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Abstract: The global textile and clothing industry has been evolving in recent times owing to
technological progress and sustainability concerns. Due to the revolution of the textile industry, people
all around the world have given more importance to exclusive fashion. Fashion has always been an ever-
evolving and dynamic industry with attractive trends. Integrating technology into fashion via Smart
Textiles (STs) revolutionizes the industry and delivers features, namely health monitoring, temperature
regulation, and interactive capabilities. STs are materials that integrate electronic components and
technology into textiles for providing improved functionality. It is also called e-textiles or innovative
fabrics. These types of textiles integrate the fabrics’ conventional characteristics with the abilities of
modern electronics, allowing for innovative applications in luxury fashion. In any fashion-forward
individual's wardrobe, the luxury fashions hold a special place. Luxury fashion brands concentrate on
excellent quality and high prices. A transformative fusion of conventional craftsmanship and advanced
innovation is signified by the combination of STs in luxury fashion. Hence, the objectives that must be
described in the research articles are recognized. The effects of STs in luxury fashion and the techniques
for enhancing the craftsmanship and innovation of STs in luxury fashion are investigated in this paper.

Keywords: Smart textiles, luxury fashion, brand, craftsmanship, innovation, Advanced fabric
materials, Sensors, and textile industry.

1. INTRODUCTION

Centered on diverse cultures and lifestyles, the utilization of clothing is varied nowadays. Men and women
wore good clothes in the past days grounded on the weaving process, which was the base technology for all the
conventional raw materials, namely cotton, linen, and leather (Harmsen, P, etal, 2021). However, with the
development of technology and the variation of requirements, the demand for clothing materials and intelligent
textiles has increased globally in recent years (Coscieme, L, etal, 2022). Conversely, technology development
controls the textile industry. An ST plays a significant function and superior performance for many applications
and complicated purposes in the textile industry. A fascinating trend has emerged within the fashion world and
provided birth to the concept of "STs" (Ahsan, M, etal, 2022). A functional textile material that actively interacts
with its environment is a smart (intelligent) textile material (Ruckdashel, R. R, etal, 2021). Smart or intelligent

textiles are known as the next-generation textiles (Zhao, J, etal, 2020). It is also called electronic textiles or
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fabrics, which consists of electronic components. The features of adaptive fabrics comprising systems that can

observe, detect, and respond to the environment of the wearer, are enhanced by STs.

Five pillars play a crucial role in the concept of STs. They are,

a. Sensors - The parameters from the environment are captured by the sensors.
b. Data processing - This is needed when active processing is essential.
c. Actuators - Actuators respond by the sensors’ resulting function.

d. Stimulation - This is found in the environment.

e. Giving respond - It provides the correct responses from the actuators (Coste-Maniere, |, etal, 2018).
The smart apparel is being integrated with Artificial Intelligence and cloud data centered upon the five pillars.
This helps to monitor and communicate the information of the weaver, encompassing blood pressure, heart rate,
perspiration, and temperature. As per the criteria, STs are classified into 3 categories depending on functional

activity, which are briefly described in Figure 1 (Blazquez, M, etal, 2020).

PASSIVE SMART
TEXTILES

ACTIVE SMART
TEXTILES

Passive Smart textile is the
first generations of smart
textiles, which can only sense
the environmental conditions
or stimuli known as sensor.

Active Smart Textile is the
second generation which
has both actuators and
sensors. The actuators act
upon the detected signal

ULTRA SMART TEXTILES

It is also known as Very
smart textile. It is the third
generation of smart textiles,
which can sense, react and
adopt themselves to
environmental conditions

either directly or from a
central control unit.

UV protective clothing,
plasma treated clothing,

Phase change materials and
shape memory materials,

For example, spacesuits,
musical jackets, I-wear,

ceramic coated textiles are
some examples of passive
smart textiles.

heat sensitive dyes, etc. are
examples of active smart
textiles.

data wear, sports jacket,
smart clothes, wearable
electronics etc.

Figure 1: Types of smart textiles based on the functional activity

Furthermore, owing to the advanced technology, ST plays a vital role in the luxury fashion industry. In the
fashion industry, intelligent aesthetic cloth is implemented due to its sustainable technology, Nanotechnology,
3D printing, and advanced dying techniques (Chakraborty, S, etal, 2020). Eco-friendly materials that are
produced from natural fibers, safety enhancement, monitoring properties, customization and efficiency, and
eco-friendly dyes are the advantages of STs in the luxury fashion industry. By using these advantages of smart
clothing in luxury fashion, the skill in luxury clothing can be elevated through a technique called craftsmanship
(Murzyn-Kupisz, M, etal, 2021). In Figure 2, some of the key benefits of STs in luxury fashion are described.
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Figure 2: Key benefits of smart textiles in luxury fashion

In fashion, the manual skill that is utilized to create high-quality garments and accessories using conventional
materials and processes is referred to as craftsmanship. Hence, by using augmented reality, sustainable fashion,
artificial intelligence, along with digital printing, advanced innovation in smart clothing is provided in luxury
fashion. The latest innovations, which aid in transforming the fashion industry to a great extent, are provided
by the elevation of the techniques (Lin, X., 2023). Figure 3 describes the general review methodology for the

present review paper.
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Figure 3: Methodology of the review paper for smart textiles in luxury fashion elevating craftsmanship and

innovation
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2. FORMATION OF RESEARCH QUESTIONS AND ARTICLE SELECTION STRATEGY OF THE

ARTICLES

The two significant areas to be covered in the review are the Research Questions (RQs) and article selection

strategy.

v One of the important sections to be covered during the literature review analysis is RQs. The provided

correct RQs explain the main objective and concentrate mainly on the given keywords.

v"In particular Sections 3.1, 3.2, and 3.3, a clear explanation of the RQs is given.

v The process by which the correct articles should be selected for the suitable review is termed the article
selection strategy. The given section in the review becomes more accurate based on the articles’ correct

selection.

2.1. Classification of RQs

Grounded on the main focus of the objective, the RQs are developed. Some of the RQs are categorized as ST,

ST», STs, and ST4. In Figure 4, the RQs are explained.

What is Smart Textiles?

What are the Importance of Smart Textiles on
Luxury Fashion?

‘What are the Technique Used in the Improvement
of the Smart Textiles in Luxury Fashion?

How the Craftmanship and Innovation was
Improved by Fabrication Techniques?

Figure 4: Created RQs
2.2. Article selection strategy

To enhance the feasibility of the study, an article selection strategy is utilized in this review. The best selection
of the articles aids the researchers in recognizing suitable papers centered on the main objective. In this research,

the keywords are considered. Grounded on the relevant data, the articles are chosen.
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2.2.1. Inclusion criteria and exclusion criteria

Centered on the utilized criteria and the significant terms and conditions, the articles associated with the contents

are included. The exclusion criteria are the sources in which the contents that are not associated with the articles

are excluded. The inclusion and exclusion criteria of the review article are described in Figure 5.

Englishis the common language: Oﬂ_lﬂ' languages except the

0, it B included in the review \ A hghsihngugtu.'mchdel

article. \ / from the review.
\-\ INCLUSION EXCLUSION /"
\  CRITERA CRITERIA
\ .
N4
The articles published between \ The articles published before
2014 and 2024 are included, ‘ﬁ 2014 were excluded
/
/
/
/

d “:'e;hliobgvl : ‘;&‘I.?“a / \ The articks associated with various
“. f l.'.ﬁ g types of cancer other than lung
S e e - cancer are excinded.

lmxary fashion

2.2.2. Resources of Search

Figure 5: Inclusion and Exclusion criteria

Recognizing the important proof for the presented research is the main objective of the resource search. Search

resources concentrate on the search areas and the selection of correct relevant articles utilizing the online

platform. Figure 6 describes the description of the sources, databases, database insight, and paper selection.

Databases

Impartamt  databases, Incleding
Scepur, Sclence Clatien Index
Expanded (SCIEL and Web of
Sclence (WOS), areused o Identify

the papers

Sources

The “Smart Testibes is Luxury Fashion Eloating
Craftananship aad Insey stica™ related sadics are taken
from academic search engines, wach as IEEE Xplare,
¥ laex bor, Springer, and Googhe Schalar,

Paper selection

In paper selection, 40 papers are
welected for this review. Hawed on
the given criceria, the papers are
wlected and  idemtified. After
analyzing the decails of the search

Database Inskghts

Scopus Is found o be discince from sther
important databases Sciemsific jowrmals and
conference procecdings are available in the
Scopus database: so, M is the best resaurce lor
researchers

Figure 6: Description of sources, databases, database insight, and paper selection
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After investigating the search details, the search outcome of this literature survey is explained briefly in Figure

7.
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Figure 7: Search outcomes

3. LITERATURE REVIEW ON SMART TEXTILES IN LUXURY FASHION ELEVATING
CRAFTSMANSHIP AND INNOVATION

Materials that integrate electronic components and technology into textiles for providing interactivity and utility
are encompassed in STs, which are also called e-textiles or smart fabrics. STs can also make a contribution to
a more sustainable fashion industry. Monitoring garment usage and care instructions enhances innovation and

craftsmanship by embedding sensors in clothing.

Hence, STs, the significance of the STs in luxury fashion, technological innovations in STs utilized in luxury

fashion, and the enhancement of craftsmanship with STs in luxury fashion are delivered in this paper.
3.1. OVERVIEW OF SMART TEXTILES

Textiles that can sense and react to environmental conditions or stimuli from magnetic, mechanical, thermal,
electrical, chemical, or other sources are termed STs (Friske, M, etal, 2019). This type can sense and respond
to external conditions or stimuli in a predetermined way. In a variety of contexts, smart fabrics are utilized (Wu,
S, etal, 2020). Smart clothing aids people in monitoring numerous aspects of health, namely blood pressure,
heart rate, and breathing (Lin, Z, etal, 2018). In the fashion world, STs are also often utilized for aesthetic
purposes (Lin, Z, etal, 2021). STs are soft and virtually unnoticeable in clothing grounded on textile character
(Leal-Junior, A, etal, 2020).

Roach, D. J, et al. (2019) described the long Liquid Crystal Elastomer (LCE) fibers with large reversible
actuation strains for STs as well as artificial muscles. To recognize the LCE fiber, the three-step fabrication

method was utilized. It was found from the results that the fiber had an actuation strain of 51%, a modulus of 2
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MPa, and a failure strain of well over 100%. The potential application space was limited by the requirement of

an agueous environment.

Shuai, L, et al. (2020) explained the self-healing, stretchable, and conductive hydrogel fibers for strain sensing
as well as triboelectric energy-harvesting STs. For attaining high damping efficiency and high strength, the
drawing method was utilized. According to the outcomes, increasing the AAm content could weaken the
physical cross-linking. It also lowered the sol-gel transition temperature of the material. However, the studies
on 1-D hydrogel fibers were still limited.

Devendorf, L., & Di Lauro, C. (2019) described the adapting double weaving as well as yarn plying techniques
for ST applications. For identifying the front and back faces of the weave, the adapted methods were utilized to
create a woven textile that changed colour in response to touch. The results depicted that the fabric helped in
changing the colour based on the associated region. In this study, a suitable method for dying the yarns was not

found with the pigments.

Celikel, D. C. (2020) briefly described the smart e-textile materials. To recognize the textile materials in smart
e-textiles, active secretion methods were utilized. As per the analysis, the increase in temperature started the
motion of molecules and formed a porous structure, thereby leading to the expulsion of body heat. In the study,

the information available was limited to advanced technology.

Rotzler, S, et al. (2020) explained enhancing the wash-ability of ST influence of diverse washing conditions on
textile-integrated conductor tracks. For recognizing the laser-structured silver-coated warp-knit nylon fabric,
the Tailored Fiber Placement (TFP) method was utilized. The analysis stated that superior dimensional stability
could provide better results for polyester wear (PES-W) when in contact with water. The processing and material

of the textiles limited the washing temperature.
3.2. IMPACTS OF SMART TEXTILES ON LUXURY FASHION

Fashion is the most significant factor in STs. The concentration on fashion technology provides great attraction
toward the people (Bhandari, N, etal, 2022). A term utilized interchangeably to explain the creation of clothing
is called Fashion (Jain, M., 2022). Thus, the E-platforms have a high potential in STs for altering the business
models completely by shortening the supply chain, thereby facilitating direct communication between
customers and producers and satisfying customers' needs (Paru, S. P., 2023). The textile industry has
significantly changed by taking advantage of e-fashion platforms. Also, their business has been amplified
radically (Yinka-Banjo, C., 2017). By utilizing STs, luxury fashion is enhanced, thereby providing more
advancement in the fashion industry (El- Sayed, A. M., etal, 2022).

Deng, H.-Y., et al. (2016) explained the STs’ application in the brand Fashion Design (FD). The bulk data
widening application was utilized for developing ST fibers, which was a step of necessity. It was displayed
from the results that superior performance was depicted by the profound investigation of STs applied in the
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brand FD. A subtle alteration in the inner state or the outer atmosphere couldn’t be perceived by the textile

types.

Goncu-Berk, G. (2019) described STs and clothing as an opportunity or a threat to sustainability. The lamb and
Kallal's functional grounding frameworks were explored in this study for the sustainability of STs and clothing
from all angles. As per the analysis, comfort parameters associated with mobility might also be hindered by the
sizes, locations, and numbers of hardware components attached to clothing. Nevertheless, only a limited number
of smart clothing was available.

Patwary, F. A. (2022) presented the smart clothing’s Internet to identify as well as exploit the opportunities
introduced by fashion 4.0. For identifying the practice and perception of individuals on smart clothing, the
qualitative approach was utilized. According to the outcome, receiving the quantitative approach was time-
consuming and tedious. However, obtaining equality in the selection of interviews centered on the research

interest in fashion was challenging.

Wang, W. Y., & Gloria. (2016) described the creation of colour-changing smart home textiles through
innovative jacquard weaving technology. In this research study, the practice-centric research methodology was
adopted for creating high-value interior home textile products. The analysis illustrated that the combination of
'17 degree yarn and 100% polyester yarn was the abrasion test result of 'STs'. Nevertheless, the thermochromic

yarn was limited to a thousand times of cycles.

Verboven, I, et al. (2018) explained printing smart designs of Light-Emitting Devices (LEDs) with maintained
textile properties. To recognize the textile properties, namely drapability, flexibility, along with air
permeability, the Alternating Current Powder ElectroLuminescence (ACPEL) technology was utilized. As per
the results, lower transparency was obtained between 25-70%. The STs were mostly limited to the LEDs or

optical fibers’ integration.

3.3. TECHNIQUES TO IMPROVE THE CRAFTSMANSHIP AND INNOVATION FOR SMART
TEXTILES IN LUXURY FASHION

The advancement of the techniques in STs aids in the identification of advanced fabrication techniques. Hence,
innovation assists in the craftsmanship’s development (Teixeira, T. G. B., etal, 2023). 3D weaving and knitting,
electro-spinning, electro-chromic and thermo-chromic coatings, shape-memory materials, and Phase Change
Materials (PCMs) are some of the techniques involved (Ferreira, M. P. S, etal, 2024 and Peng, Y., etal, 2024).
These techniques aid in the enhancement of luxury FD in the textile industry (Hossain, M. T., etal, 2024). Table
1 describes some of the articles associated with the techniques to enhance the craftsmanship and innovation of

STs in luxury fashion.

I[JNRD2504294 ‘ International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

luxury fashion

Authors
Name

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | IJ]NRD.ORG
Table 1: Articles related to the techniques to improve the craftsmanship and innovation for smart textiles in

To utilize STs and

Fabricati
on

technique
s

Outcomes

When retaining

Limitations

A limited number of

responses as well as

Beneux, A. communicate a response via 3D electrical capabilities, technoloaical
(2020) output devices like lighting weavin the resulting textile was capabili t?es were
displays. 9 comfortable and durable, pr(re)sente d
To explore the dynamic thermo According to the
chromic textiles that gto . The wearability was
Qi, W., et | contributed to the transmission The”.“oc thermochromic analysis, greatly affected by the
al ,(20'2,1) and revitalization of textile hromic the performance of the size and weight of the
' . . ST textile material was g
Intangible Cultural Heritage superior battery.
(ICH). '
The possible
To utilize the PCMs in The developed models, combinations by
Igbala, K., . which agreed very well Response Surface
& Suna MEME SIS SelWTems ol e with experimental Methodology (RSM)
' textiles” automatic PCMs penm gy
D. (2014) acclimatizing properties results, predicted the were undesirable and
g prop ' fiber properties. impossible to run on a
Bench-top extruder.
To investigate the vital role of Accgrdlng o Rsuly The reliance on self-
Younus, data analytics in promoting Eco- fashion brands were reported data was
M., et al. : ! L J proactively adapted to
sustainable practices within the  friendly . acknowledged, thereby
(2024) L . changing market wy .
fashion industry. textile conditions limiting the potential.
.| To utilize the kinetic fabric T sl comemsiise The limitation was
CliEhlselt samples as an approach for 3D GFELS (72 [GEpOnSes working with small
VEIRIE, [ recopnizin thepiir)]teractive BRI B U1 sam Ieg on a small
(2019) 9 g and participants’ reactions to pie
fashion arts o manikin
' knitting the prototypes. ‘
For making a remarkable |he ar_tistic_stugjy of the
change in the idea of human Iates_t |IIum|nat|v§
EL AT : fashion products in the L
Demerdas subjectivity by generating new Light market In recognizing the data,
h, D. M. concepts_of identity, new types Emitting  aided in creating the _dataset size was
(2018) o behawpr, g PSR i Diode illuminated smart FDs e
the body itself utilizing light for
emitting diode.
women.

4. SUMMARY OF THE REVIEW

Electronic components that improve the features of wearables, automobiles, and other products are
encompassed in STs. Hence, the textile-centric product is created with the intention of being integrated with
the textiles. In luxury fashion, STs are utilized by placing electronic components, namely sensors and
accumulators. Thus, the electronic components’ utilization in luxury fashion aids in enhancing the brand name
and the usage of STs. Moreover, by utilizing electronic components, the craftsmanship is enhanced. In the above
Sections 3.1, 3.2, and 3.3, the STs in luxury fashion elevating craftsmanship and innovation are briefly
described. The advanced technology is utilized in this review article. The utilization of advanced techniques

assists in luxury fashion’s innovation and craftsmanship.
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e What are STs? -This question aimed to understand the studies related to STs, which was demonstrated

in Section 3.1.

e What are the impacts of STs in luxury fashion? -The question described the impacts of STs in luxury
fashion, which was explained in Section 3.2.

e What are the techniques used in the improvement of STs in luxury fashion? -This question aided in
recognizing the techniques utilized in the enhancement of STs in luxury fashions, which was described
in Section 3.3.

e How the craftsmanship and innovation were improved by the fabrication techniques? -The studies
related to the craftsmanship and innovation enhancement by the fabrication techniques were mentioned

in Section 3.3.

Hence, the studies mainly focused on STs and the craftsmanship’s elevation in luxury fashion. The studies
related to the objective also described the techniques and their innovation of STs in luxury fashion. The RQs
are classified into ST1, ST2, ST3, and ST4 for introducing innovation to this review. In the above sections, the

related RQs and answers are described.

5. CONCLUSION

The STs and concepts based on luxury fashion are described in this review. For elevating the innovation and
craftsmanship of luxury fashion, advanced techniques were utilized in STs. 3D weaving and knitting, electro-
spinning, electro-chromic and thermochromic coatings, shape-memory materials, and PCMs were some
advanced techniques. The fabricating technique aided in the designing of the new STs and materials for luxury
fashion. Although there was much development in STs in luxury fashion, some drawbacks like skin problems
owing to the wearable applications, a blinking effect in the eyes of the humans due to the light, and ill health in
people owing to the smart fabric products also happened. The utilization of these advanced technologies aided
in overcoming these challenges in the case of the advancement of technology in the fashion industry and brand
quality. In the future, STs will become more generic and will be utilized in the applications of the automotive
and aerospace industries. Moreover, adaptive clothing will be developed, where the changes happen regarding

the needs of the wearer.
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