ATTRACTIVE AND NEW INNOVATIONS IN THE TEXTILE WORLD-PART 2

Biomimetics: Biomimetics is the design of new fibre materials, systems or machines through the
study of living systems, to learn from their high-level functional mechanisms and to apply those
to molecular and material design. For example, imitation of how lotus leaf behave with water
droplets; the surface is microscopically rough and covered by a coating of wax like substance with
low surface tension. When water falls on the surface of the leaf, the air trapped forms a boundary
with water. The contact angle of water is large because of the wax like substance. However, other
factors like surface texture also affect the repellence. The criterion for water repellence is that
the rolling angle should be less than 10 degree. This idea is taken and recreated as a fabric. The
potential material can reduce the effort in sports like swimming.9,10 Vivometrics The electronics
integrated into textiles can read body conditions like heart beat, blood pressure, calories burnt,
lap time, steps taken and oxygen levels. This is the idea behind Vivometrics, also called body
monitoring garments (BMG). It can save the life of a new-born or of a sportsperson. The brand
Life has conquered the market with its efficient body monitoring vest. It functions like a textile
ambulance in analysing and altering for help. A wide range of cardio-pulmonary information is
collected based on cardiac function, posture, activity records along with blood pressure, oxygen
and carbon dioxide levels, body temperature and movements. It serves as a huge innovation in
the field of sports and medical textiles.11,12 Camouflage textiles The colour-changing surface of
the chameleon is observed and recreated in the textile material. Camouflage textiles dealing with
the concealment of objects and people by imitating surroundings were introduced during World
War Il. This technique uses fibres that help in blending with the background, something that can
reflect the background like a mirror and also be strong like carbon. These fibres are used along
with cotton and polyester to create camouflage textiles. Initially only two patterns featuring the
colour and pattern were designed to resemble a scene of a thick forest with shades of green and
brown. But now, seven variations are designed with better functionality and deceptiveness. It
includes spacing, moving, surface, shape, shine, silhouette and shadow. The parameters are
critical in spotting a person from a long distance. Evaluation of camouflage textiles is difficult as
it differs with sunlight, humidity and season. So people with colour blindness are employed to
detect visual camouflage. Subjective analysis, quantitative analysis and assistance of electronic
equipment is taken for testing of the materials.13,14 Textiles for drug delivery Advancements in
the health industry now combine textiles and medicine. Textile materials can be used to enhance
the effectiveness of drugs by providing a mechanism for controlled release of drugs over a
sustained period of time and by delivering high concentration of drugs to the targeted tissues
without serious side effects. For example, Ortho Evra transdermal contraceptive patch for
women is 20 cm in length, consists of three layers and is approved by the US Food and Drug
Administration. Use of gas or plasma for textile finishing The trend started in 1960, when plasma
was used to change the fabric surface. It is a phase of matter distinct from solids, liquids and
gases and is electrically neutral. These are ionised gases made up of electrons, ions and neutral
particles. Plasma is partially ionised gas formed by neutral species like excited atoms, free
radicals, meta stable particles and charged species (electrons and ions). There are two types of
plasma: vacuum-based and atmospheric pressure-based. The surface of the fabric is subjected to
electron bombardment, generated in the electric field of plasma. Electrons hit the surface with a



wide distribution of energy and speed and this leads to a chain session in the upper layer of the
textile surface, creating cross linking thereby reinforcing the material. Plasma treatment leads to
etching or a cleaning effect on the fabric surface. The etching increases the amount of surface
area which creates better adhesion of coatings. Plasma affects the target and is very specific in
nature. It can be used in silk fabrics causing no change in the target's physical properties. Aramids
like Kevlar, which lose strength when wet, can be more successfully treated with plasma than by
conventional methods. One can also impart a different property to each side of the fabric. One
side can be hydrophobic and the other hydrophilic. Plasma treatment works for both synthetic
and natural fibres with particular success in anti-felting and shrink resistance for wool. Unlike
traditional chemical processing that requires multiple steps to apply different finishes, plasma
allows the application of multifunctional finishes in a single step and in a continuous process.
Woolmark has patented the sensory perception technology (SPT) that adds smell to fabrics. US
firm NanoHorizons' SmartSilver is a leading technology in providing anti-odour and anti-microbial
protection to natural and synthetic fibres and fabrics. Heart attack patients in the West are being
cooled in an inflatable tent during operation to reduce the risk of a stroke by lowering the body
temperature. A new natural bandage has been developed using plasma protein fibrinogen. Since
it is made from human blood clot, the bandage need not be removed. It dissolves in the skin
during the healing process.15 Sensory perception technology (SPT) This technology captures
fragrances, essences and other effects in micro-capsules that are affixed onto fabrics. These
micro-capsules are miniature containers with a protective polymer coating or melamine shell
that guards the contents from evaporation, oxidation and contamination. When these fabrics are
used, some of these capsules break open, releasing the contents. Microencapsulation It is a
simple process consisting of encapsulating liquid or solid substances in sealed micro spheres (0.5-
2,000 microns). These microcapsules gradually release active agents by simple mechanical
rubbing which ruptures the membrane. These are used in deodorants, lotions, dyes, fabric
softeners and flame retardants. Electronic textiles Wearable electronics such as this ICD jacket
from Philips and Levi's, with its built-in cell phone and MP3 player, run on batteries. A garment
embedded with technology is not new, but continuous advancements in smart textiles make
them more feasible, desirable and practical in application. Wires are sewn into the fabric to
connect the devices to a remote control and a microphone is embedded in the collar. Many other
manufacturers later came up with intelligent fabrics that hide all the wires. Long distance shirt
was yet another very interesting simple innovation. This e-textile concept works in a way that
when one hugs themselves the t-shirt glows. It was marked as one of the interesting inventions
in of 2006. It gives the wearer a feeling of being hugged. When a hug is sent as a message or
through bluetooth, the sensors react to it by creating the warmth, heart beat rate, pressure,
timing of a hug by the virtual person in real. This shirt is also washable that makes it even more
apprehensive to ignore. Another invention, Elextex consists of a lamination of five layers of
conducting and insulating textiles forming an all fabric touch sensor (1 cm2 or 1 mm?2). It can be
sewn, folded and washed.19-24 All these help us understand the way electronics and textiles can
be integrated to improve quality of life.
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