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1) Future potential for textile materials and technologies 

 

World production of textile fibres (synthetic fibres, cotton, wool and many more) grew from 

23.9 to 81 million tonnes between 1975 and 2011. Hence, the global market for textiles and 

clothing has grown continuously. 

 

The global textile sector will remain a growth market in the future because 

 

� the population continues to increase, and with it the demand for traditional products 

(clothing and household textiles), while 

 

� the new and highly innovative field of technical textiles has developed vigorously over 

the last 20 years and is set to expand further. 

 

In 2010, 1.9 million workers in 125,000 companies generated a turnover of €172bn for the 

European textile and clothing industry. Nevertheless, the sector has seen a steady decline since 

the end of the 1960s in Western Europe and since the beginning of the 1990s in Eastern 

Europe. Even as recently as between 2006 and 2010, the number of workers fell by around 75%. 

 

Ongoing globalisation has seen labour-intensive industry sectors, in particular the clothing 

industry, relocate their production to low-wage countries. As a result, only 5% of clothing 

bought in Germany today is actually made in domestic production facilities. The decline has 

proceeded significantly more slowly in the capital-intensive textile industry. This difference is 

also demonstrated by the ranking of European countries in the two sectors. 

 

European countries with the highest number of workers in the textile and clothing industries 

(in thousands): 

 

Country     Textile industry Country Clothing industry 

Italy 177.5 Italy 266.9 

Germany 88.8 Romania 209.0 

United Kingdom 63.8 Poland 150.3 

Spain 59.4 Bulgaria 136.0 

Poland 58.6 Portugal 112.7 
 

(Source: Gesamtverband der deutschen Textil- und Modeindustrie (Confederation of the German Textile and 

Fashion Industry): Zahlen 2011 (Figures), Berlin, pp. 19–21) 

 

At the same time as the slowdown in the traditional areas of clothing and household textiles, a 

new and steadily growing product group has established itself within the textile industry in the 

last 20 years: technical textiles. This sector has grown by approximately 40% since the mid 90s. 

Technical textiles are distinct from conventional textile products in that they are created and 

used purely from the viewpoint of functionality. The range of applications encompasses vehicle 

airbags, textile seals and filters for industry, fibre- 
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reinforced composites for sports equipment and aeroplanes, and even textile-reinforced 

concrete for the construction industry and textile implants used in the medical sector. For the 

most part, these are products with a high degree of innovation and very diverse and specialised 

fields of application. This is therefore a market which also offers small and medium-sized 

enterprises real opportunities and a wide sphere of activity. Globally, Europe is the leading 

market for technical textiles, and within Europe Germany is ranked number one. In terms of 

world exports, Germany has a 12.5% share, followed by the USA at 10.8% and China at 8.8%. In 

2010, turnover was €7.8bn. This development, in the space of 25 years, has seen the sector 

taking its place as not only the most dynamic, but also the dominant field in the industry. 

 

Due to the wide range of fields of use for technical textiles, the market is heavily segmented. 

This means that certain individual areas have seen disproportionally high growth. Included 

here, in particular, are product groups and fields of application such as: 

 

� high-performance fibre-reinforced composites. Due to the enormous potential for 

lightweight construction, the market for carbon fibre-reinforced plastics (CRP) is 

developing especially vigorously. Annual growth of 12% is forecast for the period to 

2018. 

 

� Smart Textiles. Experts predict that the market for textiles with sensory and/or 

electrically conductive functions will be worth €1.4bn in 2015. Here the greatest 

potential is in healthcare, automotive construction, sports and functional clothing. 

 

� Automotive industry. At the present time, every car contains textiles amounting to 20–

25 kg or 45 m². In the next three years, this is expected to rise to 30 kg on average. 

 

� Non-wovens. Global production of non-wovens has increased by 7% year on year for 

many years now. In Europe, production quantities grew from 0.45 to 1.8 million tonnes 

in the period from 1990 to 2010. There is a high growth potential for non-wovens 

primarily in filter technology, and also in the forward-looking fields of fuel cell and 

battery technology. 

 

� Textile architecture and membrane structures. The size of the market for textile roofing 

and building structures has tripled since 1990. Owing to their aesthetic qualities, 

minimal use of material resources and low costs, and the fact that they can be equipped 

with new functions – e.g. solar cells – this area will continue to show strong growth in 

future. 
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Important future paths for textiles production therefore involve  

 

� opening up completely new fields of application 

 

� multifunctional integration of sensor systems and electronics 

 

� the use of new, high-strength, intelligent or custom-made fibres and threads 

 

� the development and integration of additional functions (UV protection, climate 

regulation, etc.). 

 

The following directions for development must be emphasised in textiles production processes: 

 

� increasing involvement of the customer in the value creation process (mass 

customisation, open innovation) 

 

� increased resource efficiency 

 

� decentralised self-management of production and networking with overarching value 

creation partners. 

 

Cross-sector and interdisciplinary collaboration will be significantly strengthened in the future. 

At the forefront of this will be information and communications technology, nanotechnology, 

bionics and print technology. 

 

For many thousands of years, humans have almost exclusively used textiles to provide clothing. 

This monopoly results first and foremost from textiles possessing a range of properties not 

shared by other materials. The dynamic development of technical textiles in the last two 

decades has demonstrated that these properties are also in demand in many other, 

predominantly highly innovative, sectors. A consensus among experts suggests that this process 

is just at the beginning. Particularly as a result of the multifunctional integration of sensor 

systems and electronics "textiles can be an important platform for the human-machine 

interface (HMI) in future" (Bayern Innovativ: Textil und Zukunft (Textiles and Future), 

Nuremberg 2012, p70). 

 

The following analysis of textile materials and technologies aims to represent those current 

innovations which are relevant to fashion designers. It is possible to find examples throughout 

the world – in China, Taiwan or South Korea, for example – for the majority of these innovative 

developments. This analysis focuses primarily on Europe and, in turn, on Germany. Four 

innovations from the federal state of Mecklenburg-Vorpommern are included in this collection. 
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2) Current textile innovations 

 

2.1) Fibres and threads 

 

2.1.1) Natural fibres 

 

Corn 

Materials produced under the brand name "Biophyl" use a special polyester polymer known 

as PTT in which glycol, produced from crude oil, is replaced with corn sucrose. This results in a 

particularly soft, elastic and easy-care material.  

 

� www.advansa.com 

� www.invista.com 

 

 

Milk 

From 2013, the first 1000 tonnes of the new fibre designated "Qmilk" will be produced. The 

only raw material used is milk that is not suitable for use as a foodstuff. Properties: 

regenerates cells, moisturising, antibacterial. 

 

� www.milkoflex.de 

� www.qmilk.eu 

 

           
 

(Photo source: Financial Times Germany, enable 08/2012) 

 

 

 

 

 

 

 

 

 

 

 



 

5 

 

Fish slime 

Canadian scientists have succeeded in producing fibres and threads from the slime secreted in 

large quantities by the eel-like hagfish. This new natural resource is as tear-proof and elastic 

as spider silk. 

 

         
 

(Source: Der Spiegel, No. 5/2013, page 97) 

 

Peat fibres 

Peat fibres are extracted from the preserved remains of cottongrass grown in moorland. 

Textile processing is only possible via a prior wet treatment with various substances. Certain 

groups of people have attributed a healing effect to peat fibre. 

 

� www.torffaseratelier.ch 

� www.wandil.de 

 

              
 (Source: www.wandil.de) 
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Nettle fibres 

The practice of using fibres from stinging nettles for textiles goes back at least 3,000 years – as 

it does with other plant-based fibres such as flax and hemp. Nettle fibres are very fine and 

tear-proof, with good breathability. NFC GmbH from Mecklenburg-Vorpommern has 

succeeded in extracting fibres for textile and fashion production on an industrial scale from 

nettle plants grown in the region. A similar concept is also being developed by a company 

based in the Netherlands.  

 

� www.netl.nl  

 

 

 
(Source: www.netl.nl) 
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Bamboo 

The natural material used in textiles grouped under the heading of "bamboo" is mostly 

bamboo cellulose which is processed to produce viscose. This material has no different or 

improved wearing properties compared to other cellulose fibres produced from beechwood 

or wheat straw, for example. Any positive properties of the natural material are lost during 

the chemical process to produce the textile pulp. 

 

  
(Source: TVP-Magazin 2/2013, p. 22/23) 

 

 

2.1.2) High-strength fibres 

 

Owing to the polymer structure, this group of fibres has a very high linear tensile strength. In 

the clothing sector, use is predominantly made of para-aramids (Kevlar) and high-modulus 

polyethylene fibres for protective overalls and vests (for stab, cut and ballistics protection). 
 

� www.safeguardclothing.de 

� www.dpp-europe.com 
 

For technical applications (aeroplane and automotive construction), carbon and glass fibres 

are increasingly being used. As carbon is 80% lighter than steel, this material has very 

significant potential for the future. 
 

� www.carbon-blog.de 

� www.sglgroup.com 

             
(Source: www.carbon-blog.de) 
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2.1.3) Metal fibres 

 

This group includes both fibres made from pure metal, in particular from steel, and metallised 

flexible fibres and threads. Above all, it relates to silver- or copper-coated materials. Fields of 

use: avoidance of electrostatic charging (clean room garments), electromagnetic shielding, 

electrical conductivity. 

 

� www.schoeller-wool.com 

� www.stat-x.biz 

� www.swiss-shield.ch 

 

         
Photo: knitted steel wires, manufactured by Buck Enterprises LLC, Germany 2004. 

(Photo source: Extreme Textiles, Mathilda McQuaid, Thames & Hudson) 
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2.1.4) Intelligent fibres and threads 

 

Gold coating 

In 2011, the research institute EMPA in St. Gallen succeeded in creating a thread with 

nanometre-thick gilding suitable for industrial production. The silk-weaving company 

Weissbrod-Zürrer AG used this to make ties. They were priced at €6,200.  

 

� www.empa.ch 

� www.weisbrod-zuerrer.ch 

     
(Photo source: markets, 2/2012) 
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Silver coating 

Threads coated in silver can be used to produce specific electrically conductive, shielding, 

antistatic, antibacterial, odour-inhibiting and other effects. 

 

� www.statex.biz 

� www.artecs.de 

 

 

Bicomponent fibres 

These consist of two synthetic polymers with different shrinking tendencies and distinct 

melting points. This means that it is possible to create a very wide variety of specific 

combinations with other fibres and materials such as plastic, metal and cellulose. 

 

� www.trevira.com 

� www.hordastans.se 

 

    
(Source: www.hordastans.se) 

 

 

Shape memory 

Materials which change shape at the touch of a button, or return to their original shape, are 

gaining ever more importance in technology. The research focuses in particular on special 

polymers that can be custom-produced by means of organic chemistry. In terms of textiles, 

fibres and threads from polymers of this type mean that, for example, crinkled fabrics resume 

their original smooth form on heating. 

 

� www.nfp62.ch  
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Velvet effect 

The new thread marketed under the name "atmofil" forms loops and gathers in the fabric. 

This creates a "peach-skin" effect in the surface (velvet, suede or velour effect) 

 

� www.itv-denkendorf.de 

� www.twd.de 

 

         
(Source: www.twd.de/twd_atmofil_d.pdf)  
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2.2) Textile surfaces and technologies 

 

3D weaving 

Three-dimensional textile structures are predominantly required as preforms for fibre-

reinforced composites. There are several processes, which differ mainly in the number of 

thread systems used. Because the form is close to the final shape, e.g. for helmets or seat 

shells, seams can be avoided. 

 

� www.bekleidung-der-zukunft.de/projekte 

� www.shape3.com  

 

 

 
 

(Source: www.bekleidung-der-zukunft.de/Projekte/3D%20Weben.htm) 

 

 

OptiKnit 

OptiKnit is a new non-woven fabric based on the Malimo process. The material's uniform 

distribution of fibres makes it very flexible and suitable for draping. As a result, it can be used in 

outerwear as a well-priced alternative to Loden. 

 

� www.stfi.de 

� www.nadinenitsche.de/press/KWP_02-2005_de.pdf 
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Seamless knitting process 

Since the end of the 1990s, circular knitting machines have been in use that can produce a wide 

range of clothing without seams. The excellent elasticity of the material ensures a good fit. At 

the same time, it is possible to knit a diverse range of patterns and designs. 

 

� www.santoni.com 

� www.nautilus-skin-touch.de 

 

  
(Source: www.santoni.com/areeprodotto/activewear) 

 

  
(thoni mara - registered brand of nautilus skin touch – collection for women and men, source: www.nautilus.de) 
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Wovenit technology 

Wovenit brings together the three processes of weaving, warp knitting and weft knitting into a 

unique technical process. As a result, two- and three-dimensional products can be created in a 

defined shape without waste. To date, the products made by this company based in Wismar 

(Mecklenburg-Vorpommern) have only been used in the field of technology. 

 

� www.wovenit.de 

� www.visiotex.de 

 

     
(Source: www.wovenit.de/vielfalt) 

 

 

Crinol artificial horse hair 

The two-layered structures of a fabric made from transparent Crinol produces materials and 

creations with striking light and shade effects. 

 

� www.gaschlerhutdesign.com  

 

   
(Source: www.gaschlerhutdesign.com – Projects/transparent white) 
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Structured felt 

The fabric known as structured felt has an eye-catching three-dimensional surface. This effect 

arises from multiple weaves alternating between wool and polyester layers, which are then 

needled together. 

 

Patent holder: Grazyna Grabowicz, Zsófia Gudlin 

 

  
 

 
(Photos: Grazyna Grabowicz) 
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Tyvek spunbond 

Under the brand name Tyvek, the company DuPont produces a non-woven fabric that feels like 

paper but is very tear-resistant. The material is used primarily for protective clothing, packaging 

and building wraps. The designer Anne Trautwein has cut this fabric into strips and knitted it 

together. The resulting clothing is very light, breathable and washable. 

 

� www.formliebestudio.de 

� www.luxaa.de 

 

        
(Photos: left – "metris" collection, right – "moments in spring" collection; 

Source: www.luxaa.de) 

 

 

Digital printing 

Digital printing of textiles is typified by strong growth and permanent innovation. Important 

new developments include: 

 

- increased printing speed (up to 5,000m
2
/h) 

- expanded range of usable materials (silk, elastic materials, leather, towelling, etc.) 

- accurate colour printing of a pattern onto knitted goods 

- constantly improving print quality 

- the use of dyes that are not harmful to the environment. 

 

� www.reggianimacchine.it 

� www.multiplot.de 

� www.textilio.de 
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(digital printing of textiles, source: www.extra-textildruck.de) 

 

 
(Printing of textiles, source: www.multiplot.de) 

 

 

Auxetics 

Auxetic materials become wider when stretched lengthways and firmer when compressed. 

This effect arises primarily due to the internal structure. Key applications as textiles include 

upholstery and protective vests. 

 

� www.auxetix.com 
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2.3) Electronics integrated into textiles 

 

Solar Cells 

Around 50 solar cells stitched onto a handbag provide enough energy to charge a mobile 

phone or a battery placed inside the bag. At night, opening the bag activates optical fibres 

inside it, providing enough light to make it easy to find keys or lipstick. 

 

� www.frti.ch (Projects/Solar Handbag) 

 

         
 

         
(Source: www.frti.ch, Projects/Solar Handbag) 
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Printed electronics 

Conductive inks make it possible to produce electronic components at very low cost on 

flexible materials such as films, papers or textiles. Printed data storage devices and batteries 

are already available. Solar cells, RFID chips and loudspeakers are going to be launched on the 

market shortly. The goal of the research is colourful flexible displays for computers and 

televisions that can be rolled up.  

 

� www.printechnologics.de 

� www.plasticlogic.com   

 

 
(printed battery, source: www.printechnologics.de)  

 

   
(RFID tags printed on film, Source: www.heise.de)  
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(Source: Spiegel-Online/Photo gallery: Printed computer technology on plastic film) 

 

 

Stretchable electronics 

The EU research project STELLA (STretchable ELectronics for Large-area Applications) has 

produced, among other things, intelligent wound dressings and stretchable textile circuit 

boards. The project involved 11 partners from 4 countries, and cost around €13m. 

 

� www.stella-project.eu  

 

 
(Stretchable substrate with LEDs, still functioning after being crumpled (TU Berlin),  

Source: www.stella-project.de/ProjectSummary) 
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Gecko effect 

Creation Baumann AG, based in Switzerland, has developed self-adhesive textiles under the 

name "Gecko". A silicon coating enables fabrics to stick to glass surfaces and mirrors and be 

removed again without leaving a mark. 

 

� www.creationbaumann.com  

 

   
(Source: www.creationbaumann.com/produkte)  

 

 

Textile transponders 

RFID transponders are essential to modern logistics and product life-cycle management. 

Flexible and washable transponders which can also act as labels are now available to the 

textile and fashion industry. 

 

� www.deister.com/textag-system.com 

 

 
 

    
(Source: www.deister.com; deister electronic® concept, catalogue) 
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Active lighting (LED) – glowing corsages  

Using around 50 LED sequins, the Swiss embroidery firm Forster Rohner has integrated active 

points of light into a corset. The LEDs are programmed to accentuate the embroidery on 

movement.  
 

� www.frti.ch (Projekte/Corsage Magique) 
 

              
 

              
(Source: www.frti.ch, Projekte/ Corsage Magique) 

 

 

LifeShirt 

At ISPO 2013, a Taiwanese company presented a cycling top that enables continuous physical 

data monitoring. The top is fitted with a sensor to measure heart rate, breathing rate and skin 

temperature. 

 

� www.hightechtextilien.com 

� www.aiqsmartclothing.com  
 

 
(Source: www.hightechtextilien.com/1/post/2013/01/integrierte-sensoren-in-radshirt.html)  
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Active lighting – optical fibres 

Specially targeted damage to the surface of the fibre causes optical fibres to emit the light fed 

in to them over their entire length. Optical fibres can be used in weaving, warp-knitting, weft-

knitting and embroidery. 

 

� www.stfi.de 

� www.lbm-licht.de 

 

 
(Source: www.pofac.de/pofac/de/was_sind_pof/anwendungen.php)  

 

 

Active lighting – electroluminescence 

Electroluminescent pigments are applied to the surface of a textile made from conductive 

threads. As a result, it is possible to produce illuminated images that look like photos. 

 

� www.titv.de 

� www.lightattack.de 

 

 
(Source: www.titv.de) 
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Energy storage 

Canadian scientists have developed a battery in the form of a fibre. The energy-storing 

fibre is woven into pieces of clothing and can apparently provide enough energy to operate 

a defibrillator. 

 

 
(Photo: Textile factory in Columbia: A fibre is an energy store. (Image: Albeiro Lopera/Reuters) 

Source: www.golem.de/news/wearables-die-textilfaser-wird-zum-stromspeicher-1202-89663.html)  

 

 

2.4) New textile functions 

 

Skincare 

Due to the incorporation of zinc, the smartcelTM sensitive fibres have a skin-protecting and 

antibacterial effect. 

 

� www.smartfiber.de 

 

A fibre has been developed under the brand name "Sea Cell" which combines cellulose and 

seaweed. This allows the vitalising power of the seaweed to be transferred to the skin. 

 

� www.smartfiber.de 

 

Healing 

Seaweed is incorporated into the cellulose fibres of SeaCell. This seaweed contains active 

agents with healing properties which are activated by the exchange of matter between the 

fibres and skin. 

 

� www.smartfiber.de 
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A sense of wellness 

The Swiss firm Clariant has developed a microencapsulation technique integrating cosmetics 

into textiles having a cosmetic effect, under the brand name "Quiospheres". The high-quality 

ingredients are claimed to create a feeling of well-being.  

 

� www.textiles.clariant.com 

 

Antimicrobial effect 

An antimicrobial effect is achieved through incorporating silver ions. This significantly reduces 

bacterial growth. At the same time, it inhibits the development of odours and counteracts the 

discolouration of textiles.  

 

� www.trevira.de (Trevira Bioactive) 

� www.binamed.de 

� www.silber-gree-products.de 

 

Circulation improvement 

Targeted compression significantly increases blood flow through the arteries. For athletes, this 

provides a higher oxygen content in the blood, and hence more energy and faster recovery. 

 

� www.cepsports.de 

 

            
 

(Source: www.cepsports.com) 

International Journal of Sports Medicine, vol. 27, 2006 
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Temperature regulation 

The functional material "Coolmax" transports sweat from the body to the exterior of clothing. 

Coolmax cools and dries the body fast. 

 

� www.advansa.com 

� www.invista.com 

� www.fttex.de 

 

 
Photo: Gore-Tex® Thermal Protection, manufactured: W.L. Gore 

(Photo source: Extreme Textiles, Mathilda McQuaid, Thames & Hudson) 

 

Warming lining 

"Thermolite", consisting of hollow fibres, offers the maximum amount of heat at the lowest 

possible weight. The fibres dry 50% faster than cotton. 

 

� www.advansa.com 

� www.fttex.de 
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Light reflection 

The use of special thread and weaving technologies has produced reflective textiles for large-

scale protection in poor visibility. If light falls onto the fabric in dark conditions, millions of tiny 

glass balls reflect the light back towards the direction of origin. Fields of use: Motorbike and 

cycle gear, workwear, shoes etc.  

 

� www.schoeller-textiles.com (schoeller-reflex) 

 

Heat protection 

The fabrics and knitted fabrics made from aramid fibres are marketed under the brand names 

Kevlar and Nomex. 

 

� www.tfritsche.de 

� www.ibena.de 

 

  
Photos: Heat protection, designed by Lion Apparel Inc, manufactured by: W.L. Gore 

(Photo source: Extreme Textiles, Mathilda McQuaid, Thames & Hudson) 
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Alarm actuation 

The fabric is shot through with conductive threads and micro-controller chips. In the event of 

damage, an alarm will be triggered immediately. Ettlin Spinnerei und Weberei Produktions 

GmbH from Baden-Württemburg has applied for a patent for this innovation. The Fraunhofer 

Institute for Reliability and Microintegration was involved in developing this product (Source: 

Bayern Innovativ, September 2012). 

 

UV protection 

UV protection has been achieved by incorporating pigments into the thread. The pigments are 

surrounded by the fibre and cannot be washed out. This makes it possible to achieve UV 

protection up to factor 50. 

 

� www.my-hyphen.com 

� www.sunskin.cde 

� www.coldblack.ch 

 

     
(Source: www.schoeller-textiles.com/technologien/coldblack) 

 

UV protection and permeability 

Fabrics developed under the brand name "TanThru®" are completely opaque but nonetheless 

allow the sun's rays to penetrate them. This allows for all-over tanning with a consistent UV 

factor (protection factor 4-8). 

 

� www.solar-schwim.com 
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Wind protection 

Membrane textiles provide durable outward wind protection while at the same time ensuring 

high breathability on the inside. Sweat and moisture are reliably drawn outwards and 

prevented from returning. 

 

� www.gore.com (Windstopper Clothing) 

� www.3xdrey.com 

 

Antistatic 

Textiles can pick up an electric charge as a result of friction. The resultant discharge can be 

painful and create sparks. However, an antistatic effect can be achieved, primarily by 

incorporating conductive materials (carbon or metal fibres, silver coating etc.) 

 

� www.avamex-garne.de 

� www.dynatex.be 

� www.goreprotectivefabrics.com 

 

Insect protection 

Clothing manufacturer ALBERTO has developed golf trousers that provide effective protection 

from ticks and gnats. The underlying garment is a fabric treated with 3xDry technology by 

Schoeller Textil AG. 

 

� www.alberto-golf.com 

 

Odour absorption  

Textiles can be finished using special chemical processes in such a way that pollutants and 

odours entering the air in the room, such as cigarette smoke, cooking smells, exhaust gases 

etc., are broken down. In addition to household textiles (curtains, drapes, carpets etc.), odour-

eliminating underwear has also been on the market since the end of 2012. 

 

� www.focus.de (13.11.2012, odour-eliminating underpants) 

� www.lindenfarb.de  

 

Electromagnetic shielding 

Using electrically conductive monofilaments or coatings, textiles can be produced that offer 

shielding from electromagnetic radiation or electrosmog. The degree of shielding is variable. 

Applications range from clothing and home textiles to industrial and military use. 

 

� www.swiss-shield.ch 
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Dirt repellent 

A special finishing process creates three-dimensional surface structures on textiles, to which 

particles of dirt are unable to cling. The pattern for this concept is the lotus effect which 

occurs in nature. 

 

� www.nanosphere.ch 

 

 
Photo: Water droplets on a water cabbage, Pistia stratiotes, Author: Moritz Holzinger 

(Photo source: www.wikipedia.de) 

 

Wear resistance 

The material, originally developed for motorcycle sport, has two to three times the resistance 

to tearing and abrasion compared to nylon or polyester surfaces. Compared to cotton, 

resistance is 14 times better. The effect is achieved primarily through the use of aramid fibres 

(Kevlar). 

 

� www.schoeller-textiles.com/.../schoeller-keprotec   
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Muscle support 

In 2012, sports undershorts with integrated Kinesio tape were developed under the brand 

name "symbiose-Tight HE". The shorts were produced without seams, using seamless 

technology, and comprise 18 different material structures. These mimic the profile of the 

musculature, so that muscles are supported and assisted during sport.  

 

� www.sympathisant.eu 

� www.facebook.com/sympahtisant.waesche 

� www.kinesiowear.com 

 

 
 

(Source: www.kinesiowear.com) 

 

 

Anti-cellulite jeans  

"Skintex" is a finishing process which enhances textile with nourishing ingredients and 

aromatic substances. The active ingredients are gradually released through friction. As a 

result, scented, cooling or nurturing effects can be achieved. Using this process, Miss Sixty 

brought the first anti-cellulite jeans to the market.  

 

� www.innovationintextiles.com/cosmtotextiles-at-a-crossroads 

 

Integrated airbag 

Custom-made leathers for racing motorcyclists have contained an airbag for some years now. 

This solution has now been transferred to textile jackets and waistcoats currently available as 

motorbike gear. This "D-Air® Street" system improves protection by over 70%. 

 

� www.dainese.com  
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Colour change 

As a result of a special chemical finishing process, white threads gain colour in sunlight. In 

enclosed spaces, the colour is lost again.  

 

� www.solaractiveintl.com 

� www.kathyschicker.com  

 

 

2.5) Software for fashion designers 

 

The available software is very extensive and diverse. At the same time, new versions are 

constantly being brought to the market. For this reason, listed below are the most important 

providers by topic. 

 

Overall process: From design to the shop 

 

� www.lectra.com 

� gerbertechnology.com 

� www.polytropon.com 

 

Creation: Design, colouration, style libraries etc. 

 

� www.koppermann.com 

� www.nedgraphics.nl 

� www.triadem.com 

� www.cds-designsoftware.de 

 

Pattern design 

 

� www.koppermann.com 

� www.triadem.com 

� www.grafis.de 

� www.coat.de 

 

Product data management 

 

� www.koppermann.com 

� www.triadem.com 

� www.hytex-fashion.de 

 

Multimedia visualisation and presentation  

 

� www.cadmodelling.it 

� www.optitex.com 

� www.miralab.ch 

� www.anova.de 
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Case study: CDS Design & Software GmbH, Berlin 

 

� Corel for Fashion - Fashion Design Software 

This program package enables quick and simple design and colouring of mock-up 

drawings and facilitates data management and precise handling of nodes.  

 

 

                                                                      
 

 

 

       Macros for CorelDRAW X4 Graphics Suite 

 

 

 

 

 

 

� Style library 

The CDS style library is a vector-based CorelDRAW "database", with the objects 

being constructed in a modular system: this means that all elements are 

coordinated to one another and can therefore be freely exchanged or altered. 
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� Trend Research  

StyleLens: fastest fashion news from around the globe! 

 

The most important fashion trends of the month as a vector drawing in Adobe 

Illustrator or CorelDRAW format. 

 

       

 

Case study: Koppermann Computersysteme GmbH, Baierbrunn 

 

� TEX-DESIGN™ 

TEX-DESIGN™ is an optimised system for design, colouration and representation. 

This tool makes it possible to visualise creative ideas in the blink of an eye – and the 

numerous plug-ins ensure the necessary diversity in any field. 
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� TEX-DRESS™ – for realist ic 3D simulation 

This plug-in enables transfer or simulation of materials directly to an existing photo. 

As a result, models and outfits can be shown quickly and in a visually striking 

manner in images. 

 

                          
 

 

Case study: Lectra Deutschland GmbH, Ismaning 

 

� Presentation 

Easy-to-assemble mood boards, collection plans, and style information take 

seasonal trends and pricing constraints into account and simplify collection review 

preparation. Tools built specifically for the task allow designers to make 

adjustments as ideas change or new trends emerge. All design elements are 

managed together and are linked by push updates running throughout the 

collection. 
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� Smart Design 

Flexible tools and 3D simulations help designers turn trends into ideas and create 

samples more quickly than with traditional sampling. With 3D sampling, designers 

are now able to visualise style, colour, and fabrics without the need for numerous 

costly, time-consuming physical samples. The control and flexibility are made 

possible thanks to accurate 3D visualisation drives better decision-making and a 

reduced design life-cycle. 

 

 

 
Revolutionary design room tools 

 

 

 

 

 

 

Case study: Gemini CAD for tailored garments 

 

� In addition to all the usual functions, Gemini CAD software also makes it possible to 

implement parametric pattern design. This means it can take a standard pattern 

and immediately customise it on the basis of individual body measurements 

(www.apparel-derschnitt.com; www.geminicad.com). 

 

 

  
 

(Source: www.apparel-derschnitt.com/Gemini CAD Software) 
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Case study: Business process software for a small fashion label  

 

� bitFX from Rostock has created a software system that models the entire business 

process of small fashion companies. The process extends from production 

preparation (design, pattern construction, etc.) and purchasing of materials and 

ingredients, through planning and monitoring production processes, managing 

orders, customers and storage, to receipt of payment. The program was developed 

jointly with Heymann-Moden GmbH. An improved online version is currently being 

worked on which will be released in the coming months. (www.heytex-fashion.de) 

 

 

2.6) Measuring, manufacture, representation  

 

Virtual mirror 

The virtual mirror is intended to replace the tiresome trying on of clothes, and at the same time 

make recommendations for the overall outfit. The customer is photographed or scanned in 3D. 

The customer can choose pieces from the stock of virtual clothing items and "try them on" 

using the configurator. The mirror can also photograph the new outfits and send them to 

Facebook or Twitter for friends to comment on. Using a combination of 3D measuring and 

tailoring, it is also possible to choose just the materials and then try on finished outfits or 

costumes to see what they look like.  

 

� www.human-solution.com  

� www.shoplab.info 

� www.hhi.fraunhofer.de 

� www.adidas.de/neo-kleidung  

 

       
(Source: www.hhi.fraunhofer.de) 
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Virtual changing room 

At the heart of this technology lies a "robot mannequin" which can reconstruct or simulate ten 

thousand different body shapes and sizes. After inputting the measurements of an individual 

customer, the selected piece of clothing can then be tried on, virtually. 

 

� www.fits.me 

 

 
(Source: www.fits.me/de/losungen/virtuelle-umkleidekabine) 

 



 

39 

 

Virtual fashion show 

The Swiss research institute MIRALab has been developing multimedia simulation and 

presentation for around 15 years. The goal is a fashion show with virtual models that move 

around. 

 

� www.miralab.ch  

 

 
(Source: www.miralab.ch)  

 

 

3D measurement 

Several solutions are currently available for taking touch-free body measurements using a 

machine. The measuring cabin can be designed either in a stationary or a mobile version. Some 

technologies are part of an overarching system including 3D visualisation, CAD, virtual mirror 

and the like. 

 

� www.human-solutions.com 

� www.bodyscanningcrm.de 

� www.lobe-waesche.de 

 

    
(Source: www.lobe-waesche.de/3D_Masserfassung.html)  
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Remote body measurement 

The start-up company UPcload GmbH has developed a method for taking accurate body 

measurements via a webcam. It is intended, first and foremost, to reduce the proportion of 

returns for mail-order fashion retailers. 

 

� www.upcload.com 

 

 

 
(Photo source: www.upcload.com) 

 

 

Simulation and representation of material 

The software package for household textiles called "ambiente", developed by Anova 

Multimedia Studios GmbH based in Rostock, is now the industry standard. It enables fabrics 

(jacquard, prints, embroidery, etc.) to be simulated so that a product can be viewed in photo 

quality prior to production. In another step the program can show how the fabric would look 

once made into a curtain, seat cover, drape or tablecloth. These solutions can also be used to 

simulate clothing materials and their applications. So, for example, a finished dress can be 

represented in a range of different real or virtual materials. 

 

� www.anova.de 
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Gluing instead of stitching 

Perfectly Nude from HANRO is a range of ladies' underwear with glued seams instead of 

stitched seams. The product line "Tape" by Grit and Jerszy Seymour, which was first marketed 

back in 2005, was distinctive in its use of adhesive tape for seams. 

 

� www.ntt-int.de 

� www.jerszyseymour.com 

  

 
(Photo: www.jerszyseymour.com, „Tape made to measure, 2005“) 

 

Ultrasonic welding 

As early as the 1960s, attempts were being made to replace stitching by welding. In order for 

this to work, a polymer content of at least 60% is required. This method has found practical 

application today in foundation garments (e.g. the "Light & Comfort" model from Triumph), 

above all because of the greater elasticity of the seams. 

 

� www.sonotronic.de 

� www.schips.com  
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3) Design examples for smart clothing 

 

  

Eley Kishimoto for Hussein Chalayan 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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Alexander McQueen for Givenchy 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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Alexander McQueen for Givenchy 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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Miu Miu, Autumn/Winter 2008–2009 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson  
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Philips Design, Bubbelle and Frisson dresses, 2006 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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Jakob Schlaepfer for Georges Chakra, Spring/Summer 2009 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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Tom Gallant for Marios Schwab, Autumn/Winter 2009–10 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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Tom Gallant for Marios Schwab, Autumn/Winter 2009–10 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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"Radiation Invasion", Van Herpen's collections, Spring/Summer 2010–2011 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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"Synesthesia", Van Herpen's collections, Autumn/Winter 2010–2011 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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"Crystallization" with Joost Vandebrug, Van Herpen's collection, Spring/Summer 2011 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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"Crystallization" with Joost Vandebrug, Van Herpen's collection, Spring/Summer 2011 
Photo source: Digital Visions for Fashion + Textiles: Made in Code 

Sarah E. Braddock Clarke and Jane Harris 

Thames & Hudson 
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"Take That – LED jackets by Moritz Waldemeyer" 

Collaboration between Moritz Waldemeyer and James Long 

Photo source: www.waldemeyer.com 

 

 1   
Jacket with LED video system: Jacket manufactured by Hardy Amis 'master taylor Jan Cicmanec 

LED system by Moritz Waldemeyer 
Photo source: www.waldemeyer.com 
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Laser dress and laser hat by Hussein Chalayan 
Photo source: www.waldemeyer.com 

 

 

 
Galaxy Dress by CuteCircuit (Francesca Rosella and CEO Ryan) 
Photo source: www.cutecircuit.com 

  

 

Interactive climate dress 

The climate dress measures the CO2 concentration in the surrounding air and interprets this 

information in the form of different light markers on the dress. 

Design: The Danish Design School / Tine M. Jensen 

Embroidery: Forster Rohner AG 
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4) International sources of information 

 

4.1) Trade fairs and conventions 

 

� Texprocess – leading international trade fair for processing textiles and flexible 

materials  

 

Frankfurt   10/06/2013–13/06/2013 

Atlanta   13/05/2013–15/05/2014 

 

� Techtextil –  specialist international trade fair for technical textiles and non-wovens 

 

Frankfurt   11/06/2013–13/06/2013 

Shanghai   October 2014 

Mumbai   03/10/2013–05/10/2013 

Anaheim (USA)  19/03/2013–21/03/2013 

Moscow   11/03/2014–13/03/2014 

 

� Avantex Symposium – forum for innovative clothing textiles 

 

Frankfurt   11/06/2013–12/06/2013 

 

� Technotextil Brasil 

 

Sao Paulo   15/04/2013–18/04/2013 

 

� Workwear and Clothing Show 

 

Silverstone (UK)  16/04/2013–17/04/2013 

 

� Smart Fabrics 

 

San Francisco (USA) 17/04/2013–19/04/2013 

 

� World Textile Conference SMARTEX 

 

SharmElsheakh (Egypt) 14/05/2013–16/05/2013 

SharmElsheakh (Egypt) 19/11/2013–16/05/2013 

 

� Hightex 

 

Istanbul   25/05/2013–13/03/2013 

 

� Aachen-Dresden International Textile Conference 

 

Aachen   28/11/2013–29/11/2013 
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4.2) Associations and institutes 
 

� www.textileinstitute.org 

 

� www.iafnet.com 

 

� www.euratex.org 

 

� www.iafi.com 

 

� www.natc.org 

 

� www.gcttg.com 

 

� www.textilefutures.co.uk 

 

� www.textranet.net 

 

� www.autex.ugent.de 

 

� www.textile-platform.eu 

 

� www.etu-net.org 

 

 

4.3) Networks and large projects 

 

� www.2bfutex.eu 

 

� www.crosstexnet.eu 

 

� www.smarttextiles.com 

 

� www.smart-embroideries-web.at 

 

� www.smart-textiles.net 

 

� www.smarttextiles.se 

 

� www.smart-textiles-network.ch 

 

� www.systex.org 

 

� www.smarttex-netzwerk.de 

 

� www.techtera.org 
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� www.textile2020.eu 

 

� www.stdl.se 

 

4.4) Information portals 

 

� www.technical-textiles.net 

 

� www.technicaltextiles.net 

 

� www.technicaltextilesinfrance.com 

 

� www.technitex.org 

 

� www.innovationintextiles.com 

 

� www.texbac.de 

 

� www.smart-textiles.net 

 

� www.smarttextiles.se 

 

� www.hightechtextilien.com 

 

� www.smarttex.it 

 

� www.aiqsmartclothing.com 

 

� www.smartclothing.tumbir.com 

 

� www.wearable.ethz.ch 

 

� www.subtela.hexagram.ca 

 

� www.smarttextilien.net 

 

� www.textilesintelligence.com 

 

� www.ccm.ece.vt.edn/etextiles 

 

� www.xslabs.net 

 

� www.sensingtex.com 

 

� www.textronicsinc.com 
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4.5) Books and reports 

 

� Technical Textiles 2012/2013, Frankfurt/M. 2012 

 

� Knecht, P. (Hrsg.): Technische Textilien, Frankfurt/M. 2006 

 

� Denkendorfer Kolloquium: Smart Textiles, Denkendorf 2005 

 

� Vargas, S.C.: Clothes – Textilen mit Elektronik, Hamburg 2009 

 

� Cho. G. (Hrsg.): Smart Clothing-Technology and Applications, Boca Raton 2009 

 

� Smart Textiles and Nanotechnologies: Applications, Technologies and Markets, Ilkley 

2012 

 

� CIRFS: World Markets For Technical Textiles To 2017. Droitwich 2011 

 

� Litton, M. u. M.: Handbook of Technical Textile Design, Aysshire 2012 

 

� Knecht, P. (Hrsg.): Funktionstextilien, Frankfurt/M. 2003 

 

� Knecht, P. (Hrsg.): Technische Textilien, Frankfurt/M. 2006 

 

� Denninger, F. (Hrsg.): Lexikon Technische Textilien, Frankfurt/M. 2009 

 

� Horrocks, A. R. / Annand, S.C. (Hrsg.): Handbook of Technical Textiles, Cambridge  

2000 

 

� O’Mahony, M.: Advanced Textiles for Health and Well-Being, London 2011 

 

� Adanur, S.: Wellington Sears Handbook of Industrial Textiles, Cambridge 1995 

 

� Mc Quaid, M.: Extreme Textiles, New York 2005 

 

� Mc Cann, J. / Bryson, D.: Smart Clothes and Wearable Technology, Newport 2009 

 

� Paradiso, R. / Vincenzini, P.: Smart Textiles, Zürich 2009 

 

� Quinn, B.: Textile Futures: Fashion, Design and Technology, New York 2010 

 

� Tao, X.: Smart Fibres, Fabrics and Clothing, Boca Raton 2001 

 

� Jayaraman, S. u. a.: Intelligent Textiles for Personal Protection and Safety,  

Landsdale 2006 

 

� Quinn, B.: Fashion Futures, New York 2012 
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� Clark, S.B. / Harris J.: Digital Visions for Fashion, London 2012 

 

� Bayern Innovativ: Textil und Zukunft, Nürnberg 2012 

 

� INNtex: Innovationsreport Textil 2011, Chemnitz 2011 
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