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Abstract - Smart textiles are the new generation product 
with great potential in the field of healthcare and other 
markets. The function of smart textiles is not only limited to 
healthcare, it also meets its function in the field of sports, 
protection, and automotive industries respectively. The 
manufacturing of smart textiles demands an innovative 
approach, the stitching or insertion of optical fibers into the 
wearable textiles requires a simple yet complex approach 
such as weaving, knitting, and electronic sphere 
technologies such as coating, lithography, and ink-jet.  

The smart textile discussed describe in this review paper is 
based on the smart textiles working on the principle of 
optical fiber. The optical fibers which are formed by silica 
and polymer optical fibers are used for testing vitals as their 
manufacturing and integration are possible and achievable 
with other fabrics.  

Key Words:   smart textiles for healthcare, textile 
sensors, wearable technology, stitching technology, 
medical textiles. 

INTRODUCTION 

The textile and apparel market is one of the largest and 
ever-growing industries contributing to the development 
of the economy, human race. There are more than 4.5 
crore employees contributing in the sector with more than 
3 million looms to cater to the needs of the people of the 
world. The technological development of the sector is very 
crucial as the function of textiles is increasing in different 
sectors. The innovation of textiles in different sectors such 
as the healthcare and automotive industry is possible due 
to its specific properties such as flexibility, dimensional 
variability, and other outstanding properties which make 
it worth meeting the smart textiles need by modifying its 
structure and surface at different stages.  

There are several successful examples of modification and 
up-gradation in the properties of textiles depending on 
their functionalities. 

In recent decades, there are major successes and 
inventions in textile innovation and technological 
development. 

Smart textiles are textiles having the properties of 
conventional textile fabric with smart features such as 
sensing and monitoring functions. The conglomerate of 

the above textiles with the electronics sector results in 
applications in different healthcare sectors and fields. 

These textiles are contributing the healthcare and other 
such crucial industries contributing in every possible 
sphere of human development. Another field of smart 
textile application is technical textiles for monitoring 
structural health, automotive, civil, geotechnical, and other 
engineering industries. Several research projects are 
dedicated to the development of smart textiles. 

 

1.1 Why smart Textiles? 

Patients suffering from cysts, tumors, bleeding, swelling, 
developmental and structural abnormalities, infections, 
inflammatory conditions are taken for the MRI(Magnetic 
resonance imaging) scan to get to know the details and 
seriousness of the disease. But MRI is very detrimental to 
the health of the patient which can worsen the health 
condition of a patient, if it is performed in the presence of 
a metallic or electronic component it creates a disturbance 
in the MRI field which can often leave scars on the 
patient's body. 

To deal with the above lethal and serious problem smart 
textiles based on the principle of optical fibers deliver 
themselves. They are not equipped with any kind of 
metallic or electronic component and be can be remotely 
controlled with the help of an optical cable so that the 
monitoring can be done without any harm. 
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The MRI test is often performed on the patients after 
getting them into an anesthetized state, and at this state 
the monitoring of several functions of the body becomes 
crucial, the monitoring requires one or more machines 
and monitors often to check the vitals of the patient, the 
monitors becomes difficult when the transfer of the 
patient from one emergency room to another, the 
monitoring of the patient becomes tedious. But it would be 
easy if the vast number of machines can be eliminated. 

The optical fiber-equipped textile fabric can be used for 
monitoring purposes as the monitoring is easy and less 
tedious.  

 

1.2 Principle 

The optical fibers which are formed by silica and polymer 
optical fibers are used for testing vitals as their 
manufacturing and integration are possible and achievable 
with other fabrics. 

The fiber sensors consist of a periodic perturbation of the 
refractive index along the fiber core length. It reflects a 
very narrow range of wavelengths while transmitting 
all the others. They are used as a monitoring method 
to measure different physical statistics such as 
temperature, blood pressure, and pulses. Also, they are 
used in the monitoring of the temperature during the 
thermal excision of cancer. 

The flexibility and non-toxic nature make them compatible 
for the application in the high electromagnetic 
environment. 

1.3 Stitching Methods 

The stitching or the insertion of the optical fibers onto the 
normal textile fiber can be done as same as the normal 
textile yarn. The process of Knitting or weaving and 
stitching is done. 

This should be done by keeping the note of the bending 
and agile property of the optical fiber. 

Silica fibers have a limited strain of 1%. Plastic Optical 
Fiber can endure a large amount of strain but have limits 
in the terms of the curvature angle. The weaving process 
must be carried out keeping the above properties in mind. 

The mature fibers must be long enough to work as a major 
reflector which will ensure the better measurement and 
monitoring of the vitals. Fibers with external diameters of 
less than 500pm are considered as they create a perfect 
balance between comfort and monitoring. 

2.1 Advantages of Smart Textiles in Medical care 

*In Smart textiles it can detect early warning signs that 
indicate disease. 

*It can be used in a professional medical settings. 

*It can be used to monitor personal health. 

*Telemedicine allows for a doctor to watch a patient 
without being with them. 

*GPS tracking in e-textiles are often wont to track senior 
relations affected by Dementia or Alzheimer’s 

2.2 Disadvantages Of Smart Textiles In Medical Care 

* Colour changes or vibration are used to get attention it 
might be useful but if we get a lot of buzzes or colour 
changes  people will get irritated and make them feel sick. 

*As it is not 100% waterproof and can’t be wore 
continually in the water.Not for all medical or healthcare 
wearables come under the scan of medical rules. 

3. CONCLUSIONS AND DISCUSSIONS 

Smart textiles find their functions in different industrial 
and medical healthcare sectors developing the medical 
and automotive industries. Their Monitoring and other 
technological functions are of great importance. 

Investment and innovation in smart textiles are fruitful for 
all the respective sectors. Various shortcomings are in call 
for the correction, such as the flexibility and weaving 
methods. The replacement of the silica fiber with another 
possible fiber will make the smart textiles even more 
contributive. 

Smart textiles will surely deliver their significant 
contribution in the medical and technological fields. 

 

 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 06 | June 2021                 www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 298 

REFERENCES 

1.https://www.google.com/imgres?imgurl=https%3A%2F
%2Fars.els-cdn.com%2Fcontent%2Fimage%2F3-s2.0- 
B9780857093424500031-f03-01-
9780857093424.jpg&imgrefurl=https%3A%2F%2Fwww.
sciencedirect.com%2Fscience%2Farticle%2Fpii%2FB978
0857093424500031&tbnid=_c5a8fK1xyyTpM&vet=12ah
UKEwjt_e6Pg4HxAhWhJLcAHbACBAUQMygBegUIARC4AQ
..i&docid=_k4HEnx-
iY4NrM&w=382&h=276&q=SMART%20%20TEXTILES%2
0OPTICAL%20FIBERS&ved=2ahUKEwjt_e6Pg4HxAhWhJL
cAHbACBAUQMygBegUIARC4AQ 

2.https://www.google.com/search?q=SMART++TEXTILES
+OPTICAL+FIBERS&tbm=isch&ved=2ahUKEwjt_e6Pg4Hx
AhWhJLcAHbACBAUQ2-
cCegQIABAA&oq=SMART++TEXTILES+OPTICAL+FIBERS
&gs_lcp=CgNpbWcQDFAAWABgtbcFaABwAHgAgAEAiAEA
kgEAmAEAqgELZ3dzLXdpei1pbWc&sclient=img&ei=OLW
7YO2BOKHJ3LUPsIWQKA&bih=646&biw=1280&rlz=1C1C
HBF_enIN923IN923#imgrc=lp6VVGIJrYPNQM 

3. http://www.csem.chlsfit/htmYprojects.html  

4. http://www.vivometrics.com/site/system.html  

5.  J L Weber, F Klefstad-Sillonville, F Pirotte. . “MERMOTH: 
MEdical Remote Monitoring of cloTHes”, Proceedings of 
pHealth - 2006  

 6. M F Dempsey, B Condon, ‘Thermal injuries associated 
with MRI’, Clinical Radiology, 2001 56 457-65  

7. Smart textiles for healthcare: applications and 
technologies Viktorija Mečņika1 Ms.sc.; Melanie Hoerr2 
Dipl.-Ing.; Ivars Krieviņš1 Assoc.prof. Dr.sc.ing.; Anne 
Schwarz2 Dr.sc.ing.  

Institute of Textile Technology and Design of Riga 
Technical University, Latvia1;  

Institut fuer Textiltechnik of RWTH Aachen University, 
Germany2  

viktorija.mecnika@rtu.lv, ivars.krievins@rtu.lv1; 
melanie.hoerr@ ita.rwth-aachen.de,  

anne.schwarz@ita.rwth-aachen.de 

8. Medical Smart Textiles Based on Fiber Optic 
Technology: An Overview Carlo Massaroni, Paola 
Saccomandi and Emiliano Schena *  

Center for Integrated Research, Università campus Bio-
Medico, Alvaro del Portillo, 21,  

Rome 00128, Italy; E-Mails: c.massaroni@unicampus.it 
(C.M.); p.saccomandi@unicampus.it (P.S.)  

 

 

 


