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ABSTRACT

The blending of natural and synthetic fibers is increasingly being recognized as a sustainable strategy for producing fabrics that

combine ecological responsibility with functional performance. In this study, an innovative approach was undertaken to explore

the potential of Urtica dioica (stinging nettle) fiber blended with nylon to create durable and aesthetically appealing fabrics

suitable for everyday use. The rationale behind this selection lies in the complementary properties of the two fibers: nettle is a

renewable, biodegradable, and eco-friendly fiber with a traditional history in textile applications, whereas nylon is a synthetic fiber

known for its superior tensile strength, resilience, and resistance to wear and tear. By integrating these qualities, the research

sought to achieve a balance between sustainability and performance. Experimental yarn blends were formulated in two ratios:

50UD/50N and 30UD/70N alongside pure nylon yarns for comparison. The yarns were subsequently developed into woven

fabrics, which were then transformed into functional lifestyle products, including cushion covers, rugs, file folders, and storage

bags. The evaluation of these products was carried out on multiple parameters such as breaking force, coefficient of variation

(CV%), durability, and visual appeal. In addition, consumer responses were considered to assess the acceptability of the blends

in terms of aesthetics, usability, and perceived value. The results indicated that the incorporation of nettle fiber into nylon blends

not only improved the environmental profile of the fabrics but also produced competitive mechanical properties. The 30UD/70N

blend, in particular, exhibited high tensile strength while maintaining a more sustainable footprint compared to 100% nylon.

Meanwhile, the 50UD/50N blend offered a balanced compromise, combining considerable strength with greater biodegradability.

From the consumer perspective, the finished products were regarded as attractive, durable, and suitable for practical use,

suggesting that these fabrics hold promise for wider acceptance in lifestyle and home textile markets. This investigation highlights

the commercial viability of Urtica dioica and nylon blends as innovative textile materials. The study underscores the potential of

hybrid yarn engineering to address the pressing need for sustainable yet high-performance fabrics in an evolving global market.

By bridging ecological considerations with consumer-driven functionality, nettle–nylon blended textiles represent a forward-

looking pathway for the textile and fashion industry, offering versatile applications in both household and lifestyle products.
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INTRODUCTION

Sustainability in textiles has become an urgent

necessity rather than a trend, as the industry is one of the

largest contributors to global environmental challenges.

Natural fibers, including cotton, flax, hemp, jute, and nettle,

have re-emerged as viable solutions due to their

biodegradability and lower ecological footprint compared

to petroleum-based synthetics (Francke and Müller, 1989;
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Sisti, et al., 2018). Urtica dioica, or stinging nettle, has

been historically utilized as a textile fiber and has recently

regained interest for its eco-friendly profile, antibacterial

properties, and rustic aesthetic (Bhardwaj and Pant,

2014; Di Virgilio et al., 2015). Despite these advantages,

nettle fibers are hindered by their coarse texture, low

tensile strength, and reduced abrasion resistance, which

limit their application in high-performance products (Gupta

and Kothari, 1997).
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In contrast, synthetic fibers like nylon are renowned

for their mechanical robustness, resistance to wear, and

long service life. Yet, their non-biodegradable nature and

dependence on fossil fuels make them less desirable in

the context of sustainability. The blending of nettle and

nylon thus represents a unique synergy natural fiber

contributes comfort, breath ability, and ecological benefits,

while synthetic fiber ensures mechanical resilience and

longevity (Horrocks and Anand, 2016; Kalia et al., 2009).

This research investigates nettle–nylon blended

fabrics to address dual objectives: (1) improving the

functional performance of nettle fibers through synthetic

reinforcement, and (2) developing innovative, sustainable

lifestyle products that respond to shifting consumer

preferences (Teli and Sheikh, 2013). The study

encompasses yarn blending, fabric weaving, performance

evaluation, and product design. Blended samples such

as 50UD/50N and 30UD/70N ratios were examined

against pure nylon controls, and their breaking force and

variation were tested to establish mechanical viability.

The results highlight that higher nylon content enhances

tensile strength, while balanced blends maintain aesthetic

and ecological characteristics (Angelini et al., 2009;

Bhardwaj and Pant,  2020; Jankauskiene  et al.,  2014).

The fabrics were subsequently developed into

cushion covers, rugs, file folders, and storage bags,

showcasing the practical applicability of blended textiles.

These products not only meet functional requirements

but also cater to a growing consumer market seeking

sustainable yet durable lifestyle solutions. The findings

suggest that nettle–nylon blends hold significant potential

for commercialization in both domestic and global textile

markets, aligning with current industry demands for eco-

conscious innovation (Paul, 2015; Aspland, 1997; Kadolph,

2018).

Objectives:

1. To develop blended fabrics from Urtica dioica

(nettle) and nylon fibers.

2. To design and construct lifestyle and home

products (cushion cover, rug, file folder, storage

bag) using the developed blends.

3. To evaluate the fabrics for strength, durability,

aesthetics, and consumer acceptability.

4. To explore the potential of Urtica dioica and

nylon blends as sustainable, marketable textile

products.

METHODOLOGY

Fibers:

Urtica dioica fiber and Nylon fiber were selected

for the research. Urtica dioica fiber was bought from

Uttaranchal Bamboo and Fiber Development,

Uttarakhand@350/-kg. Nylon fiber was bought from

NITRA, Ghaziabad, Uttar Pradesh @500/-kg.

Fig. 1 : Urtica dioica Fiber

� Blends: Experimental yarns were prepared with

different blend ratios (e.g., 50:50, 70:30 Urtica

Dioica: Nylon) to analyse performance

variations.

Fig. 2 : Nylon Fiber

Fig. 3 : 50UD/50N Yarn Fig. 4 : 30UD/70N Yarn

Fabric Development:

� Blended yarns of Urtica dioica (UD) and nylon

were prepared using the ring-spinning method, a

widely adopted technique in the textile industry

for producing fine-quality, high-strength yarns.

Initially, the raw nettle and nylon fibers were

subjected to opening and cleaning to remove

impurities and ensure uniformity. Carding was

then performed to disentangle and align fibers

into a continuous web, which was subsequently

converted into a sliver. For better alignment and

uniform blending of the two fiber types, the slivers

were passed through drawing frames, ensuring

a homogeneous mix of natural and synthetic

fibers.

The combing process helped in the removal of

short fibers and neps, thus enhancing the
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smoothness and strength of the yarn. The drawn

sliver was then transformed into roving, a thinner

strand with a slight twist, before undergoing final

spinning. In the ring-spinning frame, continuous

twist was imparted to the roving, thereby

improving cohesion between nettle and nylon

fibers. Ring spinning was selected because it

produces yarns with superior tensile properties,

evenness, and surface smoothness compared to

other spinning systems.

� Fabric Weaving: The prepared yarns were

woven into fabrics using plain weave and twill

weave constructions, chosen for their structural

balance and functional versatility. Plain weave,

characterized by the simplest interlacement of

warp and weft, provided firm, stable fabrics with

high resistance to yarn slippage, thereby serving

as a baseline for evaluating fundamental

properties of the blends. Twill weave,

distinguished by its diagonal rib pattern, offered

enhanced drape, abrasion resistance, and

flexibility, making it suitable for lifestyle products

requiring durability and aesthetics.

Weaving was carried out on a conventional

shuttle loom under controlled warp tension and

uniform beat-up to minimize variability. The

choice of both plain and twill weaves ensured

that the performance of nettle–nylon blended

yarns could be tested across different structural

settings, thereby broadening the scope of end-

use applications.

functional lifestyle products as shown in figures.

1. Cushion cover

2. Rug

3. Laptop Bag

4. Storage bag

5. Table Cover

Fig. 5 : 50UD/50N Farbic Fig. 6 : 30UD/70N Farbic

Product Development:

Five distinct products: a laptop bag, Cushion cover,

storage bag, table cover, puja mat, or rug were

successfully developed by combining Urtica dioica

(nettle) with nylon fibers in a 30UD:70N ratio. 60

respondents participated in an acceptance survey to

gauge the products’ commercial potential and consumer

preference. Developed fabrics were designed into

Fig. 7 (a) : Cushion Cover Fig. 7 (b) : Rug Fig. 7 (c) : Laptop Bag

Fig. 7 (d) : Storage Bag Fig. 7 (e) : Table cover

RESULTS AND DISCUSSION

Product Evaluation:

The results showed that the cushion cover was the

most appealing and well-liked product, valued for its

texture, visual appeal, and practicality. It was ranked as

the most preferred product by 31.1% of respondents.

While the table cover (14.8%) and storage bag (8.2%)

were relatively less preferred, the laptop bag (24.6%)

and rugs/puja mat (21.3%) were also somewhat well-

liked.

Fig. 8 : Most acceptable product from Urtica dioica-

Nylon Blended Fabric

Apart from product-specific acceptance, the poll on

consumer perception revealed more general market
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insights. 62.3% of respondents said they would be willing

to buy goods created from blends of Urtica dioica and

nylon. The commercial viability of such products is further

supported by the fact that 83.6% of respondents indicated

affordability within a suitable price range.

Overall, the results indicate that while the created

product line shows the Urtica dioica-nylon blend’s

adaptability, home décor item sespecially cushion cover

shave the most market potential and the highest customer

approval.

Conclusion:

This study demonstrates that blending Urtica dioica

(stinging nettle) fibers with nylon results in woven fabrics

that successfully combine sustainability, durability, and

aesthetic appeal. While natural fibers such as nettle offer

environmental advantages like renewability,

biodegradability, and reduced ecological impact, they often

suffer from limitations in mechanical strength, abrasion

resistance, and dimensional stability. Nylon, on the other

hand, is widely known for its high tensile strength,

elasticity, and durability, though its reliance on

petrochemical resources raises environmental concerns.

The blending of these two fiber types provides a unique

synergy that balances ecological responsibility with

functional performance.

The woven fabrics developed in this study, using

experimental blends of nettle and nylon in different

proportions, were subsequently utilized in the creation of

consumer lifestyle products such as cushion covers, rugs,

file folders, and storage bags. The successful development

of these items demonstrates not only the technical

feasibility of nettle–nylon blends but also their potential

for wider market acceptance. These products embody

the dual qualities demanded by today’s environmentally

conscious consumers: sustainability and performance.

The tactile comfort and natural texture imparted by nettle

fibers are complemented by the resilience, strength, and

dimensional stability contributed by nylon, resulting in

fabrics suitable for everyday use.

The results obtained from mechanical evaluations,

particularly the breaking force and coefficient of variation,

indicate that the introduction of nylon significantly

enhances fabric durability without completely diluting the

natural character of nettle fibers. For example, blends

with higher nylon ratios displayed superior tensile strength,

while balanced blends such as 50UD/50N retained both

ecological characteristics and sufficient strength for

practical applications. These findings highlight the

flexibility of fiber blending as a tool for tailoring fabric

properties according to end-use requirements.

From a broader perspective, this research highlights

the importance of fiber innovation in addressing the

challenges of modern textile sustainability. The textile and

apparel industries face increasing scrutiny for their

environmental impact, particularly concerning fiber

sourcing, water consumption, chemical processing, and

post-consumer waste. By integrating nettle into

mainstream blends, manufacturers can reduce

dependency on resource-intensive fibers such as cotton

or fully synthetic alternatives, while still ensuring that

consumer expectations for product durability are met.

This is particularly relevant in lifestyle and home

furnishing sectors, where longevity, strength, and visual

appeal are critical purchasing factors.

The implications of this study extend to both local

and global textile markets. In regions with access to

naturally available nettle, cultivating and processing this

fiber can open new avenues for rural employment, agro-

based industries, and sustainable supply chains. When

blended with nylon, the resulting fabrics have the potential

to appeal to eco-conscious consumers in both domestic

and international markets, especially in premium lifestyle

segments. Furthermore, with growing global demand for

“green” textiles and circular fashion solutions, nettle–

nylon blends may serve as a model for other natural–

synthetic fiber combinations aimed at balancing ecology

with functionality. In conclusion, the blending of nettle

with nylon demonstrates a viable pathway toward eco-

conscious innovation in the textile industry. By combining

the ecological advantages of nettle with the mechanical

performance of nylon, these blends not only meet the

Table 1: Acceptability of Developed Products from Urtica dioica-Nylon Blended 

Sr. No. Product Acceptability (%) Consumer Response/Remarks 

1. Cushion Cover 31.1 Highly attractive, aesthetically appealing, usable 

2. Laptop Bag 24.6 Moderately acceptable, functional appeal 

3. Rugs/Puja Mat 21.3 Moderately acceptable, traditional usability 

4. Table Cover 14.8 Lower preference, limited visual appeal 

5. Storage Bag 8.2 Least preferred, less attractive 
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dual demand for sustainability and durability but also

unlock opportunities for innovative lifestyle products. The

development of cushion covers, rugs, file folders, and

storage bags serves as a tangible illustration of their

practical applicability. With continued research and

industrial collaboration, nettle–nylon blends could play a

pivotal role in shaping the future of sustainable textiles

and lifestyle products, bridging the gap between

environmental responsibility and consumer satisfaction.

Future Scope:

Future research and industrial efforts may build upon

this foundation in several directions. First, advanced

finishing techniques such as eco-friendly dyeing,

enzymatic treatments, and bio-based coatings may further

improve the hand feel, color fastness, and performance

characteristics of nettle–nylon blends. Second, studies

on large-scale manufacturing feasibility are necessary

to determine the economic competitiveness of these

fabrics in comparison to conventional cotton–polyester

blends. Third, a comprehensive life cycle assessment

(LCA) could provide quantitative evidence of the

environmental advantages, including reduced carbon

footprint, lower water consumption, and biodegradability,

thereby strengthening the case for commercialization.

Additionally, consumer preference studies could shed light

on the acceptance of nettle-based products in various

markets, contributing to targeted marketing strategies and

design innovations.
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