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Background
The Austrade mission program targeted business opportunity for Australian organisations by developing and expanding international collaboration and networks in Sweden and Germany. (Attachment #1)
Objectives


1. To examine the training and education effects of the technical and other developments in evidence in the Swedish textile education ,research and industry; and at the German Techtexstil  trade fair, symposiums ,congress and research institutes. 
2. Focus attention on new and emerging areas where the textile industry could develop and evolve

Introduction
The areas of importance and interest as related to the IFC’s mandate are:
· Training, education, skills and knowledge developments 

· Industry skills needs, gaps and shortages

· Clusters, networks, incubators and collaborative framework / models

· Evolving skills connected with leading edge technology and sustainability

· Industry engagement (particularly SMEs) with vocational education and training

· Qualification framework

· Transition and transformation from traditional to technical textile materials

·  Curriculum and courses on smart materials, nanotechnology, composites, medical, building, geotextiles, automotive, aerospace and renewable materials

· Market trends and innovative technologies 

Scope
 This report is structured as follows:
1. A general overview of main findings and recommendations
2. Events summary from the Swedish mission

3. Events summary from the German mission
4. Major trends, technological advances and sustainability issues
5. Conclusion 
6. Attachments
1. General Overview 
The technical textile mission was well organised, successful and highly productive in terms of achieving the IFC objectives.  
The key value findings are summarised in the following table:
	Organisation
	Subject

	Espira Incubator

(Boras Sweden)
	Geotextiles Development (geofabric capable of rain water retention at subsoil depth)

	
	The Textile and Fashion Factory (graduate students business start-up assistance)

	Boras University -  The Swedish School Of Textiles
	Education Program Matrix ( based on three fundamental cornerstones –design, technology, business & management)

	
	Waste Refinery Project (recycling cotton clothing by converting cotton based waste textiles to ethanol – enzymatic degradation and fermentation technology)

	Hohenstein  Institute (Boennigheim Germany)
	Oeko-Tex Testing ,Certification and Labelling ( founder and global leader in research and testing in the field of textile ecology across the whole of the supply chain)

	
	Hygiene & Biotechnology Research and Testing (innovative intelligent textiles and medical textiles for better health and wound healing)

	
	Clothing Physiology, Technology and Material Testing (proof of  quality, effectiveness and safety)

	EUROTEX (European Apparel and Textile Organisation) Brussels Belgium
	The European Technology Platform “LEAPFROG” (Leadership for European Apparel Production From Research along Original Guidelines – innovative fabric preparation, automated / robotic component assembly and whole garment production, advanced 3D body scanning and prototyping, ultrasonic and laser welding)

	CuteCircuit (Wearable Technology and Interaction Design company) London UK
	The Hug Shirt -send hugs over distance (Bluetooth enabled shirt via sensors and actuators – mobile phone transmitted interactivity )

	Klieverik

(Thermo processing equipment  developer)

Netherlands
	Latex free system - thermo fusing system (carpet fusing calendar) . Consumes 10% of the energy of a conventional line and uses just a fraction of the floor space. Products are 100% recyclable.


2. Events Summary from the Swedish Mission

2.1 The Australian delegation consisted of:
TFIA (Jo Kellock & Andreas Schimkus); TMC (Mark Brooks); LM Australasia (Michel Abeysekera);RMIT (Olga Troynikov); Austrade Sydney (Lucy Coward) ;IFC (Joe Merola).

2.2  Espira Incubator Visit
Espira is an innovation centre encompassing a science park and business incubator. The science park’s focus is on creating R& D projects connecting companies R& D activities (technical textiles, smart textiles and clean technology) with research institutes and universities. The business incubator supports start-ups from both industry and academia. A special focus is on generating spin-offs from existing companies. The uniqueness of the centre is the housing of seventeen leading business development support organisations providing a one-stop location for business development and innovation. The Textile and Fashion Factory is an incubator project involving Espira and the University of Boras graduate students. Graduates are offered a creative launching pad into the professional sphere. With professional help and free access to a studio, photography, models, catwalk, design, prototyping and testing facility young entrepreneurs are given the chance to develop ideas, management skills and business acumen.  
2.3The Swedish School of Textiles Visit
Sweden’s leading institution for research, development and education in the field of textiles. The Swedish School of Textiles is one of six departments at the University of Boras. In total the university is attended by about 12,000 students where approximately 1500 students are enrolled in the school of textiles. The school of textiles has some 10 professors and 20 postgraduate research students. There are no tuition fees at Swedish Universities. All research at the school of textiles is carried out in close collaboration with the business community, the industry, trade and retailing companies. The school has a Centre for Textile Research (CFT) that gathers international and national specialists who want to reinforce research in the textile and fashion sector. CTF is of central importance to the research and the artistic development work carried out at the school. Specific focus is placed around concepts relating to textiles in future material, soft electronics and smart textile systems for the body and its various environments. The other focus area is the complex research practices across design, science and technology which have proven to be successful in creating new synergies, concepts and products. Many professors and lecturers are internationally established scientists and well-known in their respective fields. Research and education are carried out in design, technology, handcrafts, management and trade.  Steps have been taken to integrate the various research profiles within the education streams. The school is a research institution, with strong roots in knowledge of what textiles are made of (materials), how they are used (technology), how they are made into products (design) and how they are bought and sold (management). The overall concept matrix of the three corner stones, design, technology and business /management forms the framework of education at the school (Attachment #2).The school is one of the few institutions of higher education in the world that has a full-scale textile manufacturing plant and testing laboratories . In the weaving department one can follow the development of the weaving techniques, from hand looms to looms with rapier and jacquard machines. In the knitting department one finds hand knitting, warp knitting, circular knitting and whole garment flat bed machines. The newest investments are circular and flat knitting machines with the ability to knit with metallic threads.  At the premises there is also a dyeing and finishing department where students can experiment with dyeing, bleaching, finishing and coating. The facility also includes sewing, pattern construction and a cutting room. There are three computer rooms at the school with access to design computer programs including a fully equipped printing laboratory. The inter-disciplinary approach to research, combined with a broad educational base, makes the school able to work in close co-operation with companies and other institutions; both nationally and internationally. 
This inter-disciplinary approach between the textile faculty and the chemical engineering department has resulted in a major breakthrough process in bioresource technology – ethanol production from cotton-based waste textiles. One third of the waste textiles produced from manufacturing clothing and other textile products are made of cotton. The converting technology is via alkali pre-treatment, enzymatic hydrolysis and fermentation. The conversion results in 99% yield from cotton based waste to glucose and a total ethanol production of 0.48g/g of pre-treated cotton. Commercialization of the technology is occurring at the Waste Refinery Centre of Excellence in Boras where proof of concept and system optimization is occurring.  
2.4
Attend Future Design Days forum
The theme for the forum was Technology Changes Business – Australia and Boras in textile alliance, “Harsh economic times breed interaction across both industrial and national borders.” 

The initiative arranged by Future Lab brought together business, a university and a city to strengthen a development process with sky-high potential via Smart Textiles. Representatives from Sweden and Australia shared experiences, discussed developments and trends, new business opportunities and collaborative ventures via presentations and panel debate. 
 Conclusion: an overwhelming desire for greater cooperation between Boras and Australia.
2.5 Ludvig Svenson AB Visit
Svenson is a company with 400 employees and 50 million Euro turnover per annum. The company has changed from being a textile company which produces traditional products such as fabrics for curtains and upholstery to being one of the foremost in the world within climate controlling technical fabrics for greenhouses. Svenson is world leader in climate screens for indoor and outdoor use. Light, temperature and humidity can be controlled with the aid of fabric screens. 
 The upholstery and curtain fabrics are developed in line with a sustainability approach  giving a choice from organic materials and ecolabelled textiles such as organic cotton, linen and woollen fabrics (ecofriendly and labelled with Ecolabel). Fabrics are able to reduce heat and light transmission .All textiles are also certified according to Oko-Tex. 

     
2.6 FOV Fabrics AB Visit
FOV produces 15 million square metres of advanced woven fabric every year in a vertically integrated plant. FOV develops, manufactures, markets, and exports technical woven textile and functional garment fabrics. It offers apparel textiles, such as sportswear, outdoor, street wear, fashion wear, and work wear fabrics. The company also provides technical textiles, such as airbag fabrics. The automotive industry as well as producers of sportswear and leisurewear garments are FOV’s major clients. FOV’s Fabrics performance characteristics, including durable water repellence, waterproofness, windproofness, breathability, UV protection, easy care and comfort. The weaving equipment includes 147 modern projectile and rapier looms; the dyeing equipment includes jig, beam and jet dyeing machines. The processes are controlled by state-of-the-art computer equipment ensuring consistent results. FOV can produce PVC, polyurethane, silicone and other coatings at weights from 8 to 1700 g/m2 and at widths up to 240 cm. Both solvent and water based chemistry can be handled due to thermal oxidisers.
The fabrics range from thin and light release materials to thick and heavy constructions for robust applications. Some important additions are the development of low weight silicone coated airbag fabrics, double tear strength at the same weight fabrics, heat reflecting coatings and insulation properties, single- or double sided coated products using polyester or polyamide yarns, fabrics coated with acrylic, PVC, polyurethane or silicone to obtain superior characteristics.

2.7 Ekelunds Linnevaveriet Horred AB Visit
Eklunds manufactures 120,000kg of fabrics per annum in the form of dish cloths, child blankets, napkins, pillows, place mats, table cloths and towels using the latest technology and most eco efficient designed plant. Integrated production plant with in-house capability consisting of design, development, weaving to finished product. Dyed yarns are the only materials not produced on site. 50% of production is exported to 25 different countries across the globe. 
Jacquard weaving at a warp density of about 26 threads/cm can produce a range of fabric widths from 35cm to 170cm at a flexible short run rate of a minimum of 12 articles per order. Preparation, shrinking and anti-wrinkle treatment takes place in a facility completely closed off from the sewage system, using collected rainwater. Automatic machinery handles cutting and hemming with sewn in label and/or towel hanger. Total turnaround time is about one week with a delivery time of 2 to 4 weeks, depending on the order situation. The finishing process utilizes new technology with a minimum environmental impact. The process aims at shrinking and stabilising the fabric to a residual shrinkage after washing of approx. 3 %, as well as giving the easy care qualities necessary. The production process comprises nine different units linked together to create one fully computerised production line for different processes. The process is result of in-house research and development, the principle being to process the product without leaving any marks from edge pins or clips. Moreover, there is no need for any adjustment equipment to prevent any material skew, nor any traditional shrinking machine, and the whole system is completely closed, giving no effluent. This process represents a completely new technology, resulting in many positive environmental advantages. The production line was constructed to contain a system for recycling the exhaust gases. The need for groundwater has been totally eliminated. The entire consumption of water is supplied from a tank in the basement of the plant, where rainwater from the roof has been collected. The water is filtered and then led in a separate pipe system to the process line, the toilets and to the plant for humidification. The resultant total water consumption of 185 cubic metres represents a significant reduction of 55 % per annum.
3. Events Summary from the German Mission

The Australian delegation in Sweden attended the German Techtextil leg of the mission with the addition of Australian representatives from the following organisations: Albany, TTNA, Ramsay McDonald, Wilderness Wear, CSIRO, AWEX, AWIS,AWI, Alvanon, University of Technology Sydney and ATF.

My primary objective for the Techtextil visit was to attend the symposiums / congress / forum and secondly the trade fair. I was very satisfied with the comprehensive program and outstanding presentations. The general criticism was the program structure - parallel sessions. Regrettably some interesting and exciting innovations had to be missed. The industry optimism, degree of business activity and the extensive range of products and services on offer at the trade fair was most encouraging for the future growth of the sector. Overall my expectations were exceeded and the knowledge gained valued.
3.1 Techtextil Trade Fair , Symposium and Material Vision
The 13th Techtextil ran from 16 to the 18 June, hosted 1,201 exhibiting companies from 43 countries, attracted 23,300 visitors from 80 countries. The host nation Germany came top of the exhibitors and visitors number ranking (11,200 visitors and 446 exhibitors) followed by Italy, France, Netherlands and Great Britain. The conference program attracted 900 attendees. The general response was very positive - high quality lectures, productive and informative – over 80%of exhibitors and 95% of visitors rated the fair as very satisfactory.   
The main topics of the exhibition were: technology, machinery and accessories; fibres and yarns; wovens, scrims, braids and knitted fabrics; nonwovens, coated textiles; composites; surface and bonding techniques; functional textiles, electronic / smart textiles and medical textiles.
Material Vision (a broader materials exhibition for architects, civil engineers and building specifiers) offered a platform of 37 leading manufacturers of pioneering materials (high-tech, multi-functional, customised properties and forms). The spectrum of materials on show ranged from polymers, metals, ceramics, minerals, composite, sustainable natural feedstock and nano materials.

In addition to the fair and symposiums the Innovation Awards were also presented. The awards were given to extraordinary achievements in respect of unconventional and pioneering applications for materials and technology. The main award winners were: Luxilon Industries – thermo-formable yarn (new polymer that becomes bi-stable after being spun into a monofilament, it is flexible and rigid after activation at 65 C, yarn can be processed on conventional textile equipment ,the advantage is two state structure, less weight, greater wearing comfort, a breathable porous structure);Dresden University – three dimensional thread laid stitch bonded fabric (creates flat and spatially curved textile structures with load oriented reinforcements based on variable delivery of individual warp yarn lengths, greater efficiency in the production and processing of bi-axial endless three dimensional products);Reiter and ITV Institute – centrifuge spinning for the production of nano-fibre webs (commercialized centrifuge spinning machine); Lenzing / Nomex –  ProtexM/cotton fire protective fabrics with integrated luminosity (revolutionary development in the production of highly visible luminous  yellow, orange and red on fabric blends consisting of Nomex cotton); Faunhofer /TU Berlin – “Klight” interactive garments with stretchable circuit boards (SCB) technology (the innovative SCB can be used as the substrate for micro-electronic components with elastic conductors for the integration of the system into textiles by lamination).   
3.2 Avantex Symposium

Avantex was a forum for innovative apparel textiles. It showcased new materials and applications, hi-tech prototypes, selected current developments and market-ready solutions. Clothing of the future – from textiles that interact with external stimuli or textiles with integrated electronics and sensors. Some innovative fashion applications with the emphasis on production processes such as biomimetics, smart fashion and rapid prototyping. Garments were exhibited with new imbedded technology for protection and absorption of heat, UV and electromagnetic radiation.
3.3 Natural Fibres Congress / IWTO

The aim of the congress was to associate natural fibres more closely with technical applications and to demonstrate their suitability for technical applications. The focus was on the functionality of natural fibres and new insights into their innovative use particularly for mobility (automotive sector-lightweight construction, safety, insulation and comfort) and construction field (architecture and building – ecological, sustainable, resource conservation and energy balance). IWTO focussed primarily on the use of wool for technical applications, trading instruments, commercial technology, environmental and animal protection, marketing and markets, marketing intelligence and supply contracts, specifications and standards. The outcome of IWTO was that growers and industrialistes throughout the wool pipeline commiting to product marketing and ecological excellence.
3.4 Euratex Forum

Euratex (The European Apparel and Textile Organisation) forum highlighted how the EU research stimulates industrial innovation in technical textiles including an overview of strategies and tools used in research projects. The objectives of  Eurotex is to improve the competitiveness of EU industry and ensure its transformation via the effective transition from a resource-based to knowledge-based industry; generation of new breakthrough knowledge; strengthening EU leadership in nano, materials and production technologies; emphasis on integration of different technologies and disciplines across many industrial sectors ;utilize the European Technology Platforms (provides a framework for stakeholders, led by industry, to define research and development priorities, timeframes and action plans on a number of strategically important issues where achieving Europe's future growth, competitiveness and sustainability objectives is dependent upon major research and technological advances in the medium to long term) to help establish priorities. A priority innovation initiative titled” LEAPFROG” (Leadership for European Apparel Production From Research along Original Guidelines) was established to achieve Virtual Garment 3D Prototyping , Innovative Fabric Preparation,  Textile-Clothing Value Chain Integration and Automated / Robotic Garment Manufacturing  for fabrics handling and automatic garment components integration. Aiming at a technology breakthrough in the clothing industry to achieve a step change in productivity and competitiveness and to decrease its dependence on the labour cost factor. The European garment master plan is investing 100 million euros to build the most advanced automated garment line in the world. The first target of this garment line will be the estimated 12 million nurses’s uniforms required every year in Europe.
3.5 The Hohenstein Institute Visit
The institute is an internationally recognised research and service centre. Organisations along the textile supply chain and associated areas utilize the centre expertise in research, development, testing, consulting, certification and training.  The collaborative and interdisciplinary approach with other leading researches has resulted in novel products related to medicine and microsystems technology. The institute comprises of three separate functional areas – clothing physiology, testing / certification and technical academy. The institute was the founder organisation of the “International Association for Research and Testing in the Field of Textile Ecology (Oeko-Tex)” that has resulted in the development of the Oeko-Tex Standard 100 (testing textiles for harmful substances). The new areas of application by the institute include intelligent textiles, wearable computing, communicative biomedical garments, virtual technologies and assessment of toxicity and mutagenesis.
4. Major Trends, Technological Advances and Sustainable Issues

· The global market for technical textiles is estimated to be currently 25million tons of value 120 billion and predicted to increase to a value exceeding 130 billion by 2012.
· Expected volume growth in developing countries will average between 4% and 5% per annum to 2012. The safety and protective products will grow at 10% per year (market driven by military, fire-fighters and law enforcement applications)
· Technical textiles consumes 22% of total fibre consumption globally

· In developed countries more than 40% of total textile manufacturing activity involves technical textiles

· Global demand for manufactured fibres will rise 5% annually through to 2012. Polyester will continue to dominate output while specialty products such as spandex, aramid and carbon fibres grow the fastest. The current volume of the world textile fibre industry is approximately 46 million metric ton.
· Waste management, remediation and material recovery services will grow at 6% annually through to 2012.  Currently in the US it is estimated to be valued at $85 billion. As global pressure mounts for public and environmental safety, the growth rate for “Green” industry and sustainable production will escalate the rate beyond the 6% forecasted.
· The three long term trends for developed economies are: Move from commodity to specialty products based on high tech processes; textiles as advanced material of choice for new applications and markets; from mass production to customisation, intelligent logistics, life cycle product management and services.

· The five growth markets: Protection and healthcare; buildings and interiors; mobility and energy; resource efficiency and environment protection; fashion and creativity

· The priority research themes are: New speciality fibres and fibre composites;functionalisation of textiles materials and related processes; bio based materials, biotechnologies, environmentally friendly textile processing; new textile products for improved human performance (protection, healthcare, sports and wellness);new textile products for innovative technical applications(construction,transport,energy,geo,agro);smart textiles and clothing; mass customisation and automation; integrated quality and life cycle management.
· Trends in material functionality are: flame retardant, anti bacterial, hydrophobic, hydrophilic, oleophobic,  UV protection, self cleaning, antistatic and conductive.
· Leading edge technologies are: electro spinning,centrefugal spinning, nanospider spinning, plasma, 3D weaving,tricomponent fibre extrusion and enzymatically catalysed biotechnology.
· Consumer and retail expectation: the twin drivers of the textile industry “Green” and” Smart” satisfying the emotion,safety,function and sustainability.
· Elmarco Nanospider manufacturing platform in partnership with HemCon Medical will commercialize products for the wound care market (global wound care market estimated value $5.5 billion). The use of nonofibre materials for wound care enables the creation of complex layered dressings, more surface exposure of active ingredients.

· Nanocomp Technologies announced the production of 10 kilometres of carbon nanotube for aerospace application. The nonwoven mats are highly conductive, lighter and stronger than aluminium, provide electrostatic discharge, electromagnetic shielding, can drape like a cloth or spun like a yarn and can tolerate harshest of operating environments.
· Tissue engineering is one of the fastest growing research fields in modern medicine, aided by widely used embroidery technology. Embroidery has a high architectural variability with the freedom of adjusting the mechanical properties of the host tissue.
·  Textile machinery producer Bruckner has developed the first ever solution for direct coating of knitted fabrics. The system features a rotary printing screen and centering mechanism in the entry zone of the stenter prior to the coating unit and the pin-on point, selective width and length heat setting, fabric support belt and foam processor.
· Klieverik has developed a thermo fusing system (carpet fusing calendar) for processing latex free carpet. The tuft lock is achieved by an extremely accurate heat treatment. The individual fibres of the pile yarn are melted together on a heated drum to a certain degree and simultaneously anchored to the primary backing by a pressure roller. The process consumes 10% of the energy of conventional latex line and products can potentially be 100% recyclable.
· Schoeller launched a new intelligent product for detection of counterfeits. The anti piracy equipment named DNAtex (textile products unique ID) for the textile industry total supply chain, identifies whether the textile product is an original or copy. The DNAtex electronic scanner can ID a product within seconds.
· Dupont announced the latest offering in advanced fibres “Nomex on Demand”. This smart fibre technology gives fire-fighters up to 20% more thermal performance when encountering emergency conditions. The fibre automatically expands to trap more air for greater thermal insulation. The fibre has been specifically engineered to react and expand when temperatures reach 250 F or higher. Under routine conditions the fibre remains thin and flexible providing good mobility and thermal protection.
· CuteCircuit is a fashionable technology company that creates design excellence in the field of wearable and interactive technology. This company is the first to merge wearable and telecommunication technology to create emotionally rich experience for consumers. One of their leading edge products is “The Hug Shirt”. The shirt makes people send hugs over distance. Embedded in the shirt there are sensors that feel the strength of the touch, the skin warmth and the heart beat rate of the sender and actuators that recreate the sensation of the hug shirt of the distant love one. The transmission is via Bluetooth enabled mobile phone.
· Blucher released Lycocell smartcel hygienic fibre impregnated with coprous salt solution that kills fungus, bacteria and viruses.  The initial area of application is for filtration systems.
· WL Gore & Associates have developed the Gore Comfortable Liquid Proof Fabric for the health services. The fabric offers a combination of protection and comfort for operating theatre coats. The garment has a fluid density resistance of over 200 millibars over the life of the garment. The fluoro polymer bicomponent 3 layer membrane is highly breathable and protects against bacterial and viral penetration. 
· Dow Corning has developed “The Active Protection System” a unique “smart” technical textile that provides an unprecedented combination of defence and comfort for personal impact-protection applications. It remains soft and flexible under normal conditions, but hardens instantly upon impact to absorb and distribute energy over the entire protective area. When the impact force is removed, the material immediately returns to a flexible state.  The immediate application is to high-performance sports apparel and equipment that can protect the wearer against high-energy impacts. The product is a silicon based thermo-plastic 3D spacer fabric.
5. Conclusion
Under the impact of new materials and technologies, textiles are acquiring new and extended functions, aesthetics and meanings. Due to specialised material properties textile systems may respond to pressure, sound, light, fluids, heat, electricity,  chemical and mechanical stimuli. They are designed to interact with people and environments.Technical textiles provide scope for organizations in developed economies to achieve sustainable growth and escape from the tough competitive environment faced by manufacturers of traditional textiles. Technical textiles products are used principally for their performance and functional characteristics rather than for their aesthetics. Consequently, markets for these products tend to be less price sensitive. Customers are prepared to pay a premium for products with highly specific performance attributes and functions, therefore greater importance is attached to technical skills and specialised knowledge in materials, processes and equipment. Tomorrow’s textiles will change business and behaviour. The key technological drivers are the environment, sustainability, scarcity of water and petroleum based raw materials, health, safety and security issues. The innovative textiles of the future will only be realized by multidchiplanery collaborations from various science streams, technologies, business networks and partnerships. 
6. Attachments

· Attachment # 1 – Austrade mission program
· Attachment # 2 – The School of Textiles education matrix
· Attachment # 3 – Future Design Days program

PAGE  
14

