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- INTRODUCTION TO SMART TEXTILES

Smart
Gt textiles are fabrics that have technologlcal components woven |1
textiles mg e;)(temal stimuli, transiating that into data, and responding accordmgly Smart
ay be aesthetic, driven by design and fashion purposes, of performance enhancing,

-including technologres like biometric monitoring.

x tSmart textiles, also known as electronic textiles (e- _textiles
t:ll contain electronic components and enhance the features of wea
other products They are either made into a textile-based produ

lmtentlon of being integrated into a textile.
Some other words related to smart textiles

nto them,

) or smart fabncs are textiles
rables, automobiles, -and
ot oF created with the

< Technical textile

< Intelligent textile

% Functional material
7 ‘F unctional textile
« Functional fabric
% - Nano-fabric

o ¢ Electronic fabric
b Smart fibre - ’
& Softcircuit

. Defmltlon ‘and Overview A i |
¢  Smart textiles, also known as e-textlles or electromc textiles, refer to fabncs and textiles

., that incorporate advanced technologies to enhance thelr functlonahty
X These textiles can sense and ‘respond to various environmental stimuli, such as
temperature monstune light, and even human mteractmn

Z ‘Evolution of Textiles |
%  Traditional textlles have been used for clothmg and shelter for thousands of years.

" Smart textiles represent the fusron of traditional textrles with modem technology.
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Types of Smart Textiles

Passive Smart Textiles
*  These texti ' | | ;
Se textiles are not actively respond to stimuli but have unique propertics:
‘:. E‘, . > . .
Xamples include fabrics with UV protection, flame resistance, or water rep

Active Smart Textiles |

ellency.

X3 : S g T, ot ¢ those
These textiles cap sense and respond to external stimuli.Active smart tgxtlles are
1 the external

that. adgpt and change their functionality in response to changes - |
cfvironment or in response to a user input. These faterials may change s
regulate heat, and be applied to a wide range of flexible applications. '

*  Examples include fabrics with embedded sensors, actuators, and microelectronics.

hape, store and

Components of Smart Textiles
Sensors

% Sensors are crucial for collecting data from the environment.

‘0 . S 5 - 5 >
% Common sensors in smart textiles include temperature sensors, pressure Sensors, and

moisture sensors.

Actuators
© % Actuators are responsible for initiating a response in the textile.
< Examples include shape-memory alloys that change shape in response to an electrical

current.
“Microelectronics , | :
Smart textiles often contain miniaturized electronic components like microcontrollers,

)
0‘0

batteries, and conductive threads.
» These bompohents enable data processing and communication.

0.0

Applications of Smart Textiles

Healthcare e |
& Monitoring vital signs (heart rate, respiration rate) through wearable garments.

% Smart bémdages that detect and treat wounds.
Posture-correcting clothing for rehabilit_ation.

K/
0.0

Fashion k- _ ' %
e [lluminated clothing with LED integration for artistic expression.

Temperature-regulating-fabrics for comfort in extreme ’cond;it»ions.

*

- Adéptive clothing for individuals with disabilities._ ;

0.0

Sports and Fitness

& Smart athletic wear that tracks performance metrics (e.g. h"ean rate, distance :
| > 3 s S epS),
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lntroductlon to Passive Smart Textiles :
% Passive smart textiles are a category of smart te:mles that posess
characteristics without requiring active extemal intervention or e

* They offer specific benefits related to comfon, safety, and DI
. valuable in varjous apphcatnons

Characterlstlcs of Passuve Smart Textlles

Passive smart textiles do not contam electmmc -
excel in other areas.

These textiles exhibit proﬁerti&s such.as UV
 Tepellency, i

"

Trpes of Passnve Smaft Textlles
“”’ fotectwe Textdes |

UV~res13tant fabrics are d




Sprart Textile

& Commonly used in outdoor clothing, swimwenr, aid hnts

flame-Resistant Textiles

o Flame-resistant textiles are engincered (o resist ignition and combustion when A
to flames or high temperatures

& These textiles are crucial in industries like firefighting, welding, and chemioa)l
manufacturing,

< Flame-resistant workwear ensures worker safety,

water-Repellent Textiles

& Water-repellent textiles have a surface treatment that prevents water from being,
absorbed into the fabric.

& They keep the wearer dry and comfortable in wet conditions.

# Used in raincoats, outdoor gear, and sports clothing,

Fabric Technologies in Passive Smart Textiles

Coatings and Finishes

> Many passive smart textiles incorporate special coatings or finishes to achieve their
properties.

4 For example, UV protection is often achieved through chemical coatings that absorb or

reflect UV radiation.
Inherent Fiber Properties

@ Some fibers inherently possess properties like flame resistance.
% Por mstance aramid fibers (e.g., Nomex) have natural flame-resistant characteristics

- and are used in firefighter suits.

- Nano and Microscale Engineering
Advanced manufacturing techniques enable the integration of nano and microstructures

into textiles.
% Nano-snzed particles can enhance UV resistance and water repellency.

Applications of Passive Smart Textlles

Outdoor Apparel

%  Outdoor enthus:asts rely ‘on passnve smart textiles for UV protection and water
resistance.

%  Hikers, bikers, and cammrs beneﬁt from clothmg that keeps them dry and safe from the
sun.

Workwear and Industﬂal Clothing
v Flame-resnstant text:les are essential for workers in hlgh-nsk industries.
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& Options in _ | |
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Appllcattons of Active Smart Textiles

Health and Fitness S _ . . e R
. Wearable fitness trackers and smartwatches incorporate active smart textiles to mayjy

heart rate, sleep patterns, and actmty levels. -
«»  Smart clothing can provide bnofeedback durmg exercise or rehablhtanon

0.0

Medical Monitoring - : | _ 3 L .

@ Active smart textiles are used in medical wearables that monitor vital signs, suhu |
'ECG (Electrocardiogram) shirts for heart patients or smart bandages for wound care. | '

s They enable continuous health tracking and early warning systems. S

»

sports Performance iR e : : |
Athletes benefit from active smart textlles that provnde real-time feedback '}

~ performance metrics like posture, muscle activity, and fatigue levels.

* These textiles help i unprove trammg and prevent m_]unes

|2
1

ashion and Aesthetlcs

:;ctwc smart textiles are used in fashlon-forward wearable creatlon%ﬂws" i
at change color in response to music or mood. ' e

T
hey enable interactive and artistic expressnons through clothing.
ilitary and Defense ¢ 5

The milita ' |

ry employs active

envir smart textxles in
onmental data, and com et o et soldier umfonns :
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ality (VR)

en incorpor. : .
fCCdbackpg ate active smart textiles for comfort, sensors for |
ystems for a more immersive experience. "

textil ¢ |
¢s enhance the user Interface and sensory feedback
Challenges and Future Trends |

Miniaturization

* AR and VR headsets oft
head tracking, and haptic
< These

...

¢ Adva in miniaturi %
: t.lncements_ I miniaturization techniques
extiles more comfortable and practical.

- Energy Efficiency

*  Developing energy-effici ‘ 3
1ent systems and power sources to extend th ili ve 3
S enng . p d the usability o.f active 1

are essential for making active smart 3

Washability and Durability

< Ensuring that electronic components can withstand washing and everyday wear and k|
tear. ‘

Data Security and Privacy

collects and transmits personal information.
Integration with Al - e
% Integration of artificial intelligence (A\'I') and machine learning algorithms to enhance the :

_capabilities of active smart textiles. - ' E

. CONDUCTIVE FIBRES
k C.onductiire fibers aré, textile materials that possess electrical conductivity, allowing |
" them to conduct electrical signals and power. 5l . .
~ They play a critical role in wearable technology, enabling the integration of electronic
i 'compo_nents_int'o textiles. | 4 | o

sortance in Wearable Technology i &
B duioti foundation for creating flexible and functional electronic

‘i';'Conductive, 'ﬁb'ers'sex_'ve as th

circuits within wearable garments. - | At "= -
k iyen able the seamless integration of sensors, LEDs, and other electronic components  {

.clqthing.

. lymer-b rics show .pr_o;'ﬁising applications in new
1 ':ed:;: li;ls. flexible smart wearables, and military camouflage, thanks to their
i v ¢ i ; ility, and wide range of color change. |
y, light weight, high d_egn.ee of con@llapn |_t3.r : i o

a.§6d électmchrémic fab
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The textile structures which ¢
I fibres or by depositing conductive

be either made using conductive
conductive textiles.
. A conductive fabric can conduct electricity
construction of the textile. It can be inhibited the
avoid uncomfortable feelings and electrical shocks also.

| 4.3.1. TYPES OF CONDUCTIVE FIBERS
Metallic Conductive Fibers

s woven into the

y aid
nade with metal stran .
" | ted on fabric, 10

static charge genera

Made from metal or metal-coated materials like silver, copper, Or gold.

exible than other types.

*
l’f

E o Offer high electrical conductivity but can be less fl
*  carbon-Based Conductive Fibers

& Utilize carbon nanotubes, graphene, or carbon-coated materials.

= Known for their flexibility, lightweight, and suitability for e-textiles.
Polymeric Conductive Fibers

% Use conductive polymers like polypyrrole‘ or PEDOT:PSS.

+ Combine electrical conductivity with flexibility and comfort. \
4.3.2. APPLICATIONS OF CONDUCTIVE FIBERS IN WEARABLE TECHNOLOGY

Wearable Sensors

o Conductlve fibers are used to ‘create sensors for measuring temperature humidity,
pressure, and more.

* They enable the integration of sensors directly into clothing for health monitoring and
environmental sensing.

Heating Elements

- Conductive fibers with resistance propertlcs can generate heat when an electrlcul current
passes through them.

*  Used in heated clothing for cold weather or medical apphcatlons

l.lghtmg and Displays
LEDs and OLEDs can be embedded i in fabrics usmg conductlve ﬁbers

R
]

‘This allows for illuminated textlles and even flexible dlsplays on clothm
Energy Harvestmg 4 ' : i ¥ \

o Conduct:ve fibers can capture energy
electrical power.

from motion or sunlight and convert it into
@ U_ued in self-powered'wearable devices, '

o S
&Rt
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4.3.3. CHALLENGES AND FUTURE DIRECTIONS

Durability
< Ensuring that conductive fibers remain functional after repeated bending, washing, and
wear. ;

Scalability

< Developing cost-effective manufacturing methods for _la[ge-scale production of
conductive fibers. : : -

P,

Compatibility

< Integrating conductive fibers with standard textile manufacturing processes.

Biocompatibility

dnhanbaas o ub b

<+ Addressing concerns related to skin irritation and allergies when using conductive fibers
in wearable technology. ;

3 s ) i :- - {b) - c
(@) e, S S S ) Conductive J- .
B : FyTh R ) Eibre n :

ek ot et sl

Insulating £
~ Shell &%

(5

| Applied Pressure
e Ligd2 . - ' pe
G CONDUCTIVE TEXTILES ARE SUMMARIZED AS
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. 4.3 . FABRICATION TECHNIQUES FOR CONDUCTIVE FIBERS
.- Coating and Deposition

*

& Involves coati iti ' '
5 oating or depositing conductive materials onto regular textile fibers.
o ethods i . i i iti |
include sputtering, chemical vapor deposition, and electroplating.
Incorporation during Fiber Production

+ Conductive materials are blended with polymer solutions before fiber spinning.

< Thl_s method results in conductive fibers throughout the entire structure.

' printing and Dyeing
o .COI.]dUCtiVB inks or dyes are applied to textiles using techniques like screen printing ot :\
inkjet printing.
. b i

«  Suitable for adding conductive patterns to existing fabrics.

Yarn and Thread Formation

& Conductive fibers can be fabricated by twisting or spinning conductive materials into
yarn or threads.

% - This approach creates highly flexible conductive elements.

‘}  2.4. TREATED CONDUCTIVE FIBERS

" & Treated conductive fibers refer to textile fibers that have undergone specific treatments

X g

- or coatings to enhance their electrical conductivity.

& These fibers are crucial components in wearable technologies, enabling the integration
p of electronic functionalities into textiles. adiic

}  Importance in Wearable Technology .

- ~ #% Treated conductive fibers offer the advantage of improved conductivity and durability,
making them essential for creating reliable and functional electronic circuits in wearable
devices. a

1 Types of Treated Conductive Fibers

" Metal-Coated Conductive Fibers |

A4 4 These fibers are typically made of non-conductive materials like nylon or polyester,
'-‘ which are then coated with a .thin layer of metal suph as silver or copper. -

| and provides flexibility. '

The metal coating enhances conductivity

ﬂ " Chemical Treatment S
'. hemically treated using solutions qontaimng e il

% Conductive fibers can be c

; nanoparticles or polymers. : . o
4 % Chemical treatments can improve conductivity while maintaining fiber
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Doping

mer

..’

Doping involves introducing conductive additives or dopants into the fiber's poly
matrix.

&
..

*  Common dopants include graphene carbon nanotubes, and conductwe pol
Fabrication and Treatment Techniques for Conductive Fibers

Electroless Plating

ymers. &

L)
L) ..

Involves immersing fibers in a solution containing metal jons, which adhere to the 2
fiber's surface through a chemical reaction. |

s _This process results in a uniform metal coating that enhances conductivity.
Physical Vapor Deposition (PVD)

“*  PVD methods, such as sp'uttering or evaporation, allow for precise control over the
metal coatmg thickness.

% ldeal for creating thin, conductive layers on ﬂbers
Chemical Vapor Deposition (CvD)

> Chemical vapor deposition can be used to grow conductive materials directly on the
fiber's surface. - '

<+ It ensures good adhesion and uniformity. -

D. Polymer Blending

<  Conductive polymers or nanopartlcles can be blended with the fiber's polymer during
spinning or extrusion. “

% This approach ensures conductivity throughout the fiber. |

Chemlcal Treatments

< Fibers can be soaked or coated with solutions contammg conductwe materials or
additives:. |
o The treatment process can be customized to achieve the deSIred level of conduct; ty
Vi

Applications of Treated Conductlve Fibers in Wearable Technology
Flexible Circuits

& Treated conductive ﬂbérs enable the creation of flexible
integrated into clothing.

& These circuits can connect sensors, LEDs, and other electronic ¢q
m

and'.washable circuits

Biometric Monitoring

& Wearable devices with biometric Sensors, such as ECG or EMG ;
the enhanced conductivity of treated fibers. - sensors, benefit from

%  They ensure accurate and reliable data collection

ponents
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3 o
Smart garments enhance user experience and com fort.

3 .:’
- flexible Circuits

Conductive fabrics serve as the substrate for creating
ponents like microcontrollers, Sens

and washable circuits.

ors, and power sources.

flexible

o,
(X4

They connect electronic com

-

* g-Textiles
’ Conductwe fabrics are the foundation 0

O..

f electronic textiles (e-textiles).
interactive

E- textiles encompass a wide range of applications, from heated clothing to 1

*,
o*

fashion.
challenges

purability : .
@ Ensuring that conductive fabrics remain functional after repeated bending, washing, and
wear. '

Integration Complexity
techniques for seamlessly integr

& Developing ating conductive fabrics with electronic
components.
Cost-Efficiency
& Exploring cost-effective p
adoption.
Customization
.  Offering customizable solutions to meet

technology applications.

roduction methods for conductive fabrics to promote wider

the specific needs of different wearable

. 2.6. CONDUCTIVE INKS
Conductive inks are specialized inks that contain conductive materials like silver, cOopper.

or graphene.

% They are €ss
circuits and sensors.

& Conductive inks offer a vers
patterns, and components 0

applications.
Types of Conductive Inks

n ﬂex1ble substratés such as textiles, for wearable

1. Metal- based Inks
(a) Silver (Ag) inks: Wldely used due to high conductmty and rexcellent

compatlblhty with various substrates.

ential components in the fabrication of flexible and wearable electronic

atile and cost-effectlve means to create conductive traces E
]

R R AR R,
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() Copper (Cu) Inks: Increasingly popular due to ¢ <teffectiveness g

si Lat e
©) (:: €1, but with slightly lower conductivity.
4 (Aw) Inks: Expensive but offers excellent stability and cO"

Pared to

ductivity-

2. Carbqn-baséd Inks A ;
(@) Carbon nanotubes (CNTs) Inks: Provide good electrical conductivity an
rmechanical flexibility. ‘
(b) Gral)_hene Inks: Offer excellent electrical properties g ean 5¢ i
graphite or chemical vapor deposition.
(c) Conductive Polymers: Provide flexibility and compati

substrates,

Fabri - '
abﬂ@ﬂon Techniques for Conductive Inks
Screen Printing |

@ i i 1 - | - . -
Sereen printing is a common technique for applying conductive inks to textiles.

uced from

bility with organic

6_ [tinvolves forcing ink through a stencil onto the fabric, creating conductive patterns.
Inkjet Printing | -
‘ R s : ¥

Ts can deposit conductive inks with precision onto various substrates.
ting detailed and customized conductive patterns.

: be myed onto substrates u_éing specializédcquipmenﬁ
ble for large-area applications. S ~

y can be adapted to print conductive traces and structures directly

in Wearable Technology
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different stages (fibers eyr;:z":)er? Ii;uo the textile structure gy, gh *i‘-'-f-c: |
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' ' Iques ¢

Wearable textile electrodes for cont;

stallqard clothing, are needed to _Sﬂ:fﬂu

requirement is that they should have :dls
ade

ous health monitor;
nitorin i
fy several retluire:mentf [_Jrr;:: o
; . A : most i
Sufficient electrical conduycti ity | qu_ate electrical conductivity. st importang
electrophysiological si vty Is necessary to dete
: sien : ct even sm : :
skin—electrode imped&fc:l\il.?f;h.e heart. High electrical conductia\!:tyan:::l:t;::"js lln the
B a 1c " 3 : * z n
“high signal quality. 18 vety essential during ECG measurements to 303:;?
Additionally : s '. :
Y, as pa ' '
anpeitili t;kin: iur::c?: ;:zfl:d?l’;i <}:1|F1thes, textile electrodes should have a good visual
‘ , n : k-
PR ashion aspects, and at the same time be comfortable for 3

Furthermore, th e
7 , the conductive texti :
washing and. iro T uadi xtiles Shou_ld allow lst,andard maintenance such as
" should be as li ghtwg'. h': " d‘tlQn, the electrodes should be easy to wear and use and
€l as I . : 2
Sy activity: ght as possible, though should not hinder thf; users’ movement and
Apart fr : '
prg Cessi:maﬂ;e electrodes, the signal recording also needs interconnections and data . .
i) intgo t;l possibly an antenna, which should also be integrated (completely or 1
E e e garment. After data processing, the result may then in tum be used to
play information on the health status of the wearer, either to the user or to the

concerned people such as their physician.
All _thes.e parameters of - wearable sensors make designing such products very ‘
challenging as many conflicting requirements must be considered during product

development.
,Depending on the coupling between the electrode an

electrodes can be categorized into two types:

d the skin, textile-based dry

(7)) contact electrodes and
(i) ‘non-contact electrodes.

In contact electrodes, the direct phy

the electrode. Electrodes are require
skin of the wearer to allow consistent signal detectio

noise, i.e., unwanted signals.
When electrodes are directly attached to t
he skin of

cause any negative impact on t
there is no physical contact t0 the skin and the electrodes are

skin by a dielectric material Of air.

In a non-contact system, the electrode
for optimal operation.

sical coupling is established between the skin and

d to have continuous conformal contact with the
n and to minimize artifacts and

he skin, they should be biocompatible not t0
the user, whereas in non-contact electrodes,
cather separated from the

fixed distance from the skin

s should be kept at 2

N




filaments that are processed as standard textile fi
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" 1}163e sensors function by the principle of sensing the electric field created by’ the
displacement currents in t}

‘ 1e body through the coupling of charges between the patient’s
skin and the electrode

and are called capacitively coupled electrodes.
» Non-contact electrodes are especially

: important when contact electrodes damage the
skin like in newborns. Most electrodes used are contact electrodes and provide better
signal quality.

These textile-based electrodes can be developed by integrating yarns or wires to the
textile structure or applying conducting com

pounds onto the textile fabric surface. In the
following section, the methods to make textile electrodes for ECG applications have
been covered in detajl.

4.7.1.3. Metal Integrated Textile Electrodes

The earlier forms of electrically conductive textiles are made by integrating metal yarns
into textiles. Metal yarns are different from metal wires, as they consist of metal fibers or

bers (cotton or polyester) to create a yarn.
They were first developed to discharge stat

either through a bundle-drawing process or shaved off the edge of thin metal sheeting;
leading to very thin metal filaments (diameters

ranging from 1 to 80 micron). Metal fabric
electrodes can then be developed by int

egrating metal yarns made up of these metal fibers
such as stainless steel during the manufacturing stage (weaving, knitting, or nonwoven).

ic electricity. The metal fibers are produced

=== Ag/AICI| elecirodes
— Capacilive lextile
electrodes

- Fig. 4.8,

Metal integrated textile-based ECG non-contact electrodes have been developed. The

metal threads in this can be silver, copper, or stainless steel, but also other metal wires are
employed to develop conductive textiles.
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e 1
. L
can be integrated into clothing, a chair, a wheelchair, ,
or other seats. Some examples of non-contact textile EC

I'hese non-contact electrodes
hospital bed, and a stretcher,
sensors.

Metal-coated conductive textile materials are attractive for biopotential monitoring due to
their high conductivity; however, they have certain limitations. Some metals are prone to
corrosion, especially under conditions such as humidity, metals such as stainless steel have a
high density which affects the fabric weight and softness, and metallic-coated fabrics have
poor abrasion resistance. Some examples of metal-coated textile-based ECG electrodes are |
shown in Figure 4.5 (a) - (¢), Figure 4.5 (d) presents a comparison of ECG signals collected -
using Ag/AgCl and silver-coated textile electrodes, and results revealed that major peaks are
visible in both signals.

- - 4.7.1.4. Carbon-Coated Textile Electrodes 2
s : : ! e . ing i tigate
- As the interest in conductive textiles increases, alternative methods are Eelﬂgé;l;’ssusi Py
i-w to produce suitable products for wearable smart textiles. Ca‘rbon maternz_llls ave
T the development of electrically conductive polymer composites and textiles.
¥
~.
"i“, i
&
Z
| o108 109 110
! Time(s)
(© gl |
: i ' ti G electrodes and resulting signals:
) raphene-coated te tile EC : . ;
: - Fig. 4.6. Examp lfaﬁe :mpheme-clad nylon fabric for ECG electrode, (b) graphene-
 (a) photograp sk ver electrode, (c) ECG signals recorded from conventional Ag/AgCl
coatedp .alyest’erfi hene-clad textile with wristband, and (d) filtered ECG signals from
electrodes e aﬁg/A gCl and graphene-clad textile electrodes :

i V . [ tential fOI' pr OdUCing Conducti\/e teXtiIES l l
cafbon mater 1a

. oistance, flexibility, excellent electrical properties, and high aspect ratio
cost’,qorrosnf)n rGSItS'Oj : C’a,.'bon-based materials such as carbon fibers, carbon nanotubes
(leﬂgﬂl'w'w'dth ra. (:a“'y modified graphite and graphene (GN) have been used in the
(CNT), and ch.:m;onauctive textiles for biopotential monitoring. The graphene-clad

nt O . ; :
_ ldeV:!OI:;:: rextile sensing electrodes which are washable.
conauctive B i



b smart Textile
; A wearable smart medical garment for ECG monitoring was developed by stitch;

L electrodes on an elastic wristband and neckband. The test results revealed that thesem?’ the
qua!ities collected by the dry electrodes were comparable with conventiona] A D
electrodes. ECG monitoring feasibility was evaluated by using a light—ﬁtting elastic
& hirt, where small silver discs created the electrical contact of the p-electrodes and wige

Spon

| The contact impedance between the patch electrode and the skin was low (79,9

' whereas the contact impedance of Ag/AgCl electrodes was 118.7 k. This was dye i th;
,. carbon paste which covered the skin and provided a conformal contact with the silyer dises
¢ in the t-shirt, which helps to provide excellent ECG signal quality at different conditjopg
. comparable with conventional gelled electrodes. Figure 4.6 (a), (b) present textile ECg
B electrodes and Figure 4.6 (¢), (d) show a comparison of ECG signals collected using texgij,
and Ag/AgCl electrodes from . ,

I the cross-correlation of the entire waveform in Figure 4.6 (c) was 88%, the cross.
~ correlation in Figure 4.6 (d) showed an almost perfect overlap of signals. -

4.7.1.5. Conductive Polym'er-Coated'TextiIe Electrodes
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Fig. 4.7. Conductive polymer-coated textile electrodes: (a) PEDOT:PSS and ionic liguid
gel-coated polyester textile electrode; (b) PEDOT: PSS-coated textile electrode (¢) ECG
signal collected from PEDOT:PSS-coated textile electrode before washing; and (@) after
50 washing cycle. The ECG signals collected using textile electrodes show 25.5 4B S
before washing and 10.3 dB SNR afier SO washine cveles.










“"SQI Wearable Devices

addressed, wearable ECG and

& As technology continues to advance and challenges are

respiration monitors will play a pivotal role in preventive healthca
optimization.
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f, | TWO MARK QUESTIONS WITH ANSWERS
= 1. Define Smart Textiles. _ |

ey S Smart Textiles are defined as textile products such as fibers, filaments, and yarm
- which are woven, knitted or non-woven which can interact with the environment or
The combination of textile with electronics which is all known as etextiles can

10 the development of smart material.
¢ fabrics that have been developed with new technotogies that

to stimuli but have unique properties.
ot on, flame resistance, or water repellency.







&




