a
net loss of Euro3.5 mn
and a loss per share of
Euro0.12

However, the company incurred a net loss of Euro3.5 mn compared
with a net loss of Euro3.3 mn in the corresponding period of 2012.
Also, it incurred a loss per share of Euro0.12 compared with a loss
per share of Euro0.11 a year earlier.

During the quarter,
Ahlstrom completed the first
phase of a merger between
its Label and Processing
business in Europe and
Munksjö, and is expected to
complete the second phase
in the second half of 2013

During the quarter, Ahlstrom completed the first phase of a merger
between its Label and Processing business in Europe and Munksjö—a
Sweden-based speciality paper company—to create a new producer of
high quality speciality papers.

The second phase of the merger, which will involve the formation of
a Coated Specialties product group6 in Brazil, is expected to be
completed in the second half of 2013.

The company launched a
number of new products in
the second quarter of 2013

The company launched a number of new products during the second
quarter of 2013.
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Among these was Ahlstrom
Captimax, a fuel filter
material

Among these was Ahlstrom Captimax7, a fuel filter material for
passenger and commercial heavy-duty vehicles and off-road
machinery.

First half of 2013
In the first half of 2013, the
company’s net sales were
down by a marginal 0.3%

In the first half of 2013, the company’s net sales were down by a
marginal 0.3% to Euro520.3 mn compared with Euro521.9 mn in the
corresponding period one year earlier.

The company’s operating
profit increased by a
marginal 0.8%, but its
profit before taxes fell by
97.3% and it incurred a
loss per share of Euro0.09

The company’s operating profit increased by a marginal 0.8%, from
Euro14.6 mn to Euro14.7 mn.

However, its profit before taxes fell by 97.3%, from Euro2.1 mn to
Euro0.1 mn. Also, the company incurred a loss per share of Euro0.09
compared with a loss per share of Euro0.06.

According to its CEO, the
company had not met its
performance targets, despite
efforts to restructure its
product portfolio and
renew its ways of working

When the financial results were announced, the president and
chief executive officer (CEO) of Ahlstrom, Jan Lång, noted that,
although the company had improved its sales and operating profit
slightly, its performance had not met its targets—despite
efforts to restructure its product portfolio and renew its ways of
working.

Ahlstrom’s Advanced
Filtration segment continued
to perform well and the
integration of Munktell
Filters was progressing well

However, Mr Lång added that Ahlstrom’s Advanced Filtration
segment continued to perform well in the second quarter and that the
integration of Munktell Filters—a filtration and separation technology
company based in Sweden, which it acquired in October 2012—was
progressing well8.

The Transportation
Filtration segment had
performed steadily and
the company had
completed planned
organisational
adjustments

Also, he noted that the Transportation Filtration segment had
performed steadily, although there was surprising volatility in demand
in North America despite the continued recovery of the US economy.
Furthermore, he pointed out that the company had completed planned
organisational adjustments in order to make its processes more
efficient and improve its performance in the Food and Medical
segment.

The company can also
improve profitability by
strengthening its product
pipeline and bringing new
differentiated products to
the market more quickly

Mr Lång believes that the company can also improve its profitability
by strengthening its product pipeline and bringing new differentiated
products to the market more quickly.

He pointed to “good examples from the new launches this year, which
include Ahlstrom Captimax, announced in the second quarter”.
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To enhance its
competitiveness, the
company has announced
a “rightsizing programme”
to reduce its costs

Mr Lång added: “To enhance our competitiveness, we have ...
announced a rightsizing programme, which aims at reducing our
annual cost base by Euro35 mn in the next 18 months. We need to
adjust our cost base to reflect the size and scope of our business now
that the Label and Processing demerger in Europe has been completed.
This will unfortunately impact the employment of about 350 people
globally.”

For the whole of 2013, net
sales from continuing
operations are expected to
be worth Euro980-1,140 mn
while the company’s
operating profit margin is
expected to amount to 25%
of net sales

For the whole of 2013, net sales from continuing operations are
expected to be worth Euro980 mn-1,140 mn while the company’s
operating profit margin, excluding non-recurring items from
continuing operations, is expected to be worth 2-5% of net sales.

Meanwhile, investments, excluding acquisitions from continuing
operations, are expected to be worth approximately Euro75 mn
compared with Euro74.1 mn in 2012.

Ahlstrom has 3,800
employees in 28 countries,
and its products are used
in a variety of everyday
applications

Ahlstrom has 3,800 employees in 28 countries across six continents,
and its products are used in a variety of everyday applications—
including diagnostics, filters, flooring, food packaging, medical gowns
and drapes, and wallcoverings.

OWENS CORNING HAS REPORTED POSITIVE NET
EARNINGS FOR THE SECOND QUARTER AND THE
FIRST HALF OF 2013

Owens Corning has
reported financial results
for the second quarter and
the first half of 2013

Owens Corning—a company based in Toledo, Ohio, USA, which
produces residential and commercial building materials, glass fibre
reinforcements and engineered materials for composite systems—has
reported financial results for the second quarter and the first half of
2013. Both periods ended on June 30, 2013.

Second quarter 2013
In the second quarter of
2013, the company’s net
sales were down by 3.1%

In the second quarter of 2013, the company’s consolidated net sales
were down by 3.1% to US$1.35 bn compared with US$1.39 bn in the
corresponding period a year earlier.

Adjusted earnings were worth
US$69 mn compared with
US$67 mn a year earlier

Adjusted earnings were worth US$69 mn, or US$0.57 per diluted
share, compared with US$67 mn, or US$0.55 per diluted share, in the
corresponding period one year earlier.

Net earnings were worth
US$49 mn compared with
US$39 mn a year earlier

Net earnings were worth US$49 mn, or US$0.41 per diluted share,
compared with US$39 mn, or US$0.32 per diluted share, in the
corresponding period one year earlier.

First half of 2013
In the first half of 2013,
consolidated net sales were
down by 1.5%

In the first half of 2013, consolidated net sales were down by 1.5% to
US$2.70 bn compared with US$2.74 bn in the corresponding period
one year earlier.
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Adjusted earnings were
worth US$104 mn compared
with US$78 mn a year
earlier, while net earnings

Adjusted earnings were worth US$104 mn, or US$0.87 per diluted
share, compared with US$78 mn, or US$0.65 per diluted share, in the
corresponding period one year earlier.

were worth US$71 mn
compared with a net loss
of US$7 mn a year earlier

Net earnings were worth US$71 mn, or US$0.59 per diluted share,
compared with a net loss of US$7 mn, or US$0.06 per diluted share,
in the corresponding period one year earlier.

The company is pleased
with its performances in
its Roofing business,
Insulation business and
Composites business, and
improvements are
expected in 2013 as a
whole in all three
businesses

When the results were announced, the chairman and chief executive
officer (CEO) of Owens Corning, Mike Thaman, said: “We are
pleased with our progress in the second quarter and the first half of
2013, with strong margin performance in our Roofing business, price
increases and operating leverage in Insulation, and improved
performance in Composites”.

He added that improvements are expected in 2013 as a whole in all
three businesses.

In the Roofing business,
market demand is
expected to be flat, but
volumes are expected to
be stronger in the second
half of 2013

In the company’s Roofing business, market demand is expected to be
flat.

However, based on shipments in the first half of 2013, the company
expects volumes in the second half of 2013 to be stronger than in the
corresponding period a year earlier.

In the Insulation business,
strong volumes are
expected in the second half
of 2013, driven by a
number of factors

In the Insulation business, the company expects strong volumes in the
second half of 2013.

Such strength is expected to be driven by growth in the construction
of new residential properties, higher capacity utilisation and improved
pricing to support profitability in the whole of 2013.

The Composites business
is well positioned to
deliver improvements

Meanwhile, the company believes that its Composites business is
well positioned to deliver improvements in the second half of
2013.

In 2013 as a whole, the
company expects adjusted
EBIT to improve by at
least US$100 mn
compared with 2012

In 2013 as a whole, the company expects adjusted earnings before
interest and taxes (EBIT) to improve by at least US$100 mn compared
with 2012 as a result of: actions taken by the company to improve
profitability; an improvement in the US housing market; and moderate
growth in the global market.

ROYAL TEN CATE HAS REPORTED A NET PROFIT OF
EURO13 MN FOR THE FIRST HALF OF 2013

Royal Ten Cate has
reported financial results
for the first half of 2013

Royal Ten Cate—a textile technology company based at Almelo in the
Netherlands—has reported financial results for the first half of 2013.
The period ended on June 30, 2013.
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It makes composites, fabrics,
antiballistics, geosynthetics
and synthetic turf

Royal Ten Cate’s products include composites for space and aerospace
applications, fabrics, protective antiballistic materials, geosynthetics9

and synthetic turf.

Revenues were down
by 5%—

Revenues were down by 5% to Euro513.7 mn (US$674.7 mn)
compared with Euro539.6 mn in the corresponding period of 2012.

—and EBITDA was
down by 8%

Earnings before interest, taxes, depreciation and amortisation
(EBITDA) were down by 8%, from Euro31.3 mn to Euro28.7 mn.

The company’s net profit
was down to Euro13 mn
and its earnings per share
to Euro0.50

The company’s net profit was down to Euro13 mn compared with
Euro14 mn in the corresponding period a year earlier. Meanwhile, its
earnings per share were down to Euro0.50 compared with Euro0.54
in the first half of 2012.

Revenues relating to the
defence sector in the USA
were down and there was a
delay in expected revenues
for the Geosynthetics &
Grass sector, but there were
increases in orders and a
recovery in revenues in the
second quarter of 2013

Revenues relating to the defence sector in the USA were down by
US$17 mn.

Also, there was a delay in expected revenues for the Geosynthetics &
Grass sector, due in part to adverse weather conditions.

However, there were increases in orders and a recovery in revenues
in the second quarter of 2013, mainly at TenCate Advanced Armor
USA and in the Geosynthetics & Grass sector.

Market conditions in the
second half of 2013 are
expected to remain
challenging

In the second half of 2013, market conditions are expected to remain
challenging as a result of continued pressures on government
expenditures. However, the increases in orders and the recovery which
occurred during the second quarter of 2013 have inspired some
confidence for the second half of 2013.

In the Advanced Textiles
& Composites sector,
revenues from sales of
TenCate Protective
Fabrics products are
expected to continue to
grow, and sales of
aerospace composites for
the Airbus A380 and A350
are expected to increase

In the Advanced Textiles & Composites sector, the outlook for the
second half of 2013 is positive for a number of reasons.

Within the sector, revenues from sales of TenCate Protective Fabrics
products in the global industrial market are expected to continue to
grow. In particular, deliveries of TenCate Defender M to the US Army
are expected to remain at a consistent, albeit low, level.

Sales of aerospace composites for the Airbus A380 and A350 are
expected to increase.

In the Geosynthetics &
Grass sector, the outlook
for the second half of
2013 is favourable

In the Geosynthetics & Grass sector, the outlook for the second half
of 2013 is favourable. The company is expecting an increase in the
capacity utilisation rate and cost savings in the sector, which will
make a positive contribution to a further recovery in profits.
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INVESTMENTS

AUTOLIV IS INVESTING US$50 MN IN A NEW TEXTILE
CENTRE IN CHINA

Autoliv is to invest around
US$50 mn in a new textile
centre in China consisting
of a weaving plant, an
airbag cushion plant and a
development centre for
airbag cushions and textiles

Autoliv10, a manufacturer of automotive safety systems based in
Stockholm, Sweden, is to invest around US$50 mn in a new textile
centre in China. The centre will help the company to meet strong
demand for airbags in China and other Asian markets11.

The centre will consist of a weaving plant, an airbag cushion plant,
and a development centre for airbag cushions and textiles.

The weaving plant will
focus on manufacturing
textiles for airbags

The weaving plant will occupy an area of 8,000 m2 (86,111 ft2) and
have around 150 employees, and will focus on manufacturing textiles
for airbags.

The airbag cushion plant
will allow the company to
expand its airbag module
manufacturing capacity

The airbag cushion plant will have around 1,000 employees and will
be relocated from an existing site in the Shanghai area. Its
establishment will allow the company to expand its airbag module
manufacturing capacity.

Autoliv will use its
patented OPW technology
and the plant will also
produce woven fabric for
traditional airbag cushions

Autoliv will use its patented one-piece woven (OPW) technology. This
enables the company to produce an almost complete airbag cushion on
a weaving machine.

The plant will also produce woven fabric for traditional airbag
cushions.

The centre will focus on
standardised designs for Asia

The development centre will focus on standardised designs for the
Asia region.

Once the textile centre
is complete, Autoliv
will have in-house
manufacturing facilities
in its three operating
regions

Once the textile centre has been completed, Autoliv will have in-house
manufacturing facilities in its three operating regions, namely:

● the Americas;
● Asia; and
● Europe.

In 2012 the company
produced 110 mn
complete airbags

In 2012 Autoliv produced 110 mn complete airbags. Of this total,
70 mn airbag cushions were produced in house and 40 mn were
obtained from external suppliers.



Technical Textile Markets, 3rd quarter 2013 Global technical textiles business update

144 © Textiles Intelligence Limited 2013

COOLEY GROUP IS OPENING A EUROPEAN
HEADQUARTERS IN GERMANY

Cooley Group is opening a
European headquarters
for its Commercial
Graphics division in
Siegen, Germany

Cooley Group, based in Pawtucket, Rhode Island, USA, is opening a
European headquarters for its Commercial Graphics division in
Siegen, Germany.

Cooley is a developer and manufacturer of high performance
engineered membranes for use in: outdoor advertising, including
banners and signage; environmental protection; water, fuel and
chemical containment; military applications; and roofing.

The headquarters is being
opened in response to
rising demand for its
non-PVC print media,
which are considered to
be environmentally
sustainable

The company is opening the headquarters in response to rising
demand for its non-PVC (polyvinyl chloride) print media.

These media are considered to be environmentally sustainable as they
are produced with a reduced carbon footprint compared with PVC
products. Also, some of the media, such as CoolFlex and CoolMesh,
are fully recyclable.

The new director of
EMEA will be responsible
for the new headquarters

Responsibility for the new European headquarters will rest with the
new director of EMEA (Europe, Middle East and Africa) for the
Commercial Graphics division, Volker Müller.

The company is “uniquely
positioned” to help the
European market to make
the transition to non-PVC
materials

When news of the new headquarters was announced, the
vice-president and general manager of the Commercial Graphics
division, Bryan Rose, said: “Cooley is uniquely positioned to help the
European market make the transition from PVC to non-PVC materials
without compromising performance”.

Its products are said to
provide a high quality print
performance equal to that of
traditional PVC materials

The company has stated that its recyclable products are optimised to
provide customers with a high quality print performance which is
equal to that of traditional PVC materials but its recyclable products
have a lower impact on the environment.

Cooley has been involved
before in the development
and manufacture of high
profile products in Europe

Cooley has been involved before in the development and manufacture
of high profile products in Europe. For example, its Enviroflex PE
(non-PVC) material was used to wrap the Olympic Stadium for the
London 2012 Olympic Games.

FREUDENBERG NONWOVENS HAS INVESTED OVER
EURO700,000 IN A NEW REGRANULATION UNIT IN
KAISERSLAUTERN, GERMANY

Freudenberg Nonwovens
has opened a new
regranulation unit at its
plant in Kaiserslautern,
Germany

Freudenberg Nonwovens—part of the Germany-based company
Freudenberg Group—has opened a new regranulation unit at its plant
in Kaiserslautern, Germany. The opening forms part of ongoing work
on the optimisation of production processes to enable the company to
make the most efficient use possible of existing raw materials.

The unit allows materials
which are rejected during
production to be reused

The unit, which cost in excess of Euro700,000 (US$914,734), allows
materials which are rejected from the production process to be
reused.
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Rejected materials are
melted, cooled and chopped
into small pieces to form a
granulate, and the resulting
chips are then returned to
the manufacturing process

Inside the unit, materials which are rejected from the production
process are melted, cooled and chopped into small pieces to form a
granulate.

The resulting chips are then returned to the manufacturing
process.

The new loop helps the
company to reduce waste
and so reduces the adverse
impact of its operations on
the environment

The company says that this production loop allows it to use raw
materials more effectively than was previously possible.

As a result, it helps the company to reduce waste and therefore
reduces the adverse impact of its operations on the environment.

The overall investment
process was fast, and the
unit took only four weeks
to install

Commenting on the new regranulation plant, the production manager
responsible for the operation of the new plant, Steffen Reuther, said:
“The overall investment process was very fast. We only needed four
weeks to install the unit, which is the size of a 3-4 room flat.”

The plant, established in
1970, produces spunlaid
nonwovens and houses
two other Freudenberg
Group business units

The plant in Kaiserslautern was established in 1970 and produces
spunlaid nonwovens for the construction, hygiene and carpet
industries, as well as for applications in horticulture. The plant also
houses two other Freudenberg Group business units, namely
Freudenberg Filtration Technologies and Helix Medical. At the end of
2012, Freudenberg Nonwovens employed 561 people in
Kaiserslautern.

JOHNS MANVILLE IS INVESTING EURO32 MN IN A NEW
LIGHTWEIGHT POLYESTER SPUNBOND LINE IN
GERMANY

Johns Manville plans to
invest around Euro32 mn
in a polyester spunbond
production line at its
facility in Berlin, Germany

Johns Manville, a manufacturer of building, speciality and filtration
products based in Denver, Colorado, USA, has announced plans
to invest around Euro32 mn (US$42 mn) in a state-of-the-art
polyester spunbond production line at its facility in Berlin, Germany.
The company plans to start up the new line in 2015.

The line will meet growing
demand for high-end
polyester filtration media
and will utilise newly
developed proprietary
spinning technology

The decision to invest in the line forms part of a strategic plan to meet
growing demand for high-end polyester filtration media.

The line will utilise newly developed proprietary spinning technology
and will have the capacity to produce in excess of 4,000 tons per
annum.

The line is expected
to increase capacity
by more than 40%

Once the line is in operation, it is expected to increase the company’s
capacity for producing lightweight spunbonded nonwovens at the
facility by more than 40%.

The company plans to
develop a new generation of
polyester spunbonded filter
media, helping it to expand
its Evalith product range

The company plans to develop a new generation of polyester
spunbonded filter media for use in cabin air, air pollution control and
liquid filtration applications.

This will help it to expand its Evalith product range.
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The new products will have
a lower weight per unit
area and higher perfor-
mance attributes, thereby
allowing resource and
energy savings to be made

The new products will have a lower weight per unit area, in
combination with higher performance attributes—such as high
efficiency at a lower pressure drop.

Also, the new line will utilise the latest technologies to enable the
company to preserve resources and conserve energy.

Once the new line becomes
operational, the company
will employ a further 20
workers

The Evalith product range is currently being produced and marketed
by 66 employees at the site. Once the new line becomes operational,
the company will employ a further 20 workers.

OWENS CORNING WILL INVEST US$130 MN IN NORTH
AMERICA TO EXPAND ITS GLASS NONWOVENS
BUSINESS

Owens Corning will invest
US$130 mn in North
America to expand its
glass nonwovens business

Owens Corning—a producer of glass fibre reinforcements for
composite systems and residential and commercial building materials
with facilities around the world and headquarters in Toledo, Ohio,
USA—intends to invest US$130 mn in North America in order to
expand its glass nonwovens business in the region.

The company produces a
range of reinforcement
materials which provide
lightweight alternatives to
steel, wood and aluminium

The company produces a broad range of reinforcement materials
which provide lightweight alternatives to steel, wood and aluminium.
As such, the materials enable companies to manufacture products
which are lighter in weight and more efficient in terms of energy
usage.

The company views
long-term growth
projections as favourable

The company points out that existing supplies of glass nonwovens
products for use in the global building materials market are limited,
and views long-term growth projections as favourable.

The new facility will
house a state-of-the-art
manufacturing line,
coating facilities and
R&D activities, and
will have space for
future expansion

The new facility will house a state-of-the-art manufacturing line,
coating facilities and research and development (R&D) activities.
Also, it will have space for future expansion. The facility will use
glass fibres supplied by existing Owens Corning facilities and will
specialise in high quality applications for glass nonwovens—including
wallcoverings, ceilings and flooring, speciality insulation, gypsum and
automotive products.

The final choice of
location of the facility
will be based on a
number of factors

The process of choosing the exact location of the facility is still under
way. The final choice will be based on: proximity to customers;
availability of talent, infrastructure and natural resources; and a
favourable business environment.

SANDLER HAS INVESTED IN A NEW PRODUCTION LINE
AND A TECHNICAL SERVICE CENTRE

Sandler announced two
new investments at its
location in Schwarzenbach
an der Saale during a gala
evening in August 2013

Sandler—a nonwovens manufacturer based in Schwarzenbach an der
Saale, Germany—celebrated the 60th birthday of its chief executive
officer (CEO), Dr Christian Heinrich Sandler, on August 19, 2013, by
holding a gala evening for over 460 guests and announcing two new
investments at its location in Schwarzenbach an der Saale.
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The first of these two
investments is in a new
production line, called
the VS 32

The first of these two investments is in a new production line, called
the VS 32, which has been operating since April 2013 and which
represents an investment of Euro15 mn (US$20 mn). The line
occupies an area of 5,000 m2, weighs 500 tons and is attended by up
to 100 technicians a day.

The line is capable of
thermal bonding, needle-
punching and combinations
of both processes

The line is capable of thermal bonding, needlepunching and
combinations of both processes, and its installation has resulted in the
expansion of Sandler’s capacities for producing bulky roll goods and
panels for diverse applications.

The line produces
lightweight, easy-to-handle
materials, particularly
insulation materials

The line produces lightweight, easy-to-handle materials—particularly
insulation materials. These products have a thickness of 3-200 mm
and a weight of 40-6,000 g/m², and have large inner surface areas
which provide excellent heat insulation and sound insulation
properties. As a result, they can be used to help prevent heat loss in
the home or create a quiet working atmosphere in the office.

The second of the two
investments is in the
expansion of Sandler’s
technical service centre

The second of the two investments is in the expansion of Sandler’s
technical service centre, which was completed in August 2013 after a
construction period of four months. The centre represents an
investment of Euro2.5 mn.

The centre will become the
central warehouse for spare
parts for production lines

The centre will become the central warehouse for spare parts for
production lines, and the new section of the building has enough space
to store approximately 20,000 machine components.

The investments in the
line and in the centre
form part of a series of
investments over five
years totalling more than
Euro60 mn in value

The investments in the VS 32 production line and in the technical
service centre form part of a series of investments by the company
totalling more than Euro60 mn in value over a period of five years.
During this five-year period, Sandler has expanded its site in
Schwarzenbach an der Saale to the point where it has become one of
the largest sites for producing fibre-based nonwovens worldwide.

JOINT VENTURES

LENZING AND NOX-BELLCOW (ZHONGSHAN)
NONWOVEN CHEMICAL (NBC) HAVE ANNOUNCED
THEIR COOPERATION ON THE DEVELOPMENT OF
FACIAL MASKS BASED ON TENCEL SKIN

NBC will form a partnership
with Lenzing to launch
co-branded facial masks in
China which will be made
using Lenzing’s Tencel Skin

Nox-Bellcow (Zhongshan) Nonwoven Chemical (NBC)—a converter
and manufacturer of spunlaced nonwovens based in Guangdong,
China—will form a partnership with Lenzing to launch co-branded
facial masks in China which will be made using Lenzing’s Tencel
Skin.
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Lenzing supplies the global
textile and nonwovens
industry with high quality
man-made cellulosic fibres

Lenzing, based in Austria, supplies the global textile and nonwovens
industry with high quality man-made cellulosic fibres, and is a leading
supplier in many business-to-business markets. The company
manufactures viscose, modal and lyocell (Tencel) fibres on an
industrial scale.

NBC develops and makes
personal care products and
has obtained certifications
relating to Good
Manufacturing Practice
(GMP) quality guidelines

NBC develops and produces personal care products such as wet wipes,
facial masks and skin care products, and is the first Chinese company
to combine nonwoven fabric production and conversion. The company
has obtained certifications relating to Good Manufacturing Practice
(GMP) quality guidelines for the production of pharmaceutical and
cosmetic products in Europe and the USA.

In Asia, facial masks are
used as part of the daily
routine and consumers
are demanding in terms
of their quality

When news of the agreement was announced, the vice-president of
NBC, Frankie Fan, said: “In Asia, the use of facial masks is daily
routine and consumers are critical and very demanding in terms of
quality. Tencel Skin from Lenzing turned out to be the ideal fibre for
an optimal facial mask.”

Asia is one of Lenzing’s
core markets and it views
NBC as a strong strategic
partner for further
developments

The vice-president and general manager of the Nonwoven Fibers
Business Unit at Lenzing, Wolfgang Plasser, commented: “Lenzing is
happy and proud to announce the cooperation with NBC. Asia is one
of our core markets and with NBC we have found a strong strategic
partner for further developments in the field of skin care products.”

Lenzing’s fibres are
ideally suited to
cosmetics applications

Mr Plasser added that Lenzing’s fibres are ideally suited to cosmetics
applications as consumers look for more sustainable products with a
positive impact on future generations.

OWENS CORNING HAS ENTERED INTO A STRATEGIC
ALLIANCE WITH TAISHAN FIBERGLASS TO EXPAND
THE USE OF ITS ALKALI RESISTANT (AR) GLASS
PRODUCTS

Owens Corning has
entered into a strategic
alliance with Taishan
Fiberglass—

Owens Corning—a producer of glass fibre reinforcements for
composite systems and residential and commercial building materials
with facilities around the world and headquarters in Toledo, Ohio,
USA—has entered into a strategic alliance with Taishan Fiberglass.

—a producer of glass
fibre in China and a
subsidiary of Sinoma

Taishan Fiberglass is a producer of glass fibre based in Shandong,
China, and is a subsidiary of Sinoma (China National Materials Group
Corporation).

The alliance will expand
Owens Corning’s use of its
Anti-CRAK, Cem-FIL and
Slurry-FIL alkali resistant
(AR) speciality glass pro-
ducts, and manufacturing
will be based in China
helped by Owens Corning
global research R&D centres

The alliance will help Owens Corning to expand the use of its
alkali resistant (AR) speciality glass products which it sells
globally under the brand names Anti-CRAK, Cem-FIL and
Slurry-FIL.

Manufacturing will be based in China and helped by Owens Corning
global research and development (R&D) centres, which will
provide product and application development support for speciality
reinforcements.



Technical Textile Markets, 3rd quarter 2013 Global technical textiles business update

© Textiles Intelligence Limited 2013 149

Taishan will focus on six
geographical markets and
Owens Corning on markets
in the rest of the world

Taishan will focus on markets in six key geographical markets—
namely China, Asean (see page 137), Japan, South Korea, South
Africa and Saudi Arabia—while Owens Corning will serve markets in
the rest of the world.

AR glass fibres have been
used in factory produced
glass fibre reinforced
concrete but Anti-CRAK
fibres can be used in the
general ready-mix concrete
and precast industries, and
Cem-FIL has been
engineered to prevent
plastic, thermal and dry
shrinkage cracking

AR glass fibres have been used in more than 120 countries since their
development in the 1970s for the reinforcement of cement and
concrete products.

A key long-term application has been in factory produced glass fibre
reinforced concrete, but the range of Anti-CRAK fibres has been
expanded for use in the general ready-mix concrete and precast
industries.

Cem-FIL has been engineered to prevent plastic, thermal and dry
shrinkage cracking. Also, it increases the flexural strength, ductility
and toughness of concrete.

The president of Owens
Corning believes that
there is “a bright future”
for the use of glass
reinforcements in
cement materials

When news of the strategic alliance was announced, the president of
Owens Corning, Arnaud Genis, said: “We believe a bright future
exists for glass reinforcements to be used in cement materials, the
largest materials market in the world. With Owens Corning’s history
of invention and pioneering in glass fibre reinforcements, together
with Taishan’s strong manufacturing experience in China and
Sinoma’s experience in cement materials and engineering, this alliance
is the right combination to bring growth to AR glass reinforcements
for the foreseeable future.”

SGL GROUP AND SAMSUNG PETROCHEMICAL HAVE
ESTABLISHED A JOINT VENTURE COMPANY IN SOUTH
KOREA TO MARKET AND SELL CARBON FIBRE
COMPOSITE MATERIALS

SGL Group and Samsung
Petrochemical have set up
a joint venture company
in South Korea to market
and sell carbon fibre
composite materials

SGL Group—a producer of carbon-based products and materials based
in Wiesbaden, Germany—and Samsung Petrochemical have
established a joint venture company in South Korea to market and sell
carbon fibre composite materials.

The joint venture will operate under the name Samsung SGL Carbon
Composite Materials.

Each partner will own a
50% stake in the joint
venture

Each partner will own a 50% stake in the joint venture. The
headquarters of the joint venture will be in Ulsan, South Korea, at a
Samsung Petrochemical facility, while the marketing and sales office
will be located in Seoul, South Korea.

The joint venture will
develop applications for
carbon fibre composite
materials in the South
Korean market

The primary objective of the joint venture will be to develop new
industrial and electronics applications for carbon fibre composite
materials for Samsung. Initially, the applications will be in the
South Korean market but the eventual objective will be to expand
throughout Asia.
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It will provide carbon fibre
materials for Samsung
and promote their use in
Samsung products

The joint venture will aim to provide a stable long-term supply of
carbon fibre materials for Samsung and promote their use in Samsung
products—including consumer electronics, medical devices and
engineering applications.

Future expansion in the
market for carbon fibre
composite materials will be
in areas such as wind energy,
electronics and automotive
applications, and it is these
types of applications that the
joint venture will target

At present, the market for carbon fibre composite materials in South
Korea is focused mainly on prepregs and sporting goods, but it is
expected that future expansion will be in areas such as wind energy,
electronics and automotive applications.

Consequently, the joint venture is targeting applications such as
electronic products, wind blades, pressure vessels, automotive vehicles
and household appliances.

The partnership will
combine the strengths of
the two companies and
promote the use of carbon
fibre materials in fast
growing markets

According to a member of the board of management of SGL Group,
Jürgen Köhler, the partnership will combine the strengths of the
two companies and promote the use of carbon fibre materials in
fast growing markets such as digital media, as well as in
applications where there is a requirement to reduce the weight of
the items produced.

The partnership will
position Samsung as a
leading player in the
development and
application of carbon
fibre-based products

The president and chief executive officer (CEO) of Samsung
Petrochemical, Yoosung Chung, believes that lightweight materials
have become an important factor in industrial applications and
consumer end use markets such as digital media, and that the
partnership will position Samsung as a leading player in the
development and application of carbon fibre-based products.

Samsung Petrochemical is
one of Asia’s biggest
producers of purified
terephthalic acid (PTA), a
precursor to polyethylene
terephthalate (PET)

Samsung Petrochemical was established in 1974, and is one of Asia’s
biggest producers of purified terephthalic acid (PTA)—a precursor to
polyethylene terephthalate (PET). It is a division of Samsung, a South
Korea-based multinational company which encompasses a diverse
range of businesses including electronics, construction, petrochemicals
and finance.

UNIFI AND PALMETTO SYNTHETICS HAVE
ESTABLISHED A MANUFACTURING AND DISTRIBUTION
AGREEMENT RELATING TO REPREVE STAPLE FIBRE

Unifi will expand its
Repreve brand of fibres
made from recycled
polyester under a
manufacturing and
distribution agreement
with Palmetto Synthetics

Unifi will expand its Repreve brand of fibres made from recycled
polyester under a manufacturing and distribution agreement with
Palmetto Synthetics.

Unifi, based in Greensboro, North Carolina, USA, is a producer and
processor of multi-filament polyester and nylon textured yarns and
related raw materials. Its yarns are sold under the brand names
A.M.Y., Microvista, Mynx UV, Reflexx, Repreve, Satura and Sorbtek.
Applications for its yarns include apparel, automotive, home
furnishings, industrial, medical, military and sewing thread.
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Palmetto produces
speciality thermoplastic
fibres for apparel,
automotive, industrial
and military applications

Palmetto is a privately held company based in Kingstree,
South Carolina, USA, which produces speciality thermoplastic
fibres—including solution-dyed and speciality polymers and
additives—for apparel, automotive, industrial and military
applications.

Repreve fibres and yarns
are made from recycled
materials and are used by
leading brands and retailers

Repreve fibres and yarns are made from recycled materials—including
pre-consumer manufacturing waste and post-consumer plastic
bottles—and have been adopted by some of the world’s leading brands
and retailers, including Patagonia, The North Face, Haggar and Ford.

Under the agreement,
Palmetto will buy Repreve
polyester chips from Unifi
and process them into Rep-
reve polyester staple fibre

Under the terms of the agreement, Palmetto will purchase Repreve
polyester chips from Unifi and process them into Repreve polyester
staple fibre. The fibre will be sold under the Repreve brand name,
thereby providing customers with the option to buy Repreve staple
fibre produced in the USA.

Palmetto will discontinue its
NatureSpun recycled fibre

Palmetto will discontinue its NatureSpun recycled fibre and replace its
production with Repreve recycled fibre.

Repreve products made by
Palmetto will comply with
the rules of Nafta and the
Berry Amendment

Repreve products made by Palmetto will comply with the rules of the
North American Free Trade Agreement (Nafta)12 and the Berry
Amendment13. The products will be available in natural form or as
solution-dyed polyester staple fibre.

Palmetto has seen a shift
in demand for recycled
fibre, and the agreement
with Unifi will allow the
company to increase its
“domestic efforts”

When news of the agreement was announced, the vice-president of
Palmetto Synthetics, David Poston, said: “We have a shared vision
with Unifi to provide the textile industry with high quality, innovative
products, which led us to this supply relationship. We have seen a big
shift in inquiries for a domestically made recycled fibre, and this
initiative with Unifi allows us to amplify our domestic efforts.”

Unifi will be able to enter
new market segments to
provide the industry with
a recycled staple fibre

Commenting on the agreement, the vice-president of Global Branding
at Unifi, Jay Hertwig, said that, as sales of Repreve polymer chips
expand, Unifi will be in a position to enter new market segments to
provide the industry with a recycled staple fibre.

The products made by the
Repreve Recycling Center
are certified as having
recycled content
by Scientific Certification
Systems (SCS)

The products made by the Repreve Recycling Center are certified as
having recycled content by Scientific Certification Systems (SCS), an
independent certification organisation based in the USA. Additionally,
Unifi recently received the SCS Responsible Source certification,
which confirms that Repreve goods are produced responsibly and are
in compliance with environmental and social regulations.
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Statistics: man-made fibre
production and consumption in
Europe
SUMMARY

 
Man-made fibre production in Europe fell by 2.6% to 3.5 mn tons in 2012. The fall was due entirely
to a 3.2% decline in synthetic fibre production as cellulosic fibre production increased by 0.5%.
Between 2003 and 2012 man-made fibre production fell by a total of 25.0%. This fall was attributable
largely to a 27.5% decline in synthetic fibre production, which was itself due to decreases in
production of all the main fibre types—namely acrylic, polyamide and polyester—and production of
other synthetic fibres. Cellulosic fibre output was also down, but by a lesser 7.7%.

Synthetic fibre capacity utilisation fell from 72.2% in 2011 to 69.7% in 2012—its third lowest level
for at least ten years. The fall reflected declines in the region’s utilisation of capacity for producing
polyester, polyamide and other synthetic fibres, although its utilisation of capacity for producing
acrylic fibres rose slightly to a respectable 80.0%. Cellulosic fibre capacity utilisation has been much
more healthy than synthetic fibre capacity utilisation in recent years, and in 2012 it was as high as
90.5%.

Man-made fibre consumption in Europe rose by 0.1% to 4.7 mn tons in 2012. As a result, it reached
its highest level since 2007, although it remained below the levels seen in prior years. The rise in 2012
was due to a 7.5% increase in cellulosic fibre consumption. Synthetic fibre consumption, on the other
hand, fell by 1.0%. The fall in synthetic fibre consumption was due to declines in consumption of
polyamide, acrylic and other synthetic fibres. Consumption of polyester fibres, by contrast, rose by
1.7% to its highest level for at least ten years.

The outlook for the European man-made fibre industry is uncertain, especially given that production
and consumption have declined in recent years. However, the industry remains confident of a bright
future, although companies will have to be flexible and adaptable in order to survive, and will have
to innovate to remain ahead of the competition and meet the challenges of the ever evolving industry.

INTRODUCTION

MAN-MADE FIBRE PRODUCTION
Man-made fibre production
in Europe fell by 2.6% to
3.5 mn tons in 2012

Man-made fibre production in Europe fell by 2.6% in 2012, from
3.6 mn tons to 3.5 mn tons, according to the latest data from
CIRFS—the European Man-Made Fibres Association (Table 1).

Between 2003 and 2012
production fell by 25.0%

The fall represented a continuation of the downward trend seen in
previous years. Between 2003 and 2012 production fell by 25.0%, or
1.2 mn tons, from 4.7 mn tons to 3.5 mn tons.



Technical Textile Markets, 3rd quarter 2013 Statistics: man-made fibre production and consumption in Europe

© Textiles Intelligence Limited 2013 153

This was in sharp contrast
to growth of 59.9% in world
man-made fibre production

This was in spite of the fact that world man-made fibre production
increased by 59.9% over the nine-year period, from 36.7 mn tons to
58.6 mn tons.

As a result, Europe’s share
of world production fell
over the nine-year period

As a result of these developments, the share of European man-made
fibre production in world man-made fibre production more than
halved over the nine-year period from 12.9% to just 6.0%.

Table 1: Europea: man-made fibre production by fibre type, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Synthetic fibre
polyester 1,423 1,473 1,367 1,293 1,343 1,063 833 1,077 1,070 1,026 -3.6 -4.1
polyamide 670 681 646 649 598 538 448 502 461 436 -4.7 -5.4
acrylic 856 862 777 778 664 571 567 565 563 567 -4.5 0.7
others 1,167 1,202 1,144 1,158 1,167 1,044 962 1,007 987 954 -2.2 -3.3
total synthetic fibre 4,116 4,218 3,934 3,878 3,772 3,216 2,810 3,151 3,081 2,983 -3.5 -3.2

Cellulosic fibre 609 636 629 628 611 574 529 554 559 562 -0.9 0.5
Total 4,725 4,854 4,563 4,506 4,383 3,790 3,339 3,705 3,640 3,545 -3.1 -2.6
a Excludes Commonwealth of Independent States (CIS) countries.
Source: CIRFS.

The fall in European
production between 2003
and 2012 was due to a
27.5% decline in synthetic
fibre output and a 7.7%
drop in cellulosic fibre
output

The fall in European man-made fibre production between 2003 and
2012 was due almost entirely to a decline in synthetic fibre output.
This was down by 27.5%, from 4.1 mn tons to 3.0 mn tons, reflecting
declines in production of all the main fibre types.

Cellulosic fibre output was also down over the nine-year period, but
by a much less severe 7.7%, or 47,000 tons, to 562,000 tons.

As a result, the share of
European synthetic fibre
production in world
synthetic fibre production
fell from 12.2% to 5.6%
while the share of
European cellulosic fibre
production in world
cellulosic fibre production
fell from 21.1% to 11.3%

Also, while European synthetic fibre production accounted for only
5.6% of global synthetic fibre production in 2012, cellulosic fibre
production in Europe accounted for as much as 11.3% of global
cellulosic fibre production.

Having said that, the share of European cellulosic fibre production in
global cellulosic fibre production was down from a commanding
21.1% share in 2003 whereas the share of European synthetic fibre
production in global synthetic fibre production was down from a
comparatively smaller 12.2% share.

MAN-MADE FIBRE CAPACITY UTILISATION
Synthetic fibre plants

In 2012 capacity
utilisation in European
synthetic fibre plants fell
to just 69.7%

The poor performance of European synthetic fibre production between
2003 and 2012 was reflected in declines in capacity utilisation rates.

Indeed, in 2012 capacity utilisation in European synthetic fibre plants
fell to just 69.7% from 72.2% in the previous year (Table 2).

This represented its third
lowest rate for at least ten
years

This represented its third lowest rate for at least ten years, and the two
rates it exceeded corresponded to the recession hit years of 2008 and
2009.
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The drop in the utilisation
rate was due to a 3.2%
decline in production as
well as a 0.3% increase in
capacity

The drop in the capacity utilisation rate was due to a 3.2% decline in
production as well as a 0.3% increase in capacity. In fact, production
fell to 3.0 mn tons—its second lowest level for at least ten years.
Capacity, meanwhile, rose to 4.3 mn tons but was still lower than in
the years prior to 2010.

Table 2: Europea: man-made fibre capacity utilisation, 2003-12

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Polyester
Production (’000 tons) 1,423 1,473 1,367 1,293 1,343 1,063 833 1,077 1,070 1,026
Capacity (’000 tons) 1,939 1,971 1,884 1,837 1,795 1,542 1,380 1,383 1,388 1,376
Utilisation rate (%) 73.4 74.7 72.6 70.4 74.8 68.9 60.4 77.9 77.1 74.6
Polyamide
Production (’000 tons) 670 681 646 649 598 538 448 502 461 436
Capacity (’000 tons) 978 912 859 886 860 829 816 637 599 571
Utilisation rate (%) 68.5 74.7 75.2 73.3 69.5 64.9 54.9 78.8 77.0 76.4
Acrylic
Production (’000 tons) 856 862 777 778 664 571 567 565 563 567
Capacity (’000 tons) 1,020 971 922 859 851 754 699 691 709 709
Utilisation rate (%) 83.9 88.8 84.3 90.6 78.0 75.7 81.1 81.8 79.4 80.0
Other syntheticb

Production (’000 tons) 1,167 1,202 1,144 1,158 1,167 1,044 962 1,007 987 954
Capacity (’000 tons) 1,447 1,523 1,607 1,648 1,625 1,591 1,512 1,513 1,572 1,623
Utilisation rate (%) 80.6 78.9 71.2 70.3 71.8 65.6 63.6 66.6 62.8 58.8
Total synthetic
Production (’000 tons) 4,116 4,218 3,934 3,878 3,772 3,216 2,810 3,151 3,081 2,983
Capacity (’000 tons) 5,384 5,377 5,272 5,230 5,131 4,716 4,407 4,224 4,268 4,279
Utilisation rate (%) 76.4 78.4 74.6 74.1 73.5 68.2 63.8 74.6 72.2 69.7
Cellulosic
Production (’000 tons) 609 636 629 628 611 574 529 554 559 562
Capacity (’000 tons) 703 665 668 683 663 649 631 606 613 621
Utilisation rate (%) 86.6 95.6 94.2 91.9 92.2 88.4 83.8 91.4 91.2 90.5

NB: capacity figures relate to the middle of each year.
a Excludes Commonwealth of Independent States (CIS) countries. b Includes aramids, elastane (spandex) and polyolefins.
Source: CIRFS.

Utilisation of capacity for
the production of acrylic
fibres was a relatively
healthy 80.0% in 2012,
compared with 79.4% in
the previous year

In terms of synthetic fibre type, utilisation of capacity for the
production of acrylic fibres was relatively healthy in 2012, at 80.0%.

Furthermore, this was up slightly compared with 79.4% in the
previous year as production rose by 0.7% to 567,000 tons while
capacity remained unchanged at 709,000 tons.

However, capacity
utilisation declined to
76.4% in the case of
polyamide—

However, utilisation of capacity for the production of all other
synthetic fibre types declined. In the case of polyamide, capacity fell
by 4.7% to 571,000 tons but production fell by a faster 5.4% to
436,000 tons. As a result, the utilisation rate fell from 77.0% to
76.4%. Having said that, at this level, utilisation was higher than in
the years prior to 2010.

—74.6% in the case of
polyester—

In the case of polyester, capacity fell by 0.9% to 1.4 mn tons but
production fell by a faster 4.1% and the capacity utilisation rate fell
from 77.1% to 74.6%. However, as in the case of polyamide, this was
higher or in line with the levels seen prior to 2010.
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—and just 58.8% in the
case of other synthetic
fibres

On the other hand, utilisation of capacity for the production of other
synthetic fibres—which include aramids, elastane (spandex) and
polyolefins—fell from 62.8% to just 58.8% as production fell by 3.3%
to 954,000 tons while capacity rose by 3.2% to 1.6 mn tons.

In fact, capacity utilisation
in the case of other
synthetic fibres was at its
lowest level for at least ten
years

In fact, capacity utilisation in 2012 was at its lowest level for at least
ten years, having declined in seven of the nine years to 2012, from
80.6% in 2003, as production fell over the nine-year period by 18.3%
while capacity rose by 12.2%.

Cellulosic fibre plants
Capacity utilisation in
European cellulosic fibre
plants has been much
healthier than in European
synthetic fibre plants in
recent years, although it
fell to 90.5% in 2012

Capacity utilisation in European cellulosic fibre plants has been much
healthier than capacity utilisation in European synthetic fibre plants in
recent years, having averaged around 90%.

In 2012 capacity utilisation in European cellulosic fibre plants fell
slightly, from 91.2% to 90.5%, as capacity rose by 1.3%. Production
also increased, but by a slower 0.5%.

Cellulosic fibre capacity in
the region is expected to
increase in the coming
years

Cellulosic fibre capacity in the region is expected to increase in the
coming years. Lenzing and Aditya Birla—the world’s two largest
cellulosic fibre producers—are set to bring new capacity on stream in
Austria and Turkey respectively, in line with increasing demand1.

MAN-MADE FIBRE CONSUMPTION
European consumption of
man-made fibres rose by
0.1% to 4.7 mn tons in 2012,
its highest level since 2007

European consumption of man-made fibres rose by 0.1% to
4.7 mn tons in 2012 following increases of 2.6% in 2011 and 14.1%
in 2010. As a result, consumption reached its highest level since 2007.
However, it remained below the levels seen in prior years (Table 3).

The rise was due to a 7.5%
increase in cellulosic fibre
consumption

The rise in 2012 was due to a 7.5% increase in cellulosic fibre
consumption, to 644,000 tons—its second highest level for at least ten
years.

Synthetic fibre
consumption, on the other
hand, fell by 1.0%—

Synthetic fibre consumption, on the other hand, fell by 1.0% to
4.1 mn tons and, although it remained higher than the levels seen
during 2008-10, it fell short of the levels seen in the years prior to
2008.

—due to declines in
consumption of polyamide,
acrylic and other synthetic
fibres

The fall in synthetic fibre consumption was due to declines in
consumption of polyamide fibres (down by 5.3% to 446,000 tons),
acrylic fibres (down by 0.3% to 371,000 tons) and other synthetic
fibres (down by 5.2% to 929,000 tons).

Consumption of polyester
fibres, on the other hand,
rose by 1.7% to its highest
level for at least ten years

Consumption of polyester fibres, on the other hand, rose by 1.7% to
2.3 mn tons—its highest level for at least ten years. As a result,
polyester accounted for 57.0% of total synthetic fibre consumption in
2012, up from 55.6% in 2011 and 47.1% in 2003.
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Table 3: Europea: man-made fibre consumption by fibre type, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Synthetic fibre
polyester 2,108 2,189 2,166 2,171 2,297 2,026 1,762 2,168 2,279 2,317 1.1 1.7
polyamide 660 658 613 620 604 522 417 483 471 446 -4.3 -5.3
acrylic 563 541 461 461 412 371 349 361 372 371 -4.5 -0.3
others 1,149 1,127 1,128 1,132 1,140 1,067 943 989 980 929 -2.3 -5.2
total synthetic fibre 4,480 4,515 4,368 4,384 4,453 3,986 3,471 4,001 4,102 4,063 -1.1 -1.0

Cellulosic fibre 617 636 591 621 653 576 543 580 599 644 0.5 7.5
Total 5,097 5,151 4,959 5,005 5,106 4,562 4,014 4,581 4,701 4,707 -0.9 0.1
a Excludes Commonwealth of Independent States (CIS) countries.
Source: CIRFS.

Mills in Western Europe
accounted for 51.4% of total
man-made fibre consump-
tion in Europe in 2012

Geographically, mills in Western Europe accounted for 51.4% of
European man-made fibre consumption in 2012. However, this share
was down from 55.0% in 2011 as consumption in Western Europe fell
by 6.4% to 2.4 mn tons (Table 4).

But this share was down
from 66.5% in 2003 as
consumption in Western
Europe fell by an average
of 3.7% per annum
between 2003 and 2012

Furthermore, Western Europe’s share was down from 66.5% in
2003.

Indeed, between 2003 and 2012 consumption in Western Europe fell
by an average of 3.7% per annum and the fall accounted for the entire
decline in European man-made fibre consumption.

Turkey’s share of European
consumption, by contrast,
rose from 24.1% to 38.1%
between 2003 and 2012 as
consumption in the country
grew by an average of
4.5% per annum

The fall in consumption in Western Europe was partially offset by an
increase in consumption in Turkey.

Indeed, consumption in Turkey rose by an average of 4.5% per annum
between 2003 and 2012 and by 9.8% in 2012 alone. As a result, it
reached a record high of 1.8 mn tons, and Turkey’s share of
consumption in Europe rose from 24.1% in 2003 to 38.1% in 2012.

Eastern Europe’s share of
European man-made fibre
consumption, meanwhile,
remained more or less
static between 2003 and
2012, at around 10%, as
consumption in Eastern
Europe fell by an average
of 0.5% per annum

Man-made fibre consumption in Eastern Europe, meanwhile, rose by
2.0% to 464,000 tons in 2012. This represented its highest level since
2007 but was below the levels seen in prior years.

Between 2003 and 2012 consumption in Eastern Europe fell by an
average of 0.5% per annum. This was similar to the average decline
of 0.9% per annum in European consumption as a whole and, as a
result, Eastern Europe’s share of European man-made fibre
consumption remained more or less static during 2003-12, at around
10%.

Man-made fibre
consumption in the CIS
fell by 11.2% in 2012

Man-made fibre consumption in the Commonwealth of Independent
States (CIS)2 fell by a sharp 11.2% to 482,000 tons in 2012.
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However, between 2003
and 2012 consumption
rose by an average of
3.2% per annum

However, consumption had reached a record high in the previous year
and, as a result, consumption in 2012 remained above the levels seen
prior to 2007. Indeed, between 2003 and 2012 consumption rose by
an average of 3.2% per annum.

Table 4: Europea: man-made fibre consumption by region, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Western Europe 3,388 3,370 3,162 3,154 3,147 2,802 2,355 2,619 2,585 2,420 -3.7 -6.4
Turkey 1,226 1,272 1,300 1,325 1,453 1,298 1,275 1,522 1,660 1,822 4.5 9.8
Eastern Europe 484 509 496 524 506 461 387 438 455 464 -0.5 2.0
Total Europe 5,097 5,151 4,959 5,005 5,106 4,562 4,014 4,581 4,701 4,707 -0.9 0.1
CISb 363 401 435 454 536 483 396 472 543 482 3.2 -11.2

NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries. b Commonwealth of Independent States, comprising
Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, the Kyrgyz Republic, Moldova, Russia, Tajikistan, Turkmenistan,
Ukraine and Uzbekistan.
Source: CIRFS.

MAN-MADE FIBRE PRODUCTION AND CONSUMPTION BY FIBRE
TYPE AND REGION

POLYESTER FIBRES
European polyester fibre
production declined by an
average of 3.6% per
annum between 2003 and
2012, and by 4.1% in 2012
alone to 1.0 mn tons, its
second lowest level for at
least ten years

European polyester fibre production declined by 4.1% to 1.0 mn tons
in 2012 and deliveries of European polyester fibres to textile mills fell
by 2.7% to 986,000 tons (Table 5).

Furthermore, between 2003 and 2012 production declined by an
average of 3.6% per annum and deliveries by an average of 4.0% per
annum. As a result, production and deliveries in 2012 were at their
second lowest levels for at least ten years.

However, consumption rose
by an average of 1.1% per
annum to a record high

However, consumption of polyester fibres by European textile mills
increased by an average of 1.1% per annum between 2003 and 2012
and by 1.7% in 2012 alone to reach a record high of 2.3 mn tons.

The rise in consumption
was accounted for by an
increase in net imports

The rise in consumption was accounted for by a marked increase in
net imports of polyester fibres. Indeed, these rose by an average of
7.7% per annum between 2003 and 2012, from 681,000 tons to
1.3 mn tons.

Table 5: Europea: polyester production and consumption, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Production 1,423 1,473 1,367 1,293 1,343 1,063 833 1,077 1,070 1,026 -3.6 -4.1
Deliveries 1,427 1,499 1,382 1,353 1,314 1,080 862 1,049 1,013 986 -4.0 -2.7
Net importsb 681 690 784 817 983 946 900 1,118 1,266 1,331 7.7 5.1
Consumption 2,108 2,189 2,166 2,171 2,297 2,026 1,762 2,168 2,279 2,317 1.1 1.7
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries. b Imports minus exports.
Source: CIRFS.
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Western Europe accounted
for 50.0% of European poly-
ester fibre consumption in
2012 and Turkey for 40.9%

Geographically, consumption by mills in Western Europe amounted
to 1.2 mn tons in 2012, representing 50.0% of total European
polyester fibre consumption, and consumption by mills in Turkey
amounted to 948,000 tons, representing 40.9% of the total (Table 6).

However, Western Europe’s
share was down from
63.8% in 2003 while
Turkey’s share was up
from 26.0%

However, consumption in Western Europe fell by an average of 1.6%
per annum between 2003 and 2012 and Western Europe’s share fell
in eight of the nine years to 2012, from 63.8% in 2003. Consumption
in Turkey, on the other hand, rose by an average of 6.3% per annum
and Turkey’s share increased from 26.0% in 2003.

Eastern Europe’s share fell
slightly from 10.2% in 2003
to 9.1% in 2012

Consumption by mills in Eastern Europe, meanwhile, amounted to
211,000 tons in 2012, representing 9.1% of total European
consumption, and their share was little changed from 10.2% in 2003.

Table 6: Europea: polyester consumption by region, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Western Europe 1,345 1,368 1,312 1,336 1,352 1,182 1,010 1,212 1,230 1,158 -1.6 -5.9
Eastern Europe 215 246 243 260 243 211 168 200 205 211 -0.2 2.9
Turkey 548 575 611 574 703 633 585 756 844 948 6.3 12.3
Total Europe 2,108 2,189 2,166 2,171 2,297 2,026 1,762 2,168 2,279 2,317 1.1 1.7
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries.
Source: CIRFS.

POLYAMIDE FIBRES
European production of
polyamide fibres declined by
an average of 4.7% per
annum between 2003 and
2012 and by 5.4% in 2012
alone to 436,000 tons, its
lowest level for at least ten
years

European production of polyamide fibres declined by 5.4% to
436,000 tons in 2012 and deliveries of European polyamide fibres to
textile mills fell by 6.7% to 434,000 tons (Table 7).

Furthermore, between 2003 and 2012 production and deliveries
declined by an average of 4.7% per annum and, as a result, production
and deliveries in 2012 were at their lowest levels for at least ten
years.

Table 7: Europea: polyamide production and consumption, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Production 670 681 646 649 598 538 448 502 461 436 -4.7 -5.4
Deliveries 667 679 637 663 608 534 442 502 465 434 -4.7 -6.7
Net importsb -7 -21 -25 -43 -4 -12 -25 -19 7 12 n/a 71.4
Consumption 660 658 613 620 604 522 417 483 471 446 -4.3 -5.3
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries. b Imports minus exports.
Source: CIRFS.

Consumption fell by 4.3%
per annum to its second
lowest level for at least
ten years

Similarly, consumption of polyamide fibres by European textile mills
fell by an average of 4.3% per annum between 2003 and 2012 to
446,000 tons—its second lowest level for at least ten years.
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As a result, consumption
remained at a similar level
to deliveries and net imports
were minimal

As a result, levels of consumption remained similar to levels of
deliveries, and net imports in 2012, at 12,000 tons, were minimal.
However, prior to 2011 exports were larger than imports and therefore
the trade balance had been positive.

Western Europe accounted
for 66.6% of European
polyamide fibre
consumption in 2012,
although this share was
down from 79.9% in 2003
as consumption declined

Geographically, polyamide fibre consumption by mills in Western
Europe amounted to 297,000 tons in 2012, representing 66.6% of
European polyamide fibre consumption.

However, this share was down from 79.9% in 2003, as consumption
fell by an average of 6.2% per annum over the nine-year period
(Table 8).

Consumption of polyamide
fibres in Eastern Europe
and Turkey, on the other
hand, rose over the nine-
year period and Eastern
Europe’s share increased
from 10.5% to 17.0% and
Turkey’s share increased
from 9.7% to 16.4%

Consumption of polyamide fibres by mills in Eastern Europe and
Turkey, on the other hand, rose over the nine-year period. In Eastern
Europe consumption rose by an average of 1.1% per annum to
76,000 tons and in Turkey it was up by an average of 1.5% per
annum to 73,000 tons. However, these levels of consumption remained
much lower than in Western Europe.

Nevertheless, the share of total European consumption in both regions
increased—from 10.5% to 17.0% and from 9.7% to 16.4%
respectively.

Table 8: Europea: polyamide consumption by region, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Western Europe 527 521 473 472 462 393 308 347 334 297 -6.2 -11.1
Eastern Europe 69 64 65 68 64 63 55 66 73 76 1.1 4.1
Turkey 64 73 75 80 78 66 54 69 65 73 1.5 12.3
Total Europe 660 658 613 620 604 522 417 483 471 446 -4.3 -5.3
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries.
Source: CIRFS.

ACRYLIC FIBRES
European production of
acrylic fibres rose by 0.7%
to 567,000 tons in 2012

European production of acrylic fibres rose by 0.7% to 567,000 tons in
2012 and deliveries of European acrylic fibres to textile mills
increased by 1.1% to 568,000 tons (Table 9).

However, between 2003
and 2012 production fell
by an average of 4.5% per
annum

However, between 2003 and 2012 production fell by an average of
4.5% per annum and deliveries by an average of 4.6% per annum. As
a result, production and deliveries remained below the levels seen
prior to 2008.

Furthermore, in 2012
consumption was
substantially lower than
production

Consumption of acrylic fibres by European textile mills in 2012, at
371,000 tons, was substantially lower than European acrylic fibre
production. This reflects the fact that a significant share of deliveries
went to mills outside Europe.
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Having said that, net
exports declined between
2003 and 2012 and
consumption fell by a lesser
amount than production

Having said that, net exports3 declined by an average of 4.7% per
annum between 2003 and 2012, from 304,000 tons to 197,000 tons.
As a result, while production in Europe fell by a total of 289,000 tons
over the nine-year period, consumption in Europe fell by a lesser
192,000 tons.

But consumption was below
the levels seen prior to 2008

Nevertheless, as was the case in production, consumption in 2012 was
below the levels seen prior to 2008.

Table 9: Europea: acrylic fibre production and consumption, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Production 856 862 777 778 664 571 567 565 563 567 -4.5 0.7
Deliveries 868 866 775 770 679 568 582 565 562 568 -4.6 1.1
Net importsb -304 -325 -314 -309 -267 -197 -232 -204 -191 -197 -4.7 3.1
Consumption 563 541 461 461 412 371 349 361 372 371 -4.5 -0.3
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries. b Imports minus exports.
Source: CIRFS.

Geographically, Turkey
accounted for 73.9% of
total European acrylic fibre
consumption in 2012 and
this share was up from
51.2% in 2003 despite a
decline in consumption

Geographically, mills in Turkey accounted for the lion’s share of
European acrylic fibre consumption in 2012. Indeed, at 274,000 tons,
Turkish consumption accounted for as much as 73.9% of the total for
Europe as a whole. Also, this share was up from 51.2% in 2003.

Having said that, Turkish consumption declined by an average of
0.6% per annum between 2003 and 2012 (Table 10).

However, consumption in
Western Europe and
Eastern Europe declined
at much faster rates and
Western Europe’s share
fell from 38.7% to 17.5%
while Eastern Europe’s
share fell from 10.1% to
8.9%

But consumption in Western Europe and Eastern Europe declined at
much faster rates. In Western Europe consumption fell by an average
of 12.6% per annum, to just 65,000 tons. As a result, its share of total
European acrylic fibre consumption declined from 38.7% to 17.5%
over the nine-year period.

Similarly, consumption in Eastern Europe declined by an average of
5.9% per annum, to just 33,000 tons, and its share fell from 10.1% to
8.9%.

Table 10: Europea: acrylic fibre consumption by region, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Western Europe 218 194 148 127 100 79 68 74 71 65 -12.6 -8.5
Eastern Europe 57 56 49 52 51 44 37 38 38 33 -5.9 -13.2
Turkey 288 291 263 282 261 248 245 248 262 274 -0.6 4.6
Total Europe 563 541 461 461 412 371 349 361 372 371 -4.5 -0.3
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries.
Source: CIRFS.
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OTHER SYNTHETIC FIBRE
European production of
other synthetic fibres fell
by an average of 2.2% per
annum between 2003 and
2012 and by 3.3% in 2012
alone to 954,000 tons, its
lowest level for at least ten
years

European production of other synthetic fibres—which include aramids,
elastane (spandex) and polyolefins—fell by 3.3% to 954,000 tons in
2012 and deliveries of other synthetic fibres made in Europe to textile
mills declined by 2.1% to 944,000 tons (Table 11).

The rates of decline in 2012 were similar to those recorded between
2003 and 2012. Over the nine-year period, production fell by an
average of 2.2% per annum and deliveries by an average of 2.4% per
annum. As a result, production and deliveries in 2012 were at their
lowest levels for at least ten years.

The decline in production
was reflected in a fall in
consumption as net
exports remained small

The declines in production and deliveries were reflected in figures for
textile mill consumption as net exports remained small. In fact,
consumption fell by an average of 2.3% per annum between 2003 and
2012 and by 5.2% in 2012 alone, to 929,000 tons. And, as in the case
of production, this represented its lowest level for at least ten years.

Table 11: Europea: other synthetic fibreb production and consumption, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Production 1,167 1,202 1,144 1,158 1,167 1,044 962 1,007 987 954 -2.2 -3.3
Deliveries 1,175 1,165 1,154 1,164 1,164 1,081 963 1,002 964 944 -2.4 -2.1
Net importsc -26 -38 -26 -32 -24 -14 -21 -13 16 -15 -5.9 n/a
Consumption 1,149 1,127 1,128 1,132 1,140 1,067 943 989 980 929 -2.3 -5.2
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries. b Includes aramids, elastane (spandex) and polyolefins.
c Imports minus exports.
Source: CIRFS.

Western Europe’s share of
European consumption of
other synthetic fibres fell
from 76.0% in 2003 to
66.0% in 2012

Geographically, consumption by mills in Western Europe amounted
to 613,000 tons in 2012, representing 66.0% of total European
consumption of other synthetic fibres. However, this share was down
from 76.0% in 2003 as consumption fell by an average of 3.9% per
annum between 2003 and 2012 (Table 12).

Turkey’s share, on the
other hand, rose from
17.1% to 26.3%—

Consumption in Turkey, on the other hand, rose by an average of
2.4% per annum over the nine-year period and the country’s share of
total European consumption increased from 17.1% to 26.3%.

Table 12: Europea: other synthetic fibreb consumption by region, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Western Europe 873 863 837 828 840 806 677 693 654 613 -3.9 -6.3
Eastern Europe 80 74 77 82 87 88 69 70 69 71 -1.3 2.9
Turkey 197 190 214 221 212 172 197 226 256 244 2.4 -4.7
Total Europe 1,149 1,127 1,128 1,132 1,140 1,067 943 989 980 929 -2.3 -5.2
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries. b Includes aramids, elastane (spandex) and polyolefins.
Source: CIRFS.
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—while Eastern Europe’s
share rose from 7.0% to
7.6%

Consumption by mills in Eastern Europe, meanwhile, amounted to
71,000 tons in 2012, representing 7.6% of total European
consumption. This was up slightly from 7.0% in 2003, despite a
decline in consumption averaging 1.3% per annum between 2003 and
2012.

CELLULOSIC FIBRES
European production of
cellulosic fibres rose by
0.5% to 562,000 tons in
2012

European production of cellulosic fibres rose by 0.5% to 562,000 tons
in 2012. However, between 2003 and 2012 production fell by an
average of 0.9% per annum and, despite the rise in 2012 alone,
production remained below the levels seen prior to 2009 (Table 13).

Deliveries of cellulosic fibres to textile mills, meanwhile, declined by
an average of 1.2% per annum between 2003 and 2012, and were
down by 0.7% in 2012 alone, to 550,000 tons.

Consumption, however,
rose by a faster 7.5% to
644,000 tons

However, consumption of cellulosic fibres by European textile mills
increased by 7.5% in 2012 to 644,000 tons, which represented its
second highest level for at least ten years.

The rise in consumption
was met by an increase in
net imports

The rise in consumption was met by a marked increase in net imports.
These were up by no less than 111.1% in 2012 to 95,000 tons—their
highest level for at least ten years.

Table 13: Europea: cellulosic fibre production and consumption, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Production 609 636 629 628 611 574 529 554 559 562 -0.9 0.5
Deliveries 612 632 627 628 596 548 528 535 554 550 -1.2 -0.7
Net importsb 5 4 -36 -7 57 28 15 45 45 95 38.7 111.1
Consumption 617 636 591 621 653 576 543 580 599 644 0.5 7.5
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries. b Imports minus exports.
Source: CIRFS.

Western Europe accounted
for 44.6% of total
European cellulosic fibre
consumption in 2012 and
Turkey for 43.9% but
Western Europe’s share
was down from 68.9% in
2003 while Turkey’s share
was up from 20.9%

Geographically, consumption by mills in Western Europe amounted
to 287,000 tons in 2012, representing 44.6% of total European
cellulosic fibre consumption, and consumption by mills in Turkey
amounted to 283,000 tons, representing 43.9% of the total (Table 14).

Between 2003 and 2012, however, Western Europe’s share fell in each
of the nine years, from 68.9% to 44.6%, as consumption fell over the
nine-year period by an average of 4.3% per annum. Consumption in
Turkey, on the other hand, rose by an average of 9.1% per annum and
its share increased from 20.9% to 43.9%.

Eastern Europe, meanwhile,
accounted for 11.3% of
total consumption, up from
10.2% in 2003

Consumption by mills in Eastern Europe, meanwhile, amounted to
73,000 tons in 2012, representing 11.3% of total European
consumption. This share was up from 10.2% in 2003 as consumption
rose by an average of 1.7% per annum between 2003 and 2012.
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Table 14: Europea: cellulosic fibre consumption by region, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Western Europe 425 424 392 391 393 342 292 293 296 287 -4.3 -3.0
Eastern Europe 63 69 62 62 61 55 58 64 70 73 1.7 4.3
Turkey 129 143 137 168 199 179 194 223 233 283 9.1 21.5
Total Europe 617 636 591 621 653 576 543 580 599 644 0.5 7.5
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries.
Source: CIRFS.

OUTLOOK

The outlook for the
European man-made fibre
industry is uncertain but the
industry remains confident

The outlook for the European man-made fibre industry is uncertain,
especially given the trend of decline in production and consumption
in recent years. However, the industry remains confident of a bright
future.

It is well placed to meet
the legislative burdens put
upon it by the EU
regarding environmental
and social issues, and
health and safety

The industry is well placed to meet the legislative burdens put upon
it by the EU. These include environmental legislation—such as the EU
Emission Trading Scheme (EU ETS), the Industrial Emissions
Directive (IED), Registration, Evaluation, Authorisation and
Restriction of Chemicals (REACH), and the Sustainable Consumption
and Production and Sustainable Industrial Policy (SCP/SIP) Action
Plan—as well as legislature relating to social issues, and health and
safety.

Such burdens have pushed
companies in the industry
to innovate and remain
ahead of the competition

Such burdens have pushed companies in the industry to innovate, and
this has helped the industry remain ahead of the competition.
Companies in the industry have been focusing increasingly on variety
and flexibility, and on producing speciality fibres in smaller
volumes—and such flexibility has facilitated experimentation in fibre
development.

EU legislation has also led
the industry to improve its
sustainability to a level
which is believed to be the
cleanest and most resource
efficient in the world

EU legislation has also led the industry to improve its level of
sustainability. Many companies in the industry now manufacture
products using recycled materials, and the use of recycled materials in
the industry will continue to increase. Already, the European man-
made fibre industry is believed to be the cleanest and most efficient
in the world in terms of its use of resources.

The industry is a frontrunner
in providing quality fibres

Also, the industry continues to be a frontrunner in providing quality
fibres.

That said, the industry is
likely to continue to
diminish in size—

Having said all this, it is likely that the industry will continue to
diminish in size as the production of commodity-type man-made fibres
continues to be relocated to low cost countries.
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—although research and
development in the field of
speciality fibres will continue
and there are plans to inc-
rease cellulosic fibre capacity

However, research and development work in the production of novel
speciality fibres will continue. Also, cellulosic fibre production is
likely to increase given that Lenzing and Aditya Birla—two of the
world’s leading cellulosic fibre producers—plan to increase capacity
substantially in Austria and Turkey respectively.

Companies will have to be
flexible and innovative in
order to survive in the future

Nevertheless, companies will have to be flexible and adaptable in
order to survive in the future, and will have to innovate to meet
challenges as the industry evolves.

STATISTICAL APPENDIX

Table 15: Europea: man-made fibre consumption by region and fibre type, 2003-12
(’000 tons) Annual average

% change
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003-12 2011-12

Western Europe
Polyester 1,345 1,368 1,312 1,336 1,352 1,182 1,010 1,212 1,230 1,158 -1.6 -5.9
Polyamide 527 521 473 472 462 393 308 347 334 297 -6.2 -11.1
Acrylic 218 194 148 127 100 79 58 74 71 65 -12.6 -8.5
Other syntheticb 873 863 837 828 840 806 677 693 654 613 -3.9 -6.3
Cellulosic fibre 425 424 392 391 393 342 292 293 296 287 -4.3 -3.0
Total 3,388 3,370 3,162 3,154 3,147 2,802 2,345 2,619 2,585 2,420 -3.7 -6.4
Turkey
Polyester 548 575 611 574 703 633 585 756 844 948 6.3 12.3
Polyamide 64 73 75 80 78 66 54 69 65 73 1.5 12.3
Acrylic 288 291 263 282 261 248 245 248 262 274 -0.6 4.6
Other syntheticb 197 190 214 221 212 172 197 226 256 244 2.4 -4.7
Cellulosic fibre 129 143 137 168 199 179 194 223 233 283 9.1 21.5
Total 1,226 1,272 1,300 1,325 1,453 1,298 1,275 1,522 1,660 1,822 4.5 9.8
Eastern Europe
Polyester 215 246 243 260 243 211 168 200 205 211 -0.2 2.9
Polyamide 69 64 65 68 64 63 55 66 73 76 1.1 4.1
Acrylic 57 56 49 52 51 44 37 38 38 33 -5.9 -13.2
Other syntheticb 80 74 77 82 87 88 69 70 69 71 -1.3 2.9
Cellulosic fibre 63 69 62 62 61 55 58 64 70 73 1.7 4.3
Total 484 509 496 524 506 461 387 438 455 464 -0.5 2.0
Europe
Polyester 2,108 2,189 2,166 2,171 2,297 2,026 1,762 2,168 2,279 2,317 1.1 1.7
Polyamide 660 658 613 620 604 522 417 483 471 446 -4.3 -5.3
Acrylic 563 541 461 461 412 371 349 361 372 371 -4.5 -0.3
Other syntheticb 1,149 1,127 1,128 1,132 1,140 1,067 943 989 980 929 -2.3 -5.2
Cellulosic fibre 617 636 591 621 653 576 543 580 599 644 0.5 7.5
Total 5,097 5,151 4,959 5,005 5,106 4,562 4,014 4,581 4,701 4,707 -0.9 0.1
CISc

Polyester 137 148 171 167 208 207 169 228 310 280 8.3 -9.7
Polyamide 112 105 120 124 122 117 71 85 78 75 -4.4 -3.8
Acrylic 48 59 60 60 99 50 55 55 54 53 1.1 -1.9
Other synthetic fibreb 6 27 30 41 37 32 28 35 32 31 20.0 -3.1
Cellulosic fibre 60 62 54 62 70 77 73 69 69 43 -3.6 -37.7
Total 363 401 435 454 536 483 396 472 543 482 3.2 -11.2
NB: numbers may not sum precisely due to rounding.
a Excludes Commonwealth of Independent States (CIS) countries. b Includes aramids, elastane (spandex) and polyolefins.
c Commonwealth of Independent States, comprising Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, the Kyrgyz
Republic, Moldova, Russia, Tajikistan, Turkmenistan, Ukraine and Uzbekistan.
Source: CIRFS.
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Glossary
The following are descriptions, rather than definitions, of some of the technical terms used in Technical Textile
Markets.

ABS: acrylonitrile butadiene styrene—a range of tough copolymers used for making moulded products.

Abrasion resistance (geotextile): the ability of the geotextile surface to resist wear by friction.

Absorbency: the ability of a textile material to absorb and retain liquids within its structure.

Absorbency under load: the weight of fluid in grams that can be absorbed by 1 gram of fibre, yarn or fabric
which has been subject to a pressure of 0.25 lb/inch2 before wetting.

Acetate: a type of fibre chemically derived from cellulose.

Acquisition layer: an absorbent layer close to the coverstock in a nonwoven hygiene product (such as a diaper)
through which fluid enters. Typically, the fluid is then transmitted to a distribution layer.

Acrylonitrile: the main raw material used for making acrylic fibres.

Adhesive bonding: see chemical bonding.

Adsorbency: the retention of films of liquid on the surface of a textile material.

Air-laid: a web or batt of staple fibres formed using the airlaying process.

Airlaying: a method in which fibres are first dispersed into an air stream, and then condensed from the air
stream on to a permeable cage or conveyor to form a web or batt of staple fibres.

Air permeability: the volume of air passing through a fabric under pressure.

Air-textured yarn: a multifilament yarn which has been given increased bulk through the formation of loops,
achieved by passing the yarn through air jets.

Air texturing: a process in which yarns are over-fed through a turbulent air stream so that entangled loops are
formed in the filaments.

Air-through bonding: a process in which a web containing fibres with a low melting point is bonded in a
carefully controlled hot air stream.

Aloe: a plant whose extract is believed to have a beneficial effect on skin.

Anechoic: having a low degree of reverberation of sound.

Anisotropic: a material which has different physical properties in different directions.

Anti-bacterial, anti-microbial, anti-fungal: properties given to textile materials using additives to eliminate or
prevent the growth of bacteria and fungi. Usually, the additives remain after initial washing but may be washed
out over a period of time. Certain synthetic fibres have such agents permanently incorporated within the fibre
during extrusion. In this case the agents are more resistant to repeated washing.
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Anti-dumping duty: an extra duty imposed on an imported product by an importing country (or group of
countries, as in the case of the EU) to compensate for the dumping of goods by a foreign supplier.

Anti-static: a property given to a textile material usually by adding small quantities of conducting fibres, such
as those with a metallic coating, in order to reduce or eliminate static charge. Textile materials which are able
to absorb only small quantities of water are most prone to static charge. This makes them unpleasant in use and
can also be dangerous in hazardous environments.

AOX: adsorbable organic halogens.

Apparent opening size (geotextiles): a property of geotextiles which indicates the approximate diameter of the
largest particle which would effectively pass through the geotextile.

APEO: alkylphenolethoxilate.

Aramid (fibre): a man-made fibre composed of synthetic linear macromolecules which have in the chain
recurring amide groups, at least 85% of which are joined directly to two aromatic rings, and in which imide
groups may be substituted for up to 50% of the amide groups. (Note that in the USA the imide substitution is
not included in the definition.) Aramids are characterised by their high toughness and heat resistance.
Commercial products include Kevlar and Nomex from DuPont, and Technora, Teijinconex and Twaron from
Teijin.

Areal weight: a term commonly used in the nonwovens and composites industries to denote the mass per unit
area of a single ply of dry reinforcement fabric.

Artificial fibres: see cellulosic fibres.

ASHRAE: American Society of Heating, Refrigerating and Air-Conditioning Engineers.

Asphalt retention (geotextiles): a measure of the amount of asphalt cement that can be held within the pores
of a paving geotextile.

Atactic: a type of polymer molecule in which groups of atoms are arranged randomly above and below the
backbone chain of atoms, when the latter are arranged all in one plane.

Ballotini: small glass beads which are normally used in reflective paints but which can also be incorporated into
fabrics.

Barrier (geotextiles): a material which prevents fluid movement across the plane of a geotextile. A nonwoven
geotextile saturated with an impermeable substance (eg bentonite clay) can act as a barrier material.

Basket weave: a textile weave consisting of double threads interlaced to produce a checkered pattern similar
to that of a woven basket.

Bast fibre: fibre obtained from the stems of certain types of plant.

Batt: single or multiple sheets of fibre used in the production of nonwoven fabric.

BCF: (bulked continuous filament) textured yarn used mainly in the construction of carpets or upholstery.

Belt-edge separation (tyres): separation of the plies of reinforcing fabric from the rubber matrix of a tyre, at
the edge of the belt of reinforcement.
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Bias: the direction diagonally across a piece of fabric at 45° to the warp and weft.

Bias belted tyres: tyres reinforced by layers of tyre cord fabric arranged alternately so that the main load
bearing yarns lie at an angle of less than 90° to the plane in which the tyre rotates and yarns of adjacent layers
cross each other.

Bi-component fibres: fibres spun from two different polymers. The most common types are made from
polymers which have different melting points and are used for thermal bonding. Another variant is produced
from polymers which have differing solubilities. In this case one polymer may later be dissolved out to leave
ultra-fine filaments. An example is the production of suede-like fabrics. This process is also used to create
crimping, in order to provide bulk or stretch.

Bicomponent yarn: a yarn which has two different continuous filament components.

Bilaminate (fabric): a fabric formed by bonding two separate fabrics together.

Binder (composite): a resinous adhesive which secures random fibres in chopped strand mat or continuous
strand roving.

Binder (nonwoven): an adhesive material used to hold fibres together in a nonwoven structure.

Biocompatibility: compatibility with living tissue or a living system by not being toxic or injurious.

Biostatic materials: materials which inhibit the passage of biologically active compounds.

Birefringence: difference between the refractive index of a fibre measured parallel to the fibre axis and that
measured perpendicular to the fibre axis. Birefringence is frequently used as a measure of the orientation of the
macromolecules within the fibre.

Bi-shrinkage yarn: a yarn containing two different types of filament, which have different shrinkages.

Blinding (geotextiles): a condition in which soil particles block openings on the surface of a geotextile, thereby
reducing the hydraulic conductivity of the geotextile.

BMC (composites): bulk moulding compound.

BOD: biological oxygen demand—a measure of pollution by oxygen-consuming organic materials in an effluent
stream.

Bonded fabric: a nonwoven fabric in which the fibres are held together by a bonding material. This may be an
adhesive or a bonding fibre with a low melting point. Alternatively, the material may be held together by
stitching.

Bonding agent: see binder.

Braided yarn: intertwined yarn containing two or more strands.

Breaking extension: the percentage extension at maximum load.

Breaking strength (geotextiles): the ultimate tensile strength of a geotextile per unit width.

Breathability: the ability of a fabric, coating or laminate to transfer water vapour from one of its surfaces
through the material to the other surface. See also moisture vapour transmission rate (MVTR).
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Bulk factor: see bulk modulus.

Bulk modulus: ratio of the fractional change in volume to the applied stress causing it.

Bushing: a block made from platinum alloy containing several hundred holes through which molten glass is fed
at very high temperatures from a furnace, resulting in the formation of glass filaments.

CAI: compression strength after impact.

Candela: the SI (Système International) unit for luminous intensity.

Cap plies (tyres): additional strips of fabric covering the edges of the main reinforcement layers in radial tyres
to prevent separation of the layers from each other and from the rubber matrix. In radial tyres the principal
reinforcement layers have their main load bearing yarns at 90° to the plane in which the tyre rotates.

Capillary action: a process in which liquids move along interstices between fibres. These may be manufactured
with a special cross-section to enhance the process.

Caprolactam: a chemical raw material used to produce polyamide 6.

Carbon fibre: a man-made fibre containing at least 90% of carbon obtained by controlled pyrolysis of
appropriate fibres (known as precursors).

Carding: the disentanglement, cleaning and intermixing of fibres to produce a continuous web or sliver suitable
for subsequent processing. This is achieved by passing the fibres between moving pins, wires or teeth.

Cellulosic fibres: fibres made or chemically derived from a naturally occurring cellulose raw material.

CentiNewton (cN): a unit of force used to measure the strength of a textile yarn (see tenacity).

Centrifugal casting (composites): in this process the reinforcing fibres and the resin are introduced into a
rotating cylindrical metal mould and the speed of rotation gradually increased. The resin impregnates the
reinforcement under the influence of the centrifugal force and a cylindrical structure is formed.

CFRP: carbon fibre reinforced plastic.

Chafer fabric: a fabric coated with vulcanised rubber which is wrapped around the bead section of a tyre before
vulcanisation of the complete tyre. Its purpose is to maintain an abrasion-resistant layer of rubber in contact with
the wheel on which the tyre is mounted.

Chelate: a chemical compound whose molecules contain a closed ring of atoms, of which one is a metal atom.

Chelating agent: a chemical compound which coordinates with a metal to form a chelate, and which is often
used to trap or remove heavy metal ions.

Chemical bonding: part of a production route for making nonwovens; binders are applied to a web which, when
dried, bond the individual fibres to form a coherent sheet.

Chemical stability: the ability of a material to resist degradation from the action of chemicals such as acids,
alkalis, solvents and oils.

Chopped strand mat (composites): a glass-fibre reinforcement consisting of short strands of fibre arranged in
a random pattern and held together with a binder.
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Circle lay: trade name for rope produced in a wire-rope construction but from a fibre blend by American
Manufacturing Corporation.

Circular knitting: a fabric production technique in which fabric is knitted in the form of a tube. Usually, this
is subsequently slit and finished as open width fabric. However, in the case of smaller width machines, the
circular knitting process is used to make body width tubes which need not be slit, thus avoiding the need for a
seam and thereby increasing wearer comfort. These machines can be further modified to knit body blanks which
incorporate some shaping and are separated by a draw-thread.

Clo (or CLO): a US unit indicating the insulation value of clothing and bedding. It is measured in kcal/m2/hr
of heat exchange by radiation and convection for each degree Celsius of temperature difference between the skin
and the ambient temperature. 1 clo = 1.55 tog. See also tog.

Clogging (geotextiles): see blinding.

COD: chemical oxygen demand. The amount of oxygen required to degrade organic compounds in an effluent
stream.

Collagenous matrices: intercellular substance in which tissue cells are embedded.

Combining: another term for lamination.

Commingled yarn: a yarn consisting of two or more individual yarns that have been combined, usually by
means of air jets.

Composite, composite material: a product formed by intimately combining two or more discrete physical
phases—usually a matrix, such as a resin, and a fibrous reinforcing component. The combined properties of the
composite are usually superior to those of the separate components.

Condenser card: a roller-and-clearer type of card, as distinct from a flat card, which converts fibrous raw
materials to slubbings by means of a condenser.

Condenser spun yarn: yarn spun from slubbing.

Conduction: the process of transferring heat or an electrical charge between two materials by direct contact.

Conjugate fibre: a bicomponent or biconstituent fibre produced by extruding two different polymers through
the same orifice.

Continuous filament: see filament yarn.

Continuous filament strand (glass): a fibre bundle composed of many glass filaments.

Continuous strand roving (glass): a bundle of glass filaments which are fed through a chopper gun during the
spray-up process.

Copolymer: a polymer in which there are two or more repeat units.

Core-spun yarns: a yarn comprising a central core of yarns around which another yarn of a different
composition is wrapped. An example is elastane fibre enclosed in cotton.

Count: a measure of linear density (see decitex, denier, tex).

Covered yarn: a yarn made by feeding one yarn through one or more revolving spindles carrying the other
(wrapping) yarn. Covered yarn may also be produced using air-jet technology.
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Cover factor (knitted fabrics): (tightness factor) a number that indicates the extent to which the area of a
knitted fabric is covered by yarn. It is also an indication of the relative looseness or tightness of the knitting.

Cover factor (woven fabrics): a number that indicates the extent to which the area of a fabric is covered by
one set of threads. For any woven fabric, there are two cover factors: a warp cover factor and a weft cover
factor. Under the cotton system, the cover factor is the ratio of the number of threads per inch to the square root
of the cotton yarn count.

Coverstock: a permeable fabric used in hygiene products to cover and contain an absorbent medium.

Cradle to cradle: a term, adapted from the expression “cradle to grave”, which is used to describe a model in
which processes are sustainable and considerate of life in general. In one cradle to cradle model, all materials used
in industrial or commercial processes—such as metals, fibres and dyes—are seen to fall into one of two categories,
namely technical nutrients and biological nutrients. Technical nutrients are non-toxic, non-harmful synthetic
materials which have no negative effects on the natural environment, and can be used over and over again without
losing their integrity or quality rather than being “downcycled” into lesser products that ultimately become waste.
Biological nutrients are organic materials which, once used, can be disposed of in any natural environment and
decompose into the soil, thereby providing food for small life forms without affecting the natural environment.

Creep: a slow change in the physical dimensions of a material under prolonged stress.

Crêpe de chine: a lightweight fabric, traditionally of silk, with a crinkly surface.

Crêpe yarn: a highly twisted yarn which may be used in the production of crêpe fabrics.

Crimp: the waviness of a fibre or filament.

Crimp contraction: the contraction in length of a previously textured yarn from the fully extended state (ie
where the filaments are substantially straightened), owing to the formation of crimp in individual filaments under
specified conditions of crimp development.

Crimp stability: the ability of a textured yarn to resist the reduction of its crimp by mechanical or thermal
stress.

Crimped yarn: see textured yarn.

Cross-lapping: the production of a nonwoven web or batt from a fibre web by traversing it to and fro across
a lattice moving at right angles to the direction of traverse.

Cross-laying: see cross-lapping.

Cross-linking: a chemical process in which small molecules combine three-dimensionally to form a polymer.
Also known as curing.

Cross-section (fibre): the profile of a fibre across its diameter. Most manufactured fibres and yarns can be
produced with different types of cross-section. Trilobal fibres an yarns are almost triangular. Multilobal fibres
and yarns are designed to give special effects. Fibres are sometimes produced with a channel within their cross-
section. For most melt-spun fibres, however, the most common cross-section is circular.

Cupro: a type of cellulosic fibre obtained by the cuprammonium process.

Deacetylating: the removal of acetyl groups from a polymer.

Decitex: a unit of the tex system. A measure of linear density; the weight in grams of 10,000 metres of yarn.

Decitex per filament (dpf): the average decitex of each filament in a multifilament yarn.
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Decortication (flax): the process of removing woody outer layers from the stem of the flax plant to yield flax
fibres.

Denier: a measure of linear density; the weight in grams of 9,000 metres of yarn.

Desiccant: a substance, such as calcium oxide or silica gel, which has a high affinity for water and is used as
a drying agent.

Dimethyl terephthalate: see DMT.

Distribution layer: a layer in a nonwoven hygiene product (such as a diaper) which distributes fluid to a
superabsorbent and/or fluff pulp material, where it is absorbed.

DMT: dimethyl terephthalate—a chemical intermediate used in the manufacture of polyester.

Dope: see spinning solution.

Dope-dyeing: see mass coloration.

Dowtherm: the brand name for a special liquid with a high boiling point. Godets and heaters heated by
Dowtherm vapour can be maintained at constant temperatures.

Dpf: see decitex per filament.

Drafting: the process of drawing out laps, slivers, slubbings and rovings to reduce their linear density.

Drape: a cover sheet.

Drawing (staple yarn): operations by which slivers are blended, doubled or levelled, and reduced by drafting
to a sliver or roving suitable for spinning.

Drawing (synthetic filaments and films): the stretching of synthetic filaments or films of relatively low
orientation to near their limit of plastic flow. The process orients the molecular chains in the direction of
stretching.

Dref spinning: an economical spinning system capable of using very short fibres. The resulting yarns tend to
be of low tensile strength with a smooth appearance. The system can be used to produce low cost coloured yarns
by wrapping a low cost fibre with coloured fibres.

Dry-laid: part of a production route for making nonwovens, in which a web of fibres is produced either by
carding or by blowing the fibres on to an endless belt.

Drylaying: a process for forming a web or batt of staple fibres by carding and/or airlaying.

Dry spinning: in the dry spinning process, polymer is dissolved in a solvent before being spun into warm air
where the solvent evaporates. This leaves the fibrous polymer ready for drawing.

Dry spun: a fibre or filament produced by the dry spinning process.

Dtex: see decitex.

Drainage (geotextiles): the ability of a geotextile to collect and transport fluids. Liquids or gases are transmitted
within the plane of the geotextile and this involves flow across the geotextile. For example, geotextiles are used
to capture and transmit gases (eg methane) beneath the geomembrane in a landfill capping system.
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Dumping: the offer for sale of large quantities of goods in a foreign market at low prices, usually in order to
gain market share, while maintaining higher prices in the home market. Dumping may be deemed to have taken
place when a product is sold in a foreign market at a price which is less than the cost of production, plus a
normal profit margin.

DWR (fabrics): durable water repellent. DWR fabrics retain their ability to repel water after washing, dry
cleaning or heavy wear.

E-glass: a formulation of glass designed for use in electric circuitry which has particularly good electrical and
heat resistance properties. E-glass is also the most common type of glass formulation used in glass-fibre
reinforcements.

Elastane, elastomeric: a fibre, often made of polyurethane, possessing inherent stretch properties (also known
as spandex, especially in the USA).

Elastomer: a polymer which has a high extensibility, together with rapid and substantially complete elastic
recovery (most fibres formed from elastomers have breaking elongations in excess of 100%).

Elastomeric yarns: yarns whose structure gives them good stretch and recovery properties. The Elastomeric
yarns based on polyurethane are called elastane, or spandex in the USA and parts of Asia. The terms elastane
and spandex do not, however, include stretch polyamide fibre. The most popular elastomeric yarn is Lycra,
produced by DuPont.

Electret: a non-conductive polymeric material which can maintain a long-lived electrostatic charge after being
subjected to a strong electric field. Electret filtration fabrics made from synthetic fibres conveniently combine
the mechanical removal of particles with an electrostatic field, which materially increases the filtration efficiency.

Electrospinning: in established versions of the electrospinning process, a polymer solution or molten polymer
is given an electrical charge and forced through a capillary. As the charge is increased, a jet of polymer is
emitted from the capillary and coalesces in the form of very fine fibres, up to 500 times thinner than a human
hair.

Elongation: the increase in length of a specimen during a tensile test, expressed in units of length.

End: (in weaving) an individual warp yarn.

Enthalpy: the amount of energy in joules required to heat 1 gram of fabric from a temperature of 20°C to its
melting point.

Epidermal barrier: a barrier of the outer layer of skin.

Epithelial tissue: a newly formed tissue.

Epoxy resin: a polymeric resin derived from the reaction of epoxide groups.

Exudate: viscous fluid containing dead cells, blood and other protein substances.

False-twist texturing: a process in which a single filament yarn is twisted, set and untwisted. When yarns made
from thermoplastic materials are heat-set in a twisted condition, the deformation of the filaments is “memorised”
and the yarn is given greater bulk.

FDY: see fully drawn yarn.
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Festooning: festooning, or plaiting, is used in the case of materials which can not be wound on to a roller prior
to further processing for reasons of practicalities or economics. For instance, if the fabric is thick but narrow
there is a practical limit on the amount that can be wound on a roll before the roll collapses. In practice, given
the speeds of modern nonwoven machinery, such rolls would need to be replaced every few minutes which
would not be economic. There are similar problems with elastic fabrics because of their stretch properties. Using
festooning, the fabric is laid down in a zig-zag fashion, end to end, within a pack—essentially a box with high
sides. The pack is then transferred to the line where the final product is assembled.

FIBC: flexible intermediate bulk container. Large polypropylene woven containers used for packaging and
carrying granulated bulk goods. FIBCs are suitable for containing or carrying loads between 500 and 2,000 kg.

Fibre: a material used to make textiles which is flexible, fine, and has a high ratio of length to thickness.

Fibrefill: the name given to fibres used as stuffing or wadding in anoraks, duvets, quilts, sleeping bags, toys and
upholstery.

Fibreglass: glass which has been extruded into extremely fine filaments, of the order of a few microns in
diameter. Glass filaments may be treated with special binders and processed in a similar manner to textile fibres.
The fibres are available in many forms, including roving, woven roving, mat and continuous strand.

Fibrillation: the longitudinal splitting of a fibre or filament to give either micro-fine surface hairs or a complete
breakdown into sub-micron fibres. In fabrics for apparel, fibrillation can be used to create a variety of surface
textures and attractive aesthetics. In hydroentangled nonwoven fabrics, the fibrils make entanglement easier and
can give added strength to the fabric.

Filament: a single long thread-like fibre of extruded material; a fibre of indefinite length.

Filament count: the number of filaments which make up a thread or yarn.

Filament yarn: a yarn consisting normally of a bundle of continuous filaments. The term also includes
monofilaments.

Filamentation: breakage of filaments, resulting in the creation of a fibrous or hairy appearance on the surface
of a yarn package or fabric.

Filtration (geotextiles): the process of retaining soil particles by a geotextile while allowing the passage of
water. The geotextile allows the water and finer soil particles to pass through while retaining those of a coarser
nature. A filter cake builds up on the face of the geotextile and this is where the actual filtration of the soil
particles occurs. In order to perform this function a geotextile must be able to convey a certain amount of water
across the plane of the geotextile throughout its design life.

Filter cake (geotextiles): the graded soil structure developed upstream of the bridging particles on a geotextile
acting as a filter.

Finish oil: oil that is put on a yarn, either flat or textured, to reduce friction during subsequent processing stages.

Flame resistant: a term used to describe fibres, yarns or fabrics which resist burning.

Flame retardant: a substance added or a treatment applied to a material in order to suppress, significantly
reduce or delay the propagation of flame.

Flash-spun: a type of web made by flash spunbonding.
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Flash spunbonding: a major variant of spunbonding, developed by DuPont, where polypropylene is solvent-
dissolved and then pumped through holes into a chamber. The solvent is then flashed off, and highly oriented
filaments are produced.

Flax: the fibre used to make linen textiles.

Fleece fabrics: a variety of knitted and brushed fabrics which were originally used as furnishing velours.
Brushing raises the nap to give a “shaggy” effect. The nap is then sheared to a depth suitable for the intended
end use.

Floats: warp float: a length of warp yarn on the surface of a woven fabric which passes over two or more weft
threads; weft float: a length of weft yarn on the surface of a woven fabric which passes over two or more warp
threads.

Fluffing: see filamentation.

Folded yarn: a yarn made by twisting two or more single yarns together in one operation.

FOY: see fully oriented yarn.

FR: see flame resistant.

Free shrinkage: spontaneous shrinkage in the absence of outside influences such as heat or a liquid.

Free swell absorbency: the weight of fluid in grams that can be absorbed by 1 gram of fibre, yarn or fabric.

Fretting: the wearing away of filaments through friction.

Friction angle (geotextiles): an angle, the tangent of which is equal to the ratio of the friction force per unit
area and the normal stress between the two materials and quantifies soil-geotextile friction.

Fullerene: one of only four types of naturally occurring forms of carbon, the other three being diamond, graphite
and ceraphite.

Fully drawn yarn (FDY): a melt-spun continuous filament yarn which has been highly oriented, either by
drawing at a high draw ratio (preferred term fully drawn yarn) or by spinning at a high wind-up speed such that
little residual drawability remains (preferred term highly oriented yarn).

Functional group: in organic chemistry, a group of atoms within a molecule which is responsible for certain
properties of the molecule and for certain reactions in which the group takes part. Organic compounds may be
classified according to the functional group or groups they contain. For example, methanol, ethanol and
isopropanol are classified as alcohols since each contains a functional hydroxyl group.

FRP: fibre-reinforced plastics. FRPs comprise a reinforcing fibre such as glass or carbon fibre in a polymer
matrix or resin. See also composite.

Fully oriented yarn (FOY): see highly oriented yarn (HOY).

Garnetting: a technique for opening up hard and soft waste textile products with a view to recycling them. See
also garnett machine.

Garnett machine: a type of carding machine, equipped with rollers and cylinders covered with metallic teeth,
which is used to open up hard and soft waste textile products with a view to recycling them.
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Gatt: General Agreement on Tariffs and Trade, a multinational trade organisation established in 1947 and based
in Geneva, Switzerland. Gatt was superseded by the World Trade Organization (WTO) in 1995.

Gel blocking: a phenomenon that occurs when the swelling of a superabsorbent polymer blocks the passage of
fluid into the centre of a fabric, thereby reducing the absorption capacity.

Gel coat: a surface coating of polyester resin, either coloured or clear, providing cosmetic enhancement or
weatherability to a fibreglass laminate.

Geogrid: a form of geotextile which is a relatively stiff, mat-like material with open spaces in a rib structure.

Geomembrane: an impermeable sheet of polymer, used in contact with soil or rock as part of a civil engineering
operation. Geomembranes are used for such applications as lining reservoirs and waste dumps.

Geotextile: a permeable textile cloth used in contact with soil or rock as part of a civil engineering operation.

GFRP: glass-fibre reinforced plastics.

Ginning: the process of separating cotton lint from the seed.

Glass transition temperature (Tg): the temperature at which the polymer changes from a glass to a rubbery
state.

GMT: glass mat thermoplastic, a thermoplastic prepreg, offering better mechanical properties than injection-
moulded reinforced thermoplastics, thanks to the higher residual length of the glass strands. GMT is widely used
in automotive applications such as under-body shields, seat structures and front ends. GMT is obtained by
consolidating a glass strand mat with a sheet of polypropylene. The glass mat is obtained by chopping assembled
rovings and then needling the strands together. The intermediate product is delivered in the form of rigid sheets
and subsequently moulded by the end user.

Godet: a driven roller on a textile machine around which a yarn is passed in order to regulate its speed during
the extrusion and further processing of certain man-made fibres. The roller may be heated in order to heat the
yarn which passes around it.

Gpd (g/denier): a unit of force divided by the weight per unit length of a fibre, yarn or rope.

Grab tensile strength: the strength at a specific width of fabric together with the additional strength contributed
by adjacent areas.

Granulation: the process of forming new tissues.

Grin, grinning: a term used to describe a fault in a fabric which causes the backing of the fabric to show
through to the face of the fabric, or which causes the surface on which the fabric is placed to show through to
the fabric face. Grinning can be caused by uneven yarn spacing in the weft or the warp direction, or by poor
fabric construction.

GRP: glass reinforced plastics.

Gunny bag: a term of Sanskrit origin (Goni = sack) applied mainly to sacks and sacking made from jute but
now used to describe other small bags made from other fibres, notably polypropylene.

HDPE: high density polyethylene.
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Heald: a looped cord, shaped wire or flat steel strip with a hole in the centre through which a warp yarn is
threaded in order to move it upwards or downwards during weaving. See also shed.

Heddle: see heald.

HEPA: high efficiency particulate air (filtration).

Heterofilament: a filament made up of more than one polymer.

High loft: textiles which are three dimensional, being thick but very light. The term is also applied to the fillings
used in outdoor clothing to denote those which retain a large volume of still air.

Highly oriented yarn (HOY): see fully drawn yarn.

HMPE: high modulus polyethylene.

HMWPE: high molecular weight polyethylene.

Hollow fibres: melt-spun fibres extruded through special spinnerets to produce fibres with one or more holes
down their length. Such fibres are good insulators and give warmth without adding weight.

Hollow spindle spinning: a system of yarn formation, also known as wrap spinning, in which the feed stock
(sliver or roving) is drafted, and the drafted twistless strand is wrapped with a yarn as it passes through a rotating
hollow spindle. The binder or wrapping yarn is mounted on the hollow spindle and is unwound and wrapped
around the core by rotation of the spindle. The technique may be used for producing a range of wrap-spun yarns,
or fancy yarns, by using feeding different yarn and fibre feedstocks to the hollow spindle at different speeds.

Honeycomb core: strips of paper, plastic, metal, etc, joined together to form a honeycomb pattern. Used as a
lightweight core in sandwich mouldings.

Horizontal lapping: a process in which layers of web are laid horizontally, one on top of another, to form a
multi-layer structure. See also vertical lapping.

House-wrap: a fabric installed during the construction of a building between its inner structure and outer facing.
House-wrap is air permeable but not water permeable.

HPPE: high performance polyethylene.

HT: high tenacity.

Huckaback: a weave used principally for towels and glass-cloths in which a rough surface effect is created on
a plain ground texture by weaving short floats, whereby warp floats are on one side of the fabric and weft floats
are on the other.

HVAC: heating, ventilation and air conditioning.

Hydroentanglement: see spunlacing.

Hydrophilic fibres: fibres which tend to attract and are wetted by water. These may be valuable for wicking
or for absorption.

Hydrophobic fibres: fibres which tend to repel and are not wetted by water.

Immunogenicity: an immune (not susceptible) response.
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Implants: artificial substitutes used as a replacement for defective body parts.

Industrial textiles: a category of technical textiles used as part of an industrial process, or incorporated into final
products.

Insensible perspiration: perspiration in the form of vapour, as distinct from liquid sweat.

Islands-in-the-Sea (microfibres): a type of bicomponent yarn in which one component polymer is formed,
during extrusion, as longitudinal strands within the matrix of a second polymer. The microfibres are formed by
dissolving away the second polymer.

ISO 9000: a series of quality management and quality assurance standards published by the International
Organization for Standardization (ISO) in 1987 as a means of rationalising various national approaches to the
subject of product quality. The series is primarily concerned with “quality management”, or the steps which an
organisation takes to fulfill the quality requirements of its customers and applicable regulatory requirements,
while aiming to enhance customer satisfaction, and achieve continual improvement of its performance in pursuit
of these objectives. It is important to note that certification is not concerned with regulation or assurance of
product quality, but with the fact that quality assurance and reporting procedures are formalised, in place, and
meet ISO 9000 standards. The ISO 9000 series has two main roles: to provide guidance for suppliers who wish
to implement effective quality systems or improve existing ones; and to provide the generic requirements against
which that quality system can be evaluated. Variant ISO 9001 is used by a supplier who wishes to indicate
conformance with specific requirements during design and development, production, testing, inspection and
servicing. Variant ISO 9002 indicates a facility’s conformance to quality standards in operations management,
especially as it relates to quality control and customer service, but excludes those requirements which deal with
design control.

Isophthalic (composites): a polyester resin based on isophthalic acid which generally has superior properties
to those of a general purpose (ortho)phthalic polyester.

Isotactic: a type of polymer structure in which groups of atoms that are not part of the backbone structure are
located either all above or all below the atoms in the backbone chain, when the latter are arranged all in one
plane. See also syndiotactic and atactic.

Isotropic: a substance which has uniform physical properties in all directions.

ISPO: International Trade Fair for Sports, held in Munich, Germany.

Jute: a fibre obtained from the bast layer of the plants Corchorus capsularis and Corchorus olitorius.

KGy: the Système International (SI) unit for radiation absorbed dose (J/kg). The absorbed dose refers to the
amount of energy per unit mass of a substance, which is applied during irradiation by ionising radiation. In the
field of radiation applications it is usually called the “dose”. In the SI unit definition, one Gray (1 Gy) refers
to the energy (1 J) absorbed per 1 kg of substance.

Knit-deknit: a texturing process in which yarns are knitted on a single-end circular knitting machine, the knitted
tubular yarns set in steam, and the knitted yarns subsequently unravelled by “deknitting” and winding on a
winding machine.

Knitted fabric: a fabric produced by intermeshing loops from one or more yarns, fibres, filaments or other
elements.

Knitted geotextile: a geotextile produced by intermeshing loops from one or more yarns, fibres, filaments or
other elements.
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KPa (kiloPascal): the pressure produced by a force of 1,000 Newtons applied, uniformly distributed, over an
area of 1 m2. Used in textile testing as a measure of bursting pressure; 1 kPa = 6.89 lbf/inch2.

Ksi: kilopounds per square inch (a unit of stress).

Lap: a sheet of fibres or fabric wrapped around a core.

Ligament: a tough band of tissue which connects two or more bones.

Linear density: the weight per unit length of a yarn or fibre. Units of linear density include decitex, denier and
tex.

Linters (cotton): short, fine, silky fibres which adhere to the seeds of a cotton plant after ginning. Traditionally,
linters are used in the manufacture of paper and as a raw material in the manufacture of cellulose and cellulosic
fibres. Linters are also used in absorbent products for cosmetic and medical uses, including “cotton wool”.

LLDPE: low linear density polyethylene.

LOI (limiting oxygen index): a measure of flammability; the level of oxygen in the oxygen/nitrogen atmosphere
(expressed as a percentage) that must be present before a fibre will ignite and burn when exposed to flame.
LOY: low orientation yarn.

Lyocell: the generic name given to a new family of cellulosic fibres and yarns that have been produced by
solvent spinning. The process is widely regarded as being environmentally friendly, and the product offers a
number of advantages over traditional cellulosic fibres.

Maceration: softening or sogginess of tissues owing to retention of excessive moisture.

Man-made fibres: fibres produced synthetically or manufactured from natural sources. Some man-made fibres
are made from regenerated polymers. Examples are viscose and lyocell, which are derived from wood pulp.
These are known as cellulosic or artificial fibres. Others are synthesised from chemical raw materials and are
known as synthetic or chemical fibres. The term man-made fibres is also used to refer to man-made filament
yarns.

Man-made filaments: filaments which are manufactured and which do not occur in nature.

Manufactured fibres: see man-made fibres.

Marl yarn: a yarn, usually woollen-spun, consisting of two or more single ends of different colours twisted
together.

Mass coloration: a method of colouring man-made fibres by incorporating a dye or colorant in the spinning
solution or melt before extrusion into filaments. Also known as dope-dyeing.

Matrix: see Composite.

Matt: in healthcare, the formation of a rough or granular surface over an ulcer.

Mcd/m2: millicandela per m2. The candela is the SI (Système International) unit for luminous intensity.

Mechanical bonding: part of a production route for making nonwovens; the web is cohered by using inter-fibre
friction caused by physical entanglement. The entanglement can be caused by needles, high pressure water jets
(hydroentanglement) or air jets.
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MEG: see monoethylene glycol.

Melt blowing: part of a production route for making nonwovens; extruded synthetic filaments are sucked by high
pressure air jets from the die to form random length, very fine fibres which are deposited on to a belt.

Meltblown: a nonwoven fabric produced using the melt blowing process.

Melt spinning (nonwovens): a process in which the fibre-forming substance is melted and extruded into a gas
or liquid, where it cools and solidifies. To form a nonwoven, many fibres are created simultaneously and laid
down as a web.

Melt-spun: see melt spinning.

Membrane: a polymer film incorporated in a garment to make it waterproof.

Microencapsulation: the process of placing chemicals inside microscopic capsules. These can be added to
textiles to impart special properties.

Microfibre: in Europe, a fibre with a linear density below 1 decitex. In Asia and North America the term is used
to describe a fibre with a linear density below 1 denier. Some commercial fibres as coarse as 1.3 decitex are
classified as microfibres by their producers. See also microfilament.

Microfilament: in Europe, a continuous filament with a linear density below 1 decitex. In Asia and North
America the term is used to describe a filament with a linear density below 1 denier. Some commercial filaments
as coarse as 1.3 decitex are classified as microfilaments by their producers. See also microfibre.

Micron (micrometre): one millionth of a metre (10-6 metres).

Microorganisms: living organisms such as bacteria or fungi which produce infection and disease.

Microyarn: a yarn consisting of several microfilaments.

Modal: a type of cellulosic fibre having improved strength and modulus when wet.

Modulus: a measure of the ability of a fibre to resist extension at low loads. Normally measured as the ratio
of the stress (or load) applied on a yarn or filament to the elongation (strain) resulting from the application of
that stress.

Moisture management (in textiles and garments): the process by which moisture is moved away from the skin
and dispersed through a fabric to its outer surface. From here, moisture can evaporate, leaving both the skin and
garment dry.

Moisture regain: the percentage of moisture in a textile material brought into equilibrium with a standard
atmosphere after partial drying, calculated as a percentage of the moisture-free weight.

Moisture vapour transmission (MVT): the passage of water vapour, usually perspiration, through a fabric or
membrane.

Moisture vapour transmission rate (MVTR): the speed at which a given volume of water vapour passes
through a fabric.

Monoethylene glycol (MEG): a chemical intermediate used in the manufacture of polyester.
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Monofilament: a yarn consisting of a single filament. Monofilament yarns can be woven, knitted or converted
into nonwoven structures.

Mould (composites): a shaped former used to fabricate an article from a liquid or semi-solid under the effect
of heat or pressure. Also used to describe the process of making the article in a mould.

MPa (Megapascal): the pressure produced by a force of 1 Newton applied, uniformly distributed, over an area
of 1 mm2.

MSW: municipal solid waste.

Mullen burst: the measured hydraulic bursting strength of a textile.

Multifilament yarn: a yarn made up of more than one filament or strand.

Multilobal fibres: see fibre cross-section, trilobal fibres.

Nanometre: one billionth of a metre (10-9 metres).

Nanotechnology: research and technology development at the atomic, molecular or macromolecular levels (in
the 1-100 nanometre range) aimed at creating and using materials which have novel properties and functions.

Nanotube (carbon): a fullerene with a cylindrical shape composed entirely of carbon molecules.

Ne: a unit denoting English cotton count, and an indirect (length per unit weight) measure of linear density. The
Ne value is the number of 840 yd lengths of yarn weighing 1 lb.

Needlebonding: see needlepunching.

Needlefelting: see needlepunching.

Needlepunching: a process for making a nonwoven textile in which a continuous mat of randomly laid fibres
or filaments is entangled with barbed needles. This causes matting and the production of a “felt” textile.

Needling: see needlepunching.

Nip: a line or area of contact or proximity between two contiguous surfaces which move so as to compress
and/or control the velocity of textile material passed between them.

Nonwoven: (according to ISO 9092:1988) a manufactured sheet, web or batt of directionally or randomly
orientated fibres, bonded by friction and/or cohesion and/or adhesion, excluding paper and products which are
woven, knitted, tufted, stitchbonded incorporating binding yarns or filaments, or felted by wet-milling, whether
or not additionally needled.

Nonwoven geotextile: a geotextile in the form of a manufactured sheet, web or batt of directionally or randomly
orientated fibres, filaments or other elements, mechanically and/or thermally and/or chemically bonded.

Nylon: another word for polyamide.

Occlusive: a covering (eg wound dressing) to protect and/or heal a moist wound.

OEM: original equipment manufacturer. In the automotive supply chain, OEMs are vehicle manufacturers.

Oiling: see finish oil.
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Oleophilic: a propensity to absorb oil.

Ondé: a fabric with a waved effect produced by calendering or weaving.

Organzine: a silk yarn used for weaving or knitting. The yarn comprises single threads which are twisted, folded
two-, three- or four-fold, and finally twisted in the direction opposite to that of the single yarn.

Pa (Pascal): the pressure produced by a force of 1 Newton applied, uniformly distributed, over an area of 1 m2.
Used in textile testing as a measure of bursting pressure.

Padding (finishing): the impregnation of a substrate with a liquor or paste followed by squeezing—usually by
passing the substrate through a nip—to leave a specific quantity of liquor or paste on the substrate.

PAN: polyacrylonitrile—a precursor for making carbon fibres.

Papermakers’ felts: textile based felts used to extract water during the process of paper making.

Partially oriented yarn (POY): a continuous synthetic filament made by extruding a polymer so that a
substantial degree of molecular orientation is present in the resulting filaments, but further substantial molecular
orientation is still possible. The resulting yarn will usually have to be drawn in a subsequent process in order
to orient the molecular structure fully and optimise the yarn’s tensile properties.

PBI: polybenzimidazole, a highly flame resistant fibre with low shrinkage properties when exposed to flame.

PBO: polybenzoxazole, a high performance polymer developed in US Air Force research programmes.

PBT: polybutylene terephthalate, a type of polyester used as an engineering plastic, and as a fibre for specialist
applications.

PCB: polychlorinated biphenyl. PCBs are a group of toxic, chlorinated aromatic hydrocarbons used in a variety
of commercial applications, including paints, inks, adhesives, electrical condensers, batteries, and lubricants.
PCBs are known to cause skin diseases and are suspected of causing birth defects and cancer.

PEN: polyethylene naphthalate: a high performance thermoplastic polyester. The synthesis of PEN is analogous
to that of conventional polyester (polyethylene terephthalate or PET). Its modulus is claimed to be five times
that of nylon, 2.5 times that of PET, and double that of rayon. Compared with PET, PEN has improved thermal,
gas barrier and mechanical properties, enabling it to be used in new and innovative applications. However, the
high cost of conventional processing has limited PEN’s market penetration.

Permeability: the ability of a textile to allow air or water vapour to pass through it.

Permittivity: the volumetric flow rate of water per unit of cross-sectional area, per unit head, under laminar flow
conditions, in the normal direction through a geotextile.

PET: polyethylene terephthalate, the most common form of polyester.

PHA: polyhydroxyalkanoate.

Phase-change materials (PCMs): materials which change their state of matter, usually from solid to a liquid
or vice versa. PCMs are often used in textiles which are intended for sport and exercise to help maintain comfort
and constant body temperature.

PHB: polyhydroxybutyrate.
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Pheromone: a chemical substance secreted externally by certain animals which affects the behaviour or
physiology of other animals of the same species.

PHV: polyhydroxyvalerate.

Pick: a single weft thread in a woven fabric.

Pill, pilling: the entangling of fibres during washing, dry cleaning, testing or in wear to form balls or pills which
stand proud of the surface of a fabric and which are of such density that light will not pass through them (so
that they cast a shadow).

PLA: polylactic acid—a synthetic polymer formed from plant-based material and used as the starting material
for a new range of fibres.

Plasma: ionised gas.

Plied yarns: see folded yarn.

Ply: the number of layers in a fabric. Also used to denote the number of yarns twisted together to form a single
thread or yarn.

Polar solvent: a solvent containing molecules in which there is an uneven distribution of electrons and therefore
a permanent dipole moment.

Polyamide: another word for nylon.

Polyamide salt: the substance which is polymerised to produce nylon polymer. Polyamide salt is formed when
adipic acid and hexamethylene diamine react to neutralise each other.

Polyester: a category of polymers which contain the ester functional group in their main chain. Although there
are many types of polyester, the term is used commonly to refer to polyethylene terephthalate (PET).

Polymer: a long molecule formed by a chemical reaction between precursors, known as monomers or
prepolymers, made up from many smaller repeat molecules. Polymers are used in the manufacture of synthetic
fibres, by extruding the polymer through small orifices. The main polymers used to make synthetic fibres are
polyacrylic, polyamide (nylon), polyester, polypropylene, and polyurethane.

Polymerise: the process of linking small chemical units together to form larger molecules.

POY: see partially oriented yarn.

PP: polypropylene.

PPS: polyphenylene sulphide.

Precursor: raw materials used in a controlled pyrolysis process to make carbon fibres.

Preform: an object which has been subjected to preliminary, usually incomplete shaping or moulding before
undergoing complete or final processing.

Prepreg: an assembly of fibres or fabrics which have been pre-impregnated with the components of a resin. The
resin components are then polymerised (cured) by heating, to produce a composite which has the required
permanent shape and strength.
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Protection (geotextiles): the use of a geotextile as a localised stress reduction layer to prevent or reduce damage
to a given surface or layer. This refers mainly to the protection of geomembranes from damage due to sharp rock
particles or other materials in landfill applications.

PTA: purified terephthalic acid—a chemical used in the manufacture of polyester.

PTFE: polytetrafluoroethylene.

PTT: polytrimethylene terephthalate.

PU: polyurethane.

Pultrusion: a process for producing continuous lengths of fibre-reinforced composite. Liquid resin, fibre and
other additives are pulled through a heated die to form a rigid cured structure. This contrasts with extrusion, in
which the ingredients are pushed through the die. The structure emerges from the die in the desired shape and
requires no further processing.

Puncture resistance (geotextiles): the extent to which a geotextile is able to withstand or resist the penetration
of an object without perforation.

Push-pull fabrics: bicomponent fabrics composed of a non-absorbent hydrophobic material, usually polyester,
on the inside (worn next to the skin) and an absorbent hydrophilic material, usually nylon, on the outside.

PVA: polyvinyl alcohol.

PVC: polyvinyl chloride.

PVDF: polyvinyldifluoride.

PVF: polyvinylfluoride.

Pyrolysed: see pyrolysis.

Pyrolysis: a process in chemical compounds are decomposed at high temperatures.

Quantitative limit: see quota.

Quasi-isotropic laminates: composite laminates with almost isotropic mechanical properties.

Quota: the maximum quantity of a particular product category which an exporting country is permitted to ship
to an importing country, usually in accordance with a bilateral agreement.

Raschel: a two-needle warp knitting system.

Rayon: a term used to describe fibres made from regenerated cellulose. See also viscose, modal and acetate.

Reaction spinning: a process for producing man-made fibres in which polymerisation is achieved during the
extrusion of one set of reactants into another set of reactants.

Reed: a device fitted in a weaving machine that contains a number of vertical wires which: separate the warp
yarns during weaving; determine the spacing of the warp yarns; and beat up the weft picks against the edge of
the woven fabric after the weft insertion stage.
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Regain: the equilibrium water content of a fibre after exposure to the atmosphere. Regain is dependent on the
relative humidity and temperature of the surrounding air.

R-glass: a high strength glass fibre used mainly for glass-reinforced composites in aerospace applications.

Reinforcement (composites): a fibre which, when encapsulated in a polymer resin matrix, forms a composite
or fibreglass laminate.

Reinforcing component: see reinforcement.

Reinforcement (geotextiles): the ability of a geotextile to reduce stresses or contain deformation in geotechnical
structures. The geotextile enhances the shear strength of the soil mass by adhering to the adjacent soil layers.
The geotextile layers are normally placed across the potential failure planes to carry the tensile forces, which
cannot be borne by an unreinforced soil mass.

Repco spinning: a technology for spinning yarns using a system of false twisting in which the rate of false
twisting can be varied.

Resin: an organic polymer in a raw state which can be converted to a coating or moulded into an article under
heat and pressure. See also prepreg, composite; also used as another word for polymer.

Retention: the weight of fluid remaining after a freely swollen fibre, yarn or fabric is subjected to a pressure
of 0.5 lb/inch2.

Reticulated foam: Reticulated foams differ from conventional foams in their cell structure. Reticulation is a
process in which cell membranes are destroyed in a controlled explosion and then fused with the cell ribs.
Reticulation produces open-celled foam which is especially suitable for the filtration and purification of air and
liquids.

Retting (flax): the subjection of a crop of flax or deseeded flax straw to chemical or biological treatment in
order to make fibre bundles more easily separable from the woody part of the stem. (See also decortication.)

Revetment: a support structure in civil engineering made of riprap (coarse armour stone) or concrete.

Riser: structure which holds a pipe that conveys gas or oil from a well to a drilling platform. The riser extends
from the sea floor—where it protects the well from seawater—to the platform.

Roving: a collection of relatively fine untwisted filaments or fibrous strands which are normally used in the later
or final processes of preparation for spinning.

RP: reinforced plastic. See also FRP, GFRP, GRP.

RTM (composites): resin transfer moulding; RTM allows the moulding of components which have complex
shapes and large surface areas with a good surface finish on both sides. The process is suited to short and
medium runs and is employed in many transport applications such as truck cabs. This process consists of placing
reinforcements in the mould before injecting the resin. Polyesters, epoxies, phenolics and acrylics are usually
used. Various kinds of moulds are used, and heat may be applied to assist the cure, in which case a steel mould
may be necessary. Low profile resins can be used to improve surface finish and appearance. Alternatively, low-
pressure RTM allows cheaper composite tooling to be used. The reinforcement can be continuous filament mats
or fabrics. The use of preforms from continuous filament strand mats can increase the production rate.

Sandwich construction: a laminate comprising two composite skins bonded to a structural core. Used to create
stiff lightweight structures.
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Satin weave: a warp faced weave in which the binding places are arranged with a view to producing a smooth
fabric surface, free from twill.

Scaffold: a temporary platform used for tissue growth.

Scrim: a fabric with an open or loose configuration of strands or filaments which can usually be easily seen
through from a distance.

Scutching (flax): the operation of separating the woody part of deseeded or retted flax straw.

SDY: see spin-draw yarn.

“Segmented pie” (microfibres): a bicomponent yarn with a cross-section comprising segments or wedges made
from nylon alternating with segments or wedges made from polyester. Microfibres are formed by processing the
yarns into a carded web, which is then passed through a high pressure jet of air or water to split the fibres into
their constituent parts.

Separation (geotextiles): the function of a geotextile as a partition between two dissimilar geotechnical
materials, eg soil and gravel. The geotextile prevents intermixing of the two materials throughout the design life
of the structure.

Sett: a term used to define the weft or warp density of a woven fabric, usually in terms of the number of threads
per centimetre.

Sheaves: rollers or pulleys over which ropes, wires or umbilicals may be deployed.

Shed (weaving): an opening formed during weaving by raising some warp threads and lowering others to
facilitate the passage of a weft yarn or a weft carrying device across the weaving machine.

Shedding: a motion in weaving whereby a shed is created to facilitate the passage of a weft yarn or a weft
carrying device across the weaving machine.

Shedding machinery: machinery designed to effect shedding.

Shin gosen: fabrics made from ultra-fine polyester filament yarns with enhanced comfort, handle, drape and
aesthetics. Shin gosen fabrics are designed specifically to appeal to end users by employing a combination of
sophisticated fibre and fabric processing technologies.

Shives (flax): short pieces of woody waste beaten from flax straw during scutching.

Sintering: a process in which larger particles are formed by applying heat and/or pressure to a powder.

Size: a gelatinous film-forming substance applied to yarns (usually warp) before weaving to protect, strengthen
and lubricate them during weaving.

Sizing: a process in which size is applied to yarns (usually warp) before weaving to protect, strengthen and
lubricate them during weaving.

Sliver: an assemblage of fibres in continuous form without twist.

Slubbing: the name given to fibrous strands produced during the stages of preparation for spinning, and also
to strips of web from a condenser card which have been consolidated into a circular cross-section by rubbing
(see roving).
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SMC: sheet moulding compound.

SMMS: a nonwoven structure consisting of spunbonded/meltblown/meltblown/spunbonded layers.

SMS: a nonwoven structure consisting of spunbonded/meltblown/spunbonded layers.

Solution dyeing: see mass coloration.

Solvent spinning: the process of dissolving and subsequently spinning a fibre or filament without the formation
of an intermediate derivative (in contrast to the process used to make viscose fibre).

Spacer fabric: three-dimensional structures consisting of two warp- or weft-knitted layers connected by
monofilament spacer yarns. They can also be knitted on double-jersey circular or on electronic flat machines.

Spacer material: a three-dimensional knitted thick fabric.

Spandex: a generic term used in the USA and parts of Asia for synthetic elastomeric yarns. In Europe the word
elastane is used.

Spin drawing: a process for spinning partially oriented yarn or highly oriented yarn filaments in which most
of the orientation is introduced between the first forwarding device and the take-up, ie spinning and drawing are
integrated sequential stages.

Spin draw yarn (SDY): a yarn which has undergone a spin drawing process.

Spinlaying: part of a production route for making nonwovens in which synthetic filaments are extruded and
gathered on to an endless belt.

Spinneret: a nozzle or plate provided with fine holes or slits through which a fibre-forming solution or melt is
extruded during fibre manufacture.

Spinning: the process used in the production of yarns or filaments. In the manufacture of staple fibre yarns, the
process entails the drafting and, where appropriate, insertion of twist in natural or man-made staple fibres to form
a yarn. In the manufacture of man-made filaments, fibre-forming substances in the plastic or molten state, or in
solution, are forced through the holes of a spinneret or die at a controlled rate in a process called extrusion (see
also spinning solution, Dref spinning, dry spinning, melt spinning, reaction spinning, spinning solution, and wet
spinning). Filaments can also be spun from glass, metals, or ceramics.

Spinning solution: a solution of fibre-forming polymer ready for extrusion through a spinneret.

Spunbond line: a production line for making spunbonded fabrics.

Spunbond technology: a technology used to make spunbonded fabrics.

Spunbonded nonwovens: nonwovens made from a continuous mat of randomly laid filaments. The filaments
are bonded together by heat and pressure or needlepunching.

Spunbonding: the process used to manufacture spunbonded nonwovens.

Spunlaced fabric: a fabric manufactured by spunlacing.

Spunlacing: a process for bonding a nonwoven fabric by using high pressure water jets to intermingle the fibres.

Spunlaid fabric: a fabric produced by laying freshly formed synthetic filaments into a web.
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Spunmelt: a nonwoven structure made by extruding molten polymer through spinnerets to form fibres. Spunmelt
processes are used in the manufacture of spunbond nonwovens, meltblown nonwovens and combinations of the
two.

Sputtering: a process in which atoms, ions and molecules are ejected from the surface of a target material when
it is irradiated by an ion beam. One application of sputtering is to exploit the conditions in which the ejected
particles re-form on another substrate as a thin film or coating. For instance, thin metallic films are often applied
in this way to electrically non-conductive substrates to give them conductive properties.

SSMMSS: a nonwoven structure consisting of spunbonded/spunbonded/meltblown/meltblown/spunbonded/
spunbonded layers.

Stain resistance: the ability of a fabric to withstand permanent discoloration by the action of liquids. This
property depends partly upon the chemical nature of the fibre but may be improved by proprietary treatments.

Staple fibres: short length fibres, as distinct from continuous filaments, which are twisted together (spun) to
form a coherent yarn. Most natural fibres are staple fibres, the main exception being silk which is a filament
yarn. Most man-made staple fibres are produced in this form by slicing up a tow of continuous filament.

Staple fibres (man-made): man-made fibres of predetermined short lengths, usually prepared by cutting or
breaking filaments of the material into lengths suitable for their intended processing route.

Stent: a narrow tube commonly used to keep blood vessels open in the arteries.

Stitchbonded fabric: a fabric made by stitchbonding.

Stitchbonding: a process in which a series of interlooped stitches are inserted along the length of a pre-formed
fabric, an array of cross-laid yarns or a fibre web. Proprietary systems include Arachne, Malipol and Maliwatt.

Strain: the change in length per unit length of a material in any given direction.

Subgrade intrusion (geotextiles): localised penetration of a soft cohesive subgrade and resulting displacement
of the subgrade into a cohesionless material.

Superconductor: a material that can conduct electricity or can transport electrons from one atom to another with
no resistance—usually at temperatures near absolute zero.

Survivability (geotextiles): the ability of a geotextile to perform its intended function without undergoing
degradation.

Syndiotactic: polymer which has alternating stereochemical configurations of the groups on successive carbon
atoms in the chain.

Synthetic fibres: man-made fibres made from a polymer that has been produced artificially, in contrast to fibres
made from naturally occurring polymers such as cellulose. The term synthetic fibres is also used to refer to
synthetic filaments.

Synthetic filaments: man-made filaments made from a polymer that has been produced artificially, in contrast
to filaments made from naturally occurring polymers such as cellulose.

Tear resistance: a measurement of fabric strength. Also, a property imparted by using “rip-stop” yarns in close
woven fabrics.
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Tear strength (geotextiles): the force required to start or continue or propagate a tear in a geotextile under
specified conditions.

Technical textiles: textile materials and products manufactured primarily for their technical performance and
functional properties rather than their aesthetic or decorative characteristics. End uses include aerospace,
industrial, marine, medical, military, safety and transport textiles, and geotextiles.

Tenacity: the strength of a fibre or yarn. Tenacity is measured by dividing the force required to break the yarn
by its linear density. Usually tenacity is quoted as the applied force in centiNewtons divided by the linear density
in tex (cN/tex).

Tencel: a brand name used by Lenzing for a recently developed cellulosic fibre which is generically known as
lyocell. Tencel, originally developed by Courtaulds, is stronger than viscose cellulosic fibre and is characterised
by its softness and drape.

Tendon: a tough band of tissue which connects muscle to bones.

Tensile strength: the longitudinal stress which a substance can bear without tearing apart.

Termination: device used at the end of a rope to secure it to a vessel, anchor, buoy, structure, etc, or to join
two lengths of rope. A knot is the simplest form, but greater efficiency is achieved with splices, resin sockets,
or mechanical grips.

Tex: a measure of linear density; the weight in grams of 1,000 metres of yarn.

Textured yarn: a continuous filament yarn that has been processed to introduce durable crimps, coils, loops or
other fine distortions along the lengths of the filaments.

Texturing: a process for converting flat parallel continuous filament yarns into bulkier yarns which have a softer
touch and greater cover. In one process the yarns are heated while twisted, and then untwisted. The yarn
“remembers” the twisted state and bulks up. In another method, air is blown at the yarn from special jets which
create bulk by disarranging the fibres, forming loops. This process can also be used to create stretch yarns.

Texturising: see texturing.

Thermal bonding: part of a production route for making nonwovens in which a web, which must contain some
meltable synthetic fibres, is heated by a hot gas or by calendering. The fibres melt and form inter-fibre bonds.

Thermal insulation: the property of a fabric or garment to prevent heat loss between one surface and the other.
Important in outerwear garments.

Thermoplastics: a type of resin or polymer which can be remelted after cross-linking. Examples include
polyolefins, such as polyethylene and polypropylene, polyvinyl chloride (PVC) and polyethylene terephthalate.

Thermoplastic yarns: yarns which are deformable by applying heat and pressure without any accompanying
change. The deformation is reversible.

Thermoregulation: regulation of body temperature.

Thermosets: thermosetting resins or polymers formed by chemical cross-linking which renders them permanently
solid. This reaction is irreversible and, unlike thermoplastics, thermosets do not melt when heated. Typical
thermosets are polyesters, acrylics, epoxies, phenolics and vinyl esters.

Threadline: the direction of the fibres or yarns in the warp, weft or bias of a construction.
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Through-air bonding: see air-through bonding.

Tog: a unit used in Europe for the insulating properties of items such as duvets and sleeping bags. It is defined
in the British Standards BS4745:1990 and BS5335:1991. Tog is analogous to the US clo unit (1 tog = 0.64 clo).

Ton: (in this publication) 1,000 kilograms.

Tops: sliver—usually formed by combing wool to remove short fibres—which forms the starting material for
the worsted spinning. Man-made fibre tops can be made by the cutting or controlled breaking of continuous
filament tow.

Torque: (in this publication) a force which tends to cause rotation, usually due to twist having been inserted into
a yarn or removed from a yarn (see twist liveliness).

Tourmaline: a group of hard, glassy minerals used in optical and electrical equipment and in jewellery.

Tow: the name given to an untwisted assembly of a large number of filaments; tows are cut up to produce staple
fibres.

Transmissivity (geotextiles): a measure of the ability of a geotextile to transmit fluids within its plane.

Trauma: injury to a living tissue.

Trilobal: a fibre with a three-pointed, star-shaped cross-section. This gives the fibre rigidity and resilience. Also,
it has many reflecting surfaces which are efficient at scattering light to hide dirt. For these reasons, trilobal fibres
are often used in carpets. The reflective surfaces can also give the fibre a sparkling appearance.

Twist liveliness: the tendency of a yarn to twist or untwist spontaneously.

Tyre cord fabric: a fabric that forms the main carcase of a pneumatic tyre. It is constructed predominantly of
a ply warp with a light weft to assist processing.

Tyre yarn: yarn that is used in the manufacture of the textile carcase of rubber tyres.

UHMWPE: ultra-high molecular weight polyethylene.

ULPA: ultra-low penetration air (filtration).

Ultraviolet protection factor (UPF): a measure of the amount of protection against ultraviolet radiation to
human skin provided by an item of clothing. UPF is similar in concept to the sun protection factor (SPF) which
is used to categorise sun creams and lotions. However, SPF is more precise.

Ultraviolet stability (geotextiles): the ability of a geotextile to retain strength upon exposure to ultraviolet light
over a specified period.

Vascular graft: graft such as blood vessels or heart valves.

Vertical lapping: a process in which a web is fed downwards to form vertical layers alongside each other,
thereby creating a corrugated structure. See also horizontal lapping.

Viscose: a solution obtained during the viscose spinning process by dissolving sodium cellulose xanthate in a
dilute solution of sodium hydroxide.
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Viscose fibre: the generic name for a type of cellulosic fibre obtained from wood cellulose by the viscose
spinning process.

Viscose spinning: the process used to obtain viscose fibres and filaments.

Viscosity: the resistance of a liquid to flow.

Vulcanisation: process in which rubber is treated with sulphur or sulphur compounds under heat and pressure
to improve elasticity and strength.

Warp: yarns or threads which run in the length direction on a weaving machine (the direction in which the
fabric moves during manufacture). Also, yarns incorporated along the length of a woven fabric.

Warp knitting: a method of making a knitted fabric from a warp in which loops made from each warp thread
are formed substantially along the length of the fabric. Warp knitting is characterised by the fact that each warp
thread is fed more or less in line with the direction in which the fabric is produced. See also weft knitting.

Waterproof: the ability of a fabric to prevent water penetration.

Water repellency: the ability of a fabric to shed water to a limited degree.

Water resistance: a measurement which determines the ability of a fabric to withstand sustained contact with
water.

Weaving: the process of producing fabric by interlacing warp and weft yarns.

Web: a sheet of fibres produced by a carding machine (carded web) or combing machine (combed web). See
also batt.

Weft: yarns which are incorporated across the width of a woven fabric. The threads usually run at 90° to the
warp direction on a weaving machine.

Weft knitting: a method of making a knitted fabric in which the loops made by each weft thread are formed
substantially across the width of the fabric. Weft knitting is characterised by the fact that each weft thread is fed
more or less at right angles to the direction in which the fabric is produced.

Wet-laid: a web of fibres or nonwoven fabric produced by depositing an aqueous slurry of fibres on to an
endless belt (as in paper making).

Wetlaying: the stage of a production route for making nonwovens in which a web of fibres is produced by
depositing an aqueous slurry of fibres on to an endless belt (as in paper making).

Wet spinning: in the wet spinning process, the polymer solution (also known as “dope”) is spun into a spin bath
containing a liquid chosen for its ability to extract the solvent from the dope.

Wet spun: a fibre or filament produced by the wet spinning process.

Wicking: the transfer of liquids, usually perspiration, along the fibres in a fabric and away from the wearer’s
skin by capillary action.

Wickability: the ability of a fabric to transfer liquids, usually perspiration, along its fibres and away from the
wearer’s skin by capillary action.
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Windproof: the ability of a fabric or membrane to block the passage of external air through it. In cold climatic
conditions, windproof garments help to keep the wearer warm.

Wind-resistant: a limited form of windproofing.

Wrap spinning: see hollow spindle spinning.

Woven geotextile: a geotextile produced by interlacing, usually at right angles, two or more sets of yarns, fibres,
filaments, tapes or other elements.

WTO: World Trade Organization, a body based in Geneva, Switzerland, which superseded the General
Agreement on Tariffs and Trade (Gatt) in 1995 following negotiations conducted between 1986 and 1993 under
the Uruguay Round of multilateral trade talks.

Yarn: a generic term for a continuous strand of textile fibres or filaments in a form suitable for knitting,
weaving or otherwise intertwining to form a fabric.
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Textile Outlook International
a business intelligence service for the world’s senior textile and apparel executives

Six times a year, Textile Outlook International provides up to
200 pages of expert comment and analysis, including: regular
updates on world textile and apparel trade and production trends;
profiles of textile and apparel companies and countries around the
world; business opportunities in the global market place; political
implications and information on trade blocs, tariffs and quotas;
and innovations and technological developments in the industry.

A subscription to Textile Outlook International offers you:

• Profiles of textile and apparel companies around the world - their strengths 
and weaknesses; how they operate; which markets they are exploring; their 
future plans for development; and which opportunities they could be exploiting

• Analysis of rapidly growing developments in the worlds major producing and
consuming regions; production and offshore sourcing opportunities in countries
where production costs remain low; and country comparisons and reviews

• Reports on new technological developments - with clear, authoritative
comments on their economic and commercial significance  

• Market information and forecasts - analysis of consumer markets, textile
developments, and apparel trends from the viewpoint of merchants and retailers

• Twice yearly updates of world trade and production trends - who the major
producers and consumers are, who they are likely to be in five years time, their
competitive strategies and international cost comparisons

• Reports and comments on trade regulation - tariffs, quotas, government
controls and the impact of world politics on the industry

What makes Textile Outlook International
indispensable?
Executives in the worldwide textile and apparel industries know that it is simply 
not possible to view developments in one region in isolation from those in another.
Textile Outlook International provides a truly independent and worldwide
perspective.  

Drawing on its worldwide network of expert contributors, Textile Outlook
International supports your decision making with effective research, analysis 
and forecasts.  

Where will the major markets be in the future?

What products will they be demanding?

Who will be your future competitors?

Which key developments will affect your business?
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Global Apparel Markets
Four times a year, Global Apparel Markets provides essential and up-to-date analysis and insight into the global apparel industry. Reports
contain updates on retail trends, product developments, trade policy, company and country profiles, and business news – to keep retailers,
manufacturers and investors informed of the facts and figures which affect their business. 

Each issue contains: 

• an editorial feature which contains insight and authoritative analysis from our
team of experts;

• a detailed research-based report or company profile covering information on
sourcing, developments in technology, colour and/or fabric trends, market sectors such
as discount retailing, or other issues which affect companies in the apparel industry;

• a round-up of industry product developments and innovations;

• a feature on trade and trade policy;

• advice on strategy; and

• business news.

Research-based reports planned for the first year include the following: 

• Developments in apparel technology; 

• Discount clothing retailing;

• Corporate social responsibility; 

• Mass customisation and fit;

• Radio frequency identification;

• Sourcing apparel from South and South-East Asia;

• Strategies of clothing manufacturers in the post-quota era;

• The effect of online shopping and the Internet on the apparel industry; and

• Trends in apparel fabrics: a review of key fabric fairs in Europe and Asia.

Please send me:
■ I would like to subscribe to Global Apparel Markets 
Price: UK Rest of Europe, The Americas

Middle East & Africa & Asia Pacific

■ Printed version only £650 €1,130 US$1,455
■ Printed and electronic £975 €1,695 US$2,183

■ Single copy/ies - printed version only £244 each €424 each US$546 each
(please specify issue/s below)

■ Single copy/ies - printed and electronic £366 each €636 each US$818 each
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The round-up of industry product developments and
innovations includes information on: design; fabric treatments and
finishes; "green" issues; machinery; new fibres for apparel fabrics;
new manufacturing processes; smart fabric applications; and yarns
and fabrics for apparel.

The feature on trade and trade policy provides an overview of
global trade in the main consumer markets, details of recent trade
agreements in selected regions, and insight and statistical data.

The strategy report provides "food for thought". It includes opinions
based on first-hand interviews with industry experts and consultants
who specialise in strategies employed in the global apparel industry.

The round-up of business news includes industry specific news
about: acquisitions, divestments and mergers; conferences and
exhibitions; financial results of leading companies; corporate social
responsibility; investments; joint ventures, cooperation, licensing and
distribution agreements; markets; patents and trademark disputes; and
celebrity promotions.

Each issue also contains an extensive glossary of terms and a list of 
useful contact details.
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Performance Apparel Markets
A publication on high performance activewear and
corporate apparel from Textiles Intelligence – the
world’s leading provider of business information to
the international fibre, textile and apparel industries. 

Why performance apparel? 
Performance apparel represents one of the fastest growing sectors of the
international textile and clothing industry. Market growth is being fuelled by the
emergence of new fibres, new fabrics and innovative process technologies. 

The market is also being boosted by changes in consumer lifestyles. People are
living longer and spending more time on leisure activities. New high-tech fabrics
are being developed for a wide range of active sports such as aerobics, athletics,
running, cycling, hiking, mountaineering, swimming, sailing, windsurfing,
ballooning, parachuting, snowboarding, and ski-ing. 

Exciting innovations are emerging in fire retardant materials and those which
protect against extreme temperatures. Added to that is the growing market for
corporatewear – which, in some cases, is becoming increasingly fashion-oriented.

And, increasingly, high-tech fabrics and apparel designed for high performance
wear are crossing over the boundary into everyday fashion.

Why subscribe to Performance Apparel Markets? 
To understand the market and its driving forces, you need to have a regular source of
high quality information which focuses on the business of performance apparel. 

And Performance Apparel Markets is completely unbiased – like other Textiles
Intelligence publications it does not carry any advertising.

Why can’t I get the information off the Internet? 
Textiles Intelligence – a spin-off from the highly regarded Economist Intelligence
Unit – saves you time by sifting through the mass of information in the
marketplace, carefully selecting the most important data and adding value to it
through thoughtful and insightful analysis.

Moreover, much of the information published by Textiles Intelligence is based on
original research and is not available elsewhere. 

Who should subscribe to Performance Apparel Markets? 
Whether you are connected with fibres, textiles, fashion, sportswear, protective
clothing, corporatewear, or leisurewear – or any other type of apparel – Performance
Apparel Markets will help you to plan the future strategy of your business. 

What will a subscription to Performance Apparel Markets
give me? Each issue will contain:
• A report on major developments in the global performance apparel market,

focusing on new products, new technologies, new fibres and key players

• A detailed, independently-researched report on one of the following
topics: moisture management; temperature regulation; stretch; high strength;
reflective wear; support wear; UV protection; windproof, waterproof and 
water-resistant technologies; flame retardancy; and "smart" textiles

• A company profile, outlining the business, product, market and
manufacturing strategies employed by a key player in the performance
apparel industry 

• A summary of business news and developments affecting global
performance apparel markets, majoring on innovations, mergers and
acquisitions, investments, joint ventures, and financial performances.
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Home Textiles UPDATE
Essential and up-to-date information on 
the global home textiles sector 

Launched in response to growing demand for news coverage of the
home textiles industry Home Textiles UPDATE is an executive
briefing which includes details of the latest developments and
business news in the sector. Every issue focuses on product
developments and innovations in the home textiles sector. In
addition, we provide a business update each month – so that you
remain aware of the key players and their activities, and so that you
can plan your company's strategy with confidence.  

A subscription to Home Textiles UPDATE includes twelve issues,
delivered once a month by email.  

What’s in it?
Home Textiles UPDATE includes information on the 
following: 

• carpets and other floorcoverings

• towelling products 

• curtains and other window
coverings

• mattresses

• bedding products 

• table linen 

• upholstery fabrics

• wallcoverings

Please send me:
■ I would like to subscribe to Home Textiles Update (12 issues)

Price: UK Rest of Europe, The Americas
Middle East & Africa & Asia Pacific

■ Electronic format £130 + VAT €150 US$190
- single named user licence 

■ Electronic format £260 + VAT €300 US$380
- multi-user, single site corporate licence 

■ Electronic format £780 + VAT €900  US$1,140
- multi-user, global corporate licence 

Please write your email address here

Please note that sterling prices apply to customers whose delivery addresses are in the UK only. Euro prices apply to customers 
in the rest of Europe, Middle East and Africa, and US dollar prices apply to customers in the Americas and Asia Pacific.

Recent issues have included information on the following:   

Product developments and innovations 

Business update

Anti-dust mite bedding

Bed and bath linen products  

Fabrics for home textiles

Fabrics for outdoor upholstery

Fibres for home textiles

Finishing treatments for home
textiles

New bedding products containing
novel fibres

Sustainable fibres

Trend forecasts

Wallcoverings

Yarns for home textiles

Acquisitions, divestments and
mergers

Carpet recycling

Events

Financial results

International trade policy 

Joint ventures, cooperation,
licensing and distribution 

Manufacturing facilities

Markets 

New brands

New stores

Online retailing

Vital for
anyone who
wants to do
business in
this sector

Let Textiles
Intelligence act
as your research
department
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