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INTRODUCTION

lothing is everywhere – from the 

clothes we wear, the cars we drive, and 

the furniture we occupy to the roads we 

travel and the bandages we use to heal. Each 

fabric is carefully selected for its unique 

construction and properties[1]. 

Smart clothing can be described as fabrics that 

are capable of sensing stimuli from the 

environment, to react to them and adapt to them 

by integration of functionalities in the textile 

structure[2]. The stimulus as well as the response 

can have an electrical, thermal, chemical, 

magnetic, or other origin[4]. Smart Functional 

clothing can be classified based on the way they 
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ABSTRACT 
The textile industry is one of the largest in the world and employs millions of people. Textile 
materials are made from fiber, yarns, and fabrics. Textiles can be found in a variety of 
materials, ranging from the clothes in your closet to the air filters in your vacuum cleaner. 
While the textile industry's focus was originally on the end product, countries have started 
to focus on the science and technology aspect of textiles. The ability of a country to create 
new machines and technology gives its manufacturers an even larger share of this market, 
which, in turn, results in greater profits. Smart functional clothing technology is a relatively 
novel and emerging area of interdisciplinary research within the fashion, textile, electronics 
and related industries. It is a unique and essential reference source for researchers, 
designers and engineers developing textiles and clothing products in this cross-disciplinary 
area. It is also beneficial for those in the healthcare industry and academics researching 
textiles, fashion and design.  
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have been equipped (e.g., with new electronic, 

chemical or mechanical technologies) [3].  

Applications of smart functional clothing 

1. Aerotherm technology: it is based on 

aerogel insulation used in ski jackets and 

pants. It was originally developed for nasa 

and space travel and is therefore capable of 

blocking both extreme heat and extreme 

cold. It offers upto eight times better 

thermal performance than any other 

material in the world. It offers excellent 

breathability and durability, mechanical 

stretch for great mobility and a 20000 mm 

water column. 

 

2. Powered and Warmed by the Sun: A 

fabric that generates electricity from the 

sun and the wind surrounding the wearer. 

To create the material, lightweight 

polymer fibers, photoanodes (the anode of 

a photoelectron cell), and fiber-based 

triboelectric nanogenerators are used. The 

photoanodes are used to harvest the 

sunlight. The anodes, fibers, and 

nanogenerators are then woven with 

strands of wool into a 320 µm thick fabric 

that can be used to make tents, curtains, 

or wearable garments. Garments made 

from the material could one day power 

the smartphones or global positioning 

systems their wearers use every day.   

3. Energear technology (Schoeller): Far 

infrared treatments (coatings, prints) with 

a special titanium and mineral matrix on 

textiles ensure that the wearer’s energy is 

reflected back to the body bringing health 

and fitness benefits. This reflection can 

increase circulation and oxygen levels in 

the blood. The new technology allows the 

heat balance to be optimized and promotes 

various energetic processes in the body 

without having an effect on fabric 

proprieties such as breathability and 

elasticity. The technology is well fitted in 

clothing for all sports, summer and winter 

mountain activities, trekking, work wear 

and military, as well urban wear. 

4. Intelligent compression sportswear: The 

development of woven “intelligent 

compression” fabrics for swimwear like 

power skin carbon pro, the first racing suit 

integrating a carbon cage to deliver 

intelligent muscle compression, combined 

with unprecedented fit. 

 

5. One Size Fits All: This is 

adaptive clothing that can expand up to 

seven sizes – the number of sizes most kids 

grow in their first two years of life. His 

innovative pattern is made from pleated 

lightweight fabric which machine-

washable and recyclable and water and 

play proof. 

 

6. Speedo Fabric (Shark Skin): The fabric is 

knitted with 3-dimenssional V- shaped 

groove with 3-D knitting principal. With 

help of this V-shaped groove, the friction 

between water and swimmer is negligible 

and drag up to zero. This increases the 

efficiency of the swimmer by 8-10%. 
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These fabricated textiles are water 

repellent, chlorine resistant and super-

quick to dry. 

 

 

7. Jogging suit: This suit has several layers 

with heat sensor and microphones 

embedded in cuffs and collars to measure 

light and sound. From outside it measures 

the weather and from inside it monitors 

wearer’s biophysical state by analyzing 

this internal and external characteristics, 

the jogging suit can suggest the duration 

and intensity of exercise. A microchip card 

inside the suit can sense when jogger is 

tired and suggest him to continue or rest. 

In addition, if something dangerous does 

happen it can intimate a doctor[7].  

8. Wind stopper fabric: These types of fabrics 

are used during trekking on mountain in 

windy weather. In cool or cold, windy 

condition windproof clothing keeps us 

warmer by preventing convective heat loss 

(the wind chill effect) and the discomfort 

associated with it. Wind stopper products 

are typically coated with DWR (Durable 

Water Repellent), which provides them 

with a modest degree of water resistance. 

 

 

9. Cool shirt refrigerated t-shirt: Cool 

Shirt is a company that make a neat 

refrigerated shirt. This company offers 

many different solutions for cooling from 

small scale to industrial solutions. The 

cooling comes from a non-flammable 

CFC-Free solution that flows through 

about 50 feet of  tubing. The fluid is stored 

in a replaceable 12oz Port-a-cool can. It 

offers instant relief on hot days.  

10. Touch Sensitive Fabrics: It has a touch 

sensitive MIDI keyboard embroidered 

directly into the fabric using conductive 

thread. It contains stainless steel filaments, 

which makes it conductive. A unique 

technology developed to enable textiles to 

function as interfaces to control any type 

of electronic device also called SOFT 

Switch. Essentially, this means that soft 

flexible fabrics can be used in place of 

conventional hard switches, keypads, 

keyboards, buttons or knobs. Soft switch 

fabrics can interface directly with any type 

of electronic device without the need for 

signal processing or complex software[6].  
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CONCLUSION:  

The advances of functional clothing 

proposed above are not mutually exclusive 

and there is bound to be an overlap in the 

requirements and technologies employed. 

However, they provide a clear idea of the 

distinct applications to which functional 

clothing caters. New applications and new 

products continue to appear as this field 

evolves and grows rapidly on a day to day 

basis.  
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