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ABSTRACT 

Electronic textiles, sometimes well-known as “smart clothing,” are textiles that may be 

used to attach digital equipment, including a battery, a light, and electronics. Modern technology 

has been used to create materials called “smart textiles” that offer the wearer additional 

advantages. It is projected that as sensor technologies, Nanotechnologies, embedded systems, 

wireless communication technologies, and downsizing evolve, smart systems to monitor human 

activity will be created. How well a wearable system may be designed and used will depend on 

its mechanical ability to ascertain the user's activity and behaviour state as well as the world 

around them. This analysis emphasizes current developments in the arena of smart textiles and is 

primarily concerned with the materials and the manufacturing method.  
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Introduction 

Traditional fabrics are only employed 

as covers. Smart textiles, which are based on 

the rapidly shifting global demands and 

technological advancements, have been 

produced as a result of the development of 

responsive functionality in textiles. These 

materials are advantageous to the 

transformation of wearable electronics that 

we are currently witnessing.  

Smart textiles, often referred to as 

intelligent textiles, should not be mixed up 

with utilitarian textiles. Smart textiles can 

respond because of their intrinsic 

characteristics, which enable them to 

interpret the information offered by 

conditions or stimuli, whereas functional 

textiles provide functionality through the 

addition of material, finishing, etc.  

Materials and Process 

Several different sources of e-textiles 

offer a wide range of material types, such as 

coatings, stitches, and fibres. However, when 

we examine the crucial parts, we discover 

that the majority of materials are synthetic, 

polymer-based products.2  
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Manufacturing of Electronic Textiles 

“Smart textiles” are well-defined as 

fibres and filaments, yarns assembled with 

woven, knitted, or non-woven structures, and 

other textile products with the capacity to 

interact with the user or the environment. 

Both ornamental and performance-improving 

smart textiles fall under these two categories. 

Aesthetic fabrics include those that light up 

and change colour. The colour-changing and 

lighting system might also work by 

incorporating electrically powered devices 

inside the fabric. Applications for smart 

fabrics with better performance include the 

military, extreme sports, and athletics. These 

include substances made to reduce wind 

resistance, control body temperature, and 

lessen muscle vibration, all of which may 

enhance sports performance.  

By wrapping a thread in copper or 

silver, you can make it conduct electricity. 

By weaving cotton, nylon, and metal strands 

together after spinning, it can also be made 

conductive. 

Inputs for electronic textiles 

Many different mechanisms are used 

to collect data for wearable devices, 

including cameras, sound sensors, global 

positioning system receivers, and 

environmental sensors.  

These sensors come in two varieties: 

active and passive. A tactile or aural 

feedback system that allows for natural 

contact with the clothing allows users to 

evaluate active inputs. Passive inputs collect 

environmental data and biometric 

information from the human body via a 

wireless programme system.5 

Making of e-textiles: 

• Lily Pad Arduino 

• Fabric kit. 

• Aniomagic 

• Flora 

Conductive Polymers for Smart Textiles 

Integrally conductive polymers can be 

used to make conductive fibres using wet 

spinning and melt spinning processes. 

Furthermore, it is thought that functionalizing 

fibres with conductive polymers and coating 

them with substances that convey electricity 

are practical methods.  

Polymers may be the ideal material 

for wearable tools because of their elasticity, 

essential mechanical stiffness, and flexible 

structure with stretchy electronic electronics.  

Structures that resemble yarn or 

conductivity 

The various types of conductive yarns 

that are offered include wire, staple fibre, and 

multifilament. They may be created by 

covering heavy nonconductive fibres through 
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electrically conductive substances, or they 

may be present naturally in substances that 

are electrically conductive like carbon, 

copper, aluminium, titanium, then stainless 

steel. Two practical techniques, coating and 

spinning, are used to create polymer-based 

conductive yarns. 

Throughout the spinning process, the 

solution covers a conductive polymer and is 

utilised to create conductive fibres (wet or 

melt). 

Fabric structures made of conductive 

polymer composites 

Textile substrates can be made using 

a variety of fabrication techniques. Fabric is 

any sort of textile material produced by 

weaving, knitting, or nonwoven methods. 

Although methods for producing woven and 

knitted fabrics have been in use since 

antiquity, current developments in 

technology have made it possible to combine 

conventional methods for fabric production 

with a fresh batch of ingredients to produce 

conductive fabric surfaces for wearable 

technology. 

Coating the cloth through a 

conductive polymer solution is unique to the 

simplest customs to turn nonconductive 

textiles into conductive structures. Along 

with antistatic ones, it emphasizes various 

applications like data transport, sensing, 

monitoring, and others of the same nature. 

Another well-known method involves 

electrochemically depositing conductive 

polymers onto micro/nanofibers. 

Embroidery is the decorative 

placement of threads, cords, and beads on a 

fabric or leather coating to produce the 

wanted form on the surface. For the creation 

of unique, high-performance objects, high-

performance fibres and the elasticity of the 

embroidery technique are easily coupled. 

Welding is a connecting or bonding 

technique used to join or unite metals and/or 

thermoplastics. This method makes it simpler 

to chain the materials as it does not require 

stitching thread. 

While sewing machinery have 

limitations in gathering many various types 

of layers, sew-free procedures like bonding 

and welding offer control over joining a 

variety of materials.2 

Wearable E-Textiles Based on Graphene 

Graphene is regarded as one of the 

most promising materials for usage in 

wearable electronic devices because of its 

remarkable electrical, mechanical, and other 

performance qualities. Although the majority 

of the graphene-based textiles that have been 

discussed so far need labour-intensive, multi-

stage manufacturing processes, neither of 

these is appropriate for mass production. 
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Many of them also have poor electrical 

conductivity, elasticity, and washability. We 

have concentrated on developing a simple, 

scalable, and maintainable process for 

fabricating graphene-created textiles using 

industrial yarn dyeing, padding, screen 

printing, and inkjet printing techniques to 

create multifunctional, non-toxic, machine 

washable smart wearable e-textile 

applications.  

E-textile applications include 

Medical Sector 

Applications of Smart Textiles in 

Healthcare In this sense, an “operator” can be 

a sample, a patient, or a member of the 

medical team. The term “smart textiles” for 

the healthcare industry refers to textile 

sensors, actuators, and wearable electronics 

structures embedded in textiles that allow for 

wireless communication between the wearer 

and the “operator,” as well as the registration 

and programming of physiological data. 

When long-term biomonitoring is required, 

these sensors confirm patients' mobility, 

providing a higher level of 

psychophysiological comfort.1 

Military/Defense Sector 

Electronics that can be woven into 

garments for use by regular people or by 

special personnel like the military have 

become less common due to technological 

improvements. Electronics integrated into 

military textiles may enable soldiers to 

operate and perform at previously unheard-of 

levels on the battlefield. Active duty troops 

may experience a variety of, always changing 

worries. To increase worker protection and 

survival in risky environmental settings and 

hazardous surroundings, real-time 

information technology is necessary. 

Sports Sector 

The way athletes of all levels train 

could be drastically changed by sports-related 

smart fabrics. Before now, the bulk of major 

sports started to reap the benefits of growing 

technological use. Even though it is still in 

the initial stages of development, a lot of 

things have already been made public, and 

the number is growing. To improve their 

overall athletic performance, athletes use 

sports technology to advance their training 

and competition environments.4 

Bioactive inks on smart textiles 

To create an accurate map of human 

response or exposure, the bioactive inks can 

be screen printed in complicated patterns and 

fine detail on materials such as clothing, 

shoes, and even face masks. With the 

development of wearable sensing, many 

biological states, substances, and perhaps 

even diseases could be quickly identified and 
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measured on the surface of the body while 

wearing everyday clothes and uniforms. 

By combining cutting-edge bioactive 

inks with the commonly utilized screen 

printing technology, it is now possible to 

mass-produce soft, wearable fabrics with 

multiple sensors that can be used to detect a 

range of situations.6 

Conclusion 

The goal of this article is to review 

the basic process, elements, and application 

of electronic textiles. The prospects provided 

by wearable electronics, which are gathered 

using customized algorithms, are exciting. 

Electronic wearable textiles are gaining 

popularity due to their easy use and 

adaptability in a variety of daily life 

applications. To provide E-textile structures 

with the durability and strength needed for 

usage in washing and environmental 

conditions, a polymer coating or 

encapsulation must be applied.1 
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