Sophie Jones P148982
 
L5- Research Practises (M5X01571): Dissertation Proposal

P148982

Surface Pattern Design: Textiles for Fashion

Word Count: 2195

Tutor: Julia Lockheart










Dissertation Proposal

	I am interested in the production of smart textiles and how their engineered properties can be used for innovative and exciting projects. They have been developing at a fast rate over the past two decades with technological advances. The way smart textiles are constructed or adapted using technology or chemicals is shaping the future of textiles and is a very important topic to learn about as a textile designer. The three key words I want to focus on for my research are: Smart Textiles, Nanotechnology and Engineered Fibres. 
	
Smart Textiles
	The (English Oxford Living Dictionaries 2018) describes the word smart as “programmed so as to be capable of some independent action” and textiles as “The branch of industry involved in the manufacture of cloth.” When you put these words together, they would synthesize to mean the manufacture of cloth which can be capable of independent action. Another definition is “Smart textiles are fabrics that have been designed and manufactured to include technologies that provide the wearer with increased functionality.” (Syduzzaman 2015). This explains the concept of this term and how they work and that they are designed to optimize the function of the wearer’s clothing. It also says that smart textiles can react to changes in conditions and which can come from many different sources. 
According to (Pailes-Friedman, 2016:16), smart textiles uses our “senses” to discover information from us by “pressure, temperature, light, low-voltage current, moisture”. This means that if there is a change in conditions from our bodies or outside, then the smart textiles would be able to detect this. It also says that some smart textiles can gather information from the body and turn it into data and the textiles would then transform as a reaction to this data. An example of this would be that some bandages can change colour which warns doctors that there is risk of infection. The colours also show which type of bacteria is present. The bandages are actually made up of “porous silicon”. The bacteria are then drawn through these holes into a liquid solution which changes colour (Quinn, 2010:102).
Figure 1: Colour changing bandage
[image: ]
As you can see in Figure 1, The dots are the solution which change colour depending on the bacteria present. This would save doctors time in finding the problem and save money as there would be less need to run tests.
	According to (Pailes-Friedman, 2016) there are two main types of smart textiles. The first is extroverted smart textiles. This means that fabrics have an external transformation. They light up, create sound or change shape. The second is Introverted. This means that there is no visible, physical change. An example of this are clothes that keep athletes dry by absorbing moisture (sweat). The possibilities for these applications are vast and mean that in the future the new technologies that are developing rapidly could become the common textiles we buy. 
	There are also different terms to describe smart textiles which are more specific to their function. One of these terms is emotive textiles. These trigger the wearer’s senses with light, colour, sound or scent. The chemicals that react are either embedded into the fibres or coats the fabric. These fabrics can adapt their function or aesthetic by reading data that is the wearer’s five senses (touch, feel, sound, taste, smell). 
	The other term is E-textiles. This means to have electronics embedded within textiles. These textiles are ‘engineered to feel and perform like a regular textile.” (pg28). Even with wires and circuits within them they would still function as regular textiles, except they can do so much more. “The fields of smart textiles and wearable technology are completely intertwined.” (pg28). This statement suggests that as time is going on and developments are progressing technology is allowing for wearable textiles to become smarter and smaller therefore crossing the threshold of these terms.
	Smart textiles are becoming more predominant and are expected to be “the next biggest revolution in the textile industry after the manufacturing of synthetic fibers.” (Amjera, 2018). This quote is a very bold statement but it is very probable to happen within the next few decades. The technologies being developed are revolutionary and will change the way we use textiles indefinitely. 
	‘Smart textiles’ is a term that should become very common and has many other fields within. These fields include the other two key words included. Smart textiles, nanotechnology and engineered fibres all work together as will be clear by the end.

Nanotechnology
[image: ]“The branch of technology that deals with dimensions and tolerances of less than 100 nanometres, especially the manipulation of individual atoms and molecules.” This is the definition (English Oxford Living Dictionaries 2018) have given for the word nanotechnology. This means working with technology on an extremely small scale, which change the make-up of substances and materials. (Braddock, 1999) backs up this statement saying that it “allows the manipulation of the actual molecular structure of materials” (pg12). So, it changes structures of materials in order to enhance function or aesthetic.
	The concept of nanotechnology was developed by K. Eric Drexler. His idea was to “manufacture objects from the molecule up.” (pg140). By actually building your own materials, you could have full control over their properties and functions allowing you to design for a specific requirement e.g. spacesuits. As you can see in Figure 2 there is a spacesuit which has textiles that has been engineered to withstand the elements out in space and also receive and output scientific data. This is just one possible use of nanotechnology within textiles.Figure 2: Spacesuit

 The book also says that it has some problems as it requires such small tools to work with which is hard to handle. This would require people with high skill and qualification, which would then be very expensive. 
	Nanotechnology expands the properties of these textiles. The become longer lasting and more powerful (Pailes-Friedman, 2016). Therefore, there are huge benefits to the development of nanotechnology in textiles. They will last longer which means they would become more sustainable and more powerful, meaning they would have a greater role in the wearer’s life, adapting to their needs. 
	One textiles designer that uses nanotechnology in her work is Sabine Seymour (Quinn, 2013:82). She didn’t imagine becoming a textiles designer but “…the points where clothing and technology could come together sparked her interest in smart fabrics.” 
[image: ]As you see in Figure 3, she has designed a t-shirt which the head of the zebra only appears if exposed to ultraviolet light. It’s a very creative and fashionable take on such advanced technology and she shows how it could be applied to everyday wear, even if it doesn’t have an important function. Figure 3: UV t-shirt

	According to (Application of Nanotechnology 2017), “Nanotechnology is increasingly attracting worldwide attention because it is widely perceived as offering huge potential in a wide range of end uses.” The concept of nanotechnology is becoming more popular because of its undiscovered possibilities and potential. It also says that the large surface area of textiles means that nanoparticles can cover more area making the textile more durable and improve the function. This means that nanotechnology and textiles are the perfect pairing as textiles allows the technology to be optimal, showing its maximum strengths. 
(Nanotechnology in Textile Industry 2018) says that nanotechnology has “potential to revolutionize the production of fibers, fabrics…and functionality of our clothing and all types of textile products and applications.” The uses of nanotechnology are wide-spread for example durability, fabric softness, breathability, water-repellency and even antimicrobial. As the possibilities are endless, the applications are too. These could be used in sportswear, outdoor-wear, medical fabrics, even protection gear.   
It also says that all aspects of textiles will be penetrated by nanotechnology in the near future. Through extensive research, evidence shows the pace in which developments are happening which suggests this statement could be very true. Nanotechnology is a very new concept and is still at a very “young stage of development with much of the work still at research stage.” (O’Mahony, 2011:38). Even though these advancements are happening every day in the field of nanotechnology and textiles, there is still much more work to be done before commercial use can happen. Applications of these once perfected could change textiles as we know it.

Engineered Fibres
	Engineered is defined as “Skillfully and deliberately arranged rather than arising naturally or spontaneously” in the Oxford Dictionary (English Oxford Living Dictionaries 2018). Fibre was defined as a “thread or filament”. Another definition found from (Pailes-Friedman, 2016) which is: “the needle-like shapes that form the basic unit of any textile material.” (pg36). This one is more precise and descriptive. So the two terms together would mean arranging the fibres in a skilful way in order to build a specific textile. The term fibre is similar to the work of Lines by Tim Ingold (Ingold, 2016).
	(Braddock, 1999:13) says that “Fibre engineering is integral”. If you look at this on a wider perspective, without these engineered fibres, some smart textiles and nanotechnology wouldn’t be able to function. Microfibers are usually engineered and usually used for woven textiles. Microfibers have a “count of one denier or less” (pg12). The book also says that if the fibre is more fine, there are more possibilities for the textiles. They have a range of uses such as: sportswear, fashion, lingerie, interiors. 

“Microfibers can be specifically engineered so that beneficial chemicals and vitamins can be suspended along hollow fibres in tiny capsules to be released gradually into the wearer’s body” (pg13). 
	The uses of this could benefit many people and even save lives. This could be an important development in medicine with bandages and dressings. The book also says that function is the main purpose behind engineered fibres but manufactures are aware of the aesthetic element that is becoming more demanding. This suggests that there will be more developments with how textiles look in future and not just how they perform. 
Figure 4: Kevlar structure	
[image: ]According to (Pailes-Friedman, 2016) textile scientists use natural fibres like wool as a resource when creating engineered fibres. The properties of natural fibres are studied in order to recreate them in synthetic materials or even enhance the natural material. Research into fibres that already exist allows scientists to create a new and innovative fibre with the perfect structure and properties for its required application. An example of this is Kevlar®. This fabric was created by DuPont in 1966 and is made out of an aramid fiber best known for its strength and is mainly used in body armor.  You can see the structure of the fiber in Figure 4.
As seen in Figure 4 the way the fibers have been made into yarns and are tightly woven which help give the fabric that high tensile strength. This is just one example of how engineered fibers can be used and in this case it has saved many lives whilst being worn by the military as seen in Figure 5.  

Figure 5: Kevlar in military vests
[image: ]The clothing they wear need to be durable and strong enough to withstand hits which is why Kevlar® was engineered. 
“engineering developments in recent years have led to development of textile fibres” (Amjera, 2018). It says that these new fibers have properties such as lightness, extreme strength and can even change shapes with temperature change or other external stimuli. Engineering has created new and innovative fibres which create smart textiles. The website also says “Thus smart materials have to be intelligently engineered to be used as textiles”. This shows the clear link between smart textiles and engineered fibres and how important both are to each other.
(O’Mahony, 2011) says “The extent to which fibres and yarns can now be engineered is allowing for the dramatic increase in the development of fibres for wellness, health and protection” (pg26). This explains how the development of these new and improved fibres have benefitted different industries as previously discussed such as military, medicinal and even sportswear. The opportunity for engineered fibres now turn to fashion and the aesthetic side and the development of these fibres have an impelling future. 

To conclude, researching into these three key words have shown me how many advancements there have been within textiles in the past few decades. Each key word links with each other very closely and work together in order to create these innovative applications. Nanotechnology would be used in order to engineer fibres with specific properties and these fibres would then be used to create smart textiles. 
[bookmark: _GoBack]There are so many applications already for these smart textiles and with the rapidly developing technologies so much more possibilities are being created for even more applications. There are uses in military, medical, sportswear, outdoor-wear, interiors and even fashion. The most exciting developments of smart textiles is personally in fashion and sportswear as these two are closely related now. The possibilities are endless and as fashion is so unpredictable, the function of these smart textiles could be interpreted by designers in creative and ground-breaking ways.
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