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________________________________________________________________________ 

ABSTRACT: Textile materials represent an important category of packaging materials 

due to their flexibility, durability, low weight, and adaptability to various packaging 

requirements. Although paper, plastic, metal, and glass dominate modern packaging 

markets, textile-based packaging continues to play a significant role in industrial, 

agricultural, transportation, luxury, and reusable packaging systems. Recent developments 

in technical textiles, smart textiles, digital printing technologies, and sustainable materials 

have further expanded the application potential of textile packaging. This paper provides 

an overview of textile materials used in packaging, their applications, imaging and 

decoration technologies, future technological trends and environmental aspects. The paper 

highlights the growing importance of sustainable textile packaging solutions within 

circular economy frameworks. 

 

Keywords: Textile materials, applications, imaging Technologies, sustainability, future 

trends. 

________________________________________________________________________ 

UPOTREBA TEKSTILNIH MATERIJALA U INDUSTRIJI 

AMBALAŽE  
________________________________________________________________________ 

APSTRAKT: Tekstilni materijali predstavljaju značajnu kategoriju ambalažnih materijala 

zahvaljujući svojoj fleksibilnosti, izdržljivosti, maloj masi i prilagodljivosti različitim 

zahtevima pakovanja. Iako papir, plastika, metal i staklo dominiraju savremenim tržištem 

ambalaže, ambalaža zasnovana na tekstilnim materijalima i dalje ima važnu ulogu u 

industrijskim, poljoprivrednim, transportnim, luksuznim i višekratno upotrebljivim 

sistemima pakovanja. Nedavni razvoj tehničkih tekstila, pametnih tekstila, tehnologija 

digitalne štampe i održivih materijala dodatno je proširio potencijal primene tekstilne 

ambalaže. Ovaj rad pruža pregled tekstilnih materijala koji se koriste u ambalaži, njihovih 

primena, tehnologija oslikavanja i dekoracije, ekoloških aspekata, kao i budućih 
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tehnoloških trendova. Rad takođe ukazuje na rastući značaj održivih rešenja za tekstilnu 

ambalažu u okviru koncepta cirkularne ekonomije. 

 

Ključne reči: Tekstilni materijali, primene, tehnologije oslikavanja, održivost, budući 

trendovi. 

________________________________________________________________________ 

1. INTRODUCTION 

 

Packaging has evolved from a simple means of containing and transporting goods into a 

multidisciplinary field that combines engineering, materials science, marketing, 

sustainability, and consumer psychology. Throughout human history, the selection of 

packaging materials has been influenced by the need to protect products from 

environmental factors while simultaneously facilitating storage, transportation, and trade. 

While materials such as paper, plastics, metals, and glass dominate contemporary 

packaging markets, textile materials have maintained a unique and enduring role due to 

their versatility, flexibility, and adaptability to a wide range of products and distribution 

systems. 

Textile packaging materials may be defined as flexible structures produced from fibers, 

yarns, fabrics, or nonwoven materials designed to contain, protect, transport, or present 

products. Textile materials have been used for packaging since ancient times, when natural 

fibers were used to produce sacks, bags, and wrapping materials [1]. Although 

industrialization introduced alternative materials with greater barrier properties and lower 

production costs, textile packaging continued to evolve rather than disappear. Today, 

textile materials are widely employed in applications ranging from bulk industrial 

packaging and agricultural transport systems to luxury product presentation and reusable 

consumer packaging. 

The increasing global focus on sustainability has renewed interest in textile packaging 

solutions. Consumers, governments, and manufacturers are actively seeking alternatives to 

single-use packaging materials, particularly plastics that contribute to environmental 

pollution and resource depletion. Textile materials, especially those derived from 

renewable natural fibers or recycled sources, offer promising opportunities for reducing 

the environmental footprint of packaging systems. At the same time, advances in textile 

engineering have led to the development of highly specialized technical textiles capable of 

providing sophisticated functional properties. 

Understanding the variety of textile materials available for packaging applications is 

therefore essential for packaging designers, manufacturers, and researchers. This chapter 

provides an overview of the principal textile materials used in packaging, their 

classifications, and the properties that make them suitable for specific packaging functions.  

Packaging materials serve multiple functions including protection, transportation, storage, 

communication, and marketing. Among the broad range of packaging materials, textiles 

occupy a specialized but increasingly important position due to their unique mechanical 

and functional properties [2]. 
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1.1. Classification of textile materials according to fiber origin  

Modern textile packaging materials can be divided by fiber origin to natural and synthetic 

textile materials fiber. Natural fibers remain widely used due to their biodegradability and 

renewable origin. Some of the most used are cotton, jute, hemp and flax. Cotton fabrics 

provide softness, flexibility, and excellent printability. They are commonly used for luxury 

packaging, reusable shopping bags, promotional packaging, and food packaging 

applications [3]. Jute is one of the most widely used packaging fibers due to its high tensile 

strength, low cost, and biodegradability. Jute sacks are commonly employed for 

agricultural products such as coffee, cocoa, rice, and grains [4]. Hemp fibers exhibit 

excellent mechanical properties and environmental performance. Hemp-based packaging 

materials have gained attention as sustainable alternatives to synthetic textile packaging 

[5]. Flax fibers provide good strength-to-weight ratios and are increasingly used in 

premium packaging applications. 

Synthetic fibers dominate industrial packaging because of their durability and resistance to 

environmental factors. Polypropylene is the most important synthetic textile material used 

in packaging. Woven polypropylene fabrics are extensively used for bulk bags, fertilizer 

sacks, cement bags, and industrial packaging [6]. Polyester textiles offer excellent 

dimensional stability, UV resistance, and mechanical performance. They are frequently 

used in transport packaging and protective packaging systems. Polyamide materials 

provide high abrasion resistance and durability, making them suitable for reusable 

industrial packaging. 

Technical textiles represent one of the fastest-growing sectors of textile packaging. These 

materials are engineered to provide specific performance characteristics such as: 

 Barrier properties  

 Antimicrobial activity  

 Moisture control  

 Thermal insulation  

 Impact protection  

Technical textile packaging is widely used in pharmaceuticals, electronics, food logistics, 

and high-value industrial products [7]. 

 

1.2. Classification of Textile Materials According to Structural Formation  
Textile materials can be classified according to their structural formation method into 

woven, knitted, nonwoven, and several other specialized textile structures such as braided, 

netted, and felted materials. The fundamental difference between these categories lies in 

the way fibers or yarns are assembled into a textile structure, which directly influences 

their mechanical, physical, and functional properties.  

Woven fabrics are produced by the perpendicular interlacement of two sets of yarns. 

Woven textiles are suitable for applications requiring structural integrity, such as industrial 

packaging sacks, geotextiles, composite reinforcements, and transport packaging.  

Because the yarns are tightly interlaced, woven fabrics generally exhibit high tensile 

strength, good dimensional stability and high durability under mechanical loads  
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Knitted fabrics are formed by interlooping yarns into a series of interconnected loops. Due 

to their flexibility, knitted textiles are commonly used in apparel, technical textiles, 

protective covers, cushioning materials, and specialized packaging applications where 

adaptability to irregular shapes is required. The looped architecture gives knitted fabrics 

high elasticity and stretchability and higher air permeability.  

Nonwoven fabrics are produced directly from fibers rather than yarns. Fibers are arranged 

into a web and subsequently bonded through mechanical, thermal, or chemical processes. 

Key characteristics of nonwoven materials include low production cost adjustable porosity 

and lightweight structure.   

However, nonwovens generally exhibit lower durability and mechanical strength than 

woven textiles unless specifically engineered for high-performance applications. They are 

widely used in filtration systems, medical products, hygiene products, protective 

packaging, agricultural coverings, and shopping bags.  

Braided textiles are produced by the diagonal intertwining of three or more yarn systems, 

following helical paths around a central axis. Braided materials provide excellent 

flexibility, resistance to torsion, and load distribution. They are commonly used in ropes, 

cords, reinforcement structures, and composite materials.  

Felted materials are among the oldest textile structures and are formed through the 

mechanical entanglement of fibers in nonorganized yarn structure, often aided by heat, 

moisture, and pressure. Felt exhibits good thermal insulation, vibration damping, and 

cushioning properties.  

Netted textiles consist of yarns interconnected to create open structures with large pores. 

These materials provide excellent ventilation, low weight, and flexibility. In packaging 

applications, netted textiles are frequently used for agricultural products such as fruits, 

vegetables, and seafood, where airflow is essential for product preservation.  

 

2. APPLICATIONS OF TEXTILE MATERIALS IN THE PACKAGING 

INDUSTRY 

 

The effectiveness of any packaging material is ultimately determined by its ability to satisfy 

the functional requirements of specific products, supply chains, and consumer 

expectations. Their unique combination of flexibility, durability, low weight, and 

reusability allows textile materials to occupy niches that cannot always be efficiently 

served by rigid packaging alternatives. 

In recent decades, globalization has transformed supply chains, increasing the distances 

that products travel between production facilities, distribution centers, retailers, and 

consumers. As a result, packaging systems must provide not only protection but also 

logistical efficiency, sustainability, and cost-effectiveness. Textile packaging solutions 

have responded to these challenges by offering lightweight structures with excellent 

strength-to-weight ratios, reducing transportation costs while maintaining product safety. 

At the same time, changing consumer attitudes toward sustainability have contributed to 

the growing popularity of reusable textile packaging. Reusable shopping bags, fabric gift 

packaging, and textile-based premium packaging have become symbols of 
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environmentally responsible consumption. Beyond their functional role, textile materials 

can also enhance the sensory and emotional experience associated with a product, 

contributing to perceptions of quality, authenticity, and value. 

The diversity of textile packaging applications reflects the diversity of textile materials 

themselves. Different fibers, fabric constructions, and manufacturing technologies enable 

textile packaging solutions to be tailored for highly specific requirements.  

Textile materials are employed across numerous packaging sectors due to their versatility 

and functional performance. Agricultural products remain among the largest consumers of 

textile packaging such as sacks and bags. Jute and polypropylene woven sacks dominate 

this sector because they provide ventilation while maintaining mechanical strength [4]. 

Flexible Intermediate Bulk Containers (FIBCs), commonly known as bulk bags or "big 

bags," represent one of the most important industrial textile packaging applications. FIBCs 

are typically manufactured from woven polypropylene and can carry loads ranging from 

500 kg to over 2000 kg [6]. 

Textile materials are increasingly utilized in food packaging due to consumer demand for 

natural and reusable packaging solutions. Cotton and linen packaging are especially 

popular in premium food markets. 

Luxury brands frequently employ textile materials to enhance perceived value and 

customer experience. Textile packaging contributes to perceived quality, exclusivity, and 

sustainability [8]. Common applications include jewelry pouches, premium alcohol, 

fashion and cosmetic packaging. 

Textile materials provide cushioning and protection during transportation, nonwoven 

fabrics and spacer textiles are particularly effective for impact protection. They often used 

for protection of electronic devices, glass products and automotive components.  

Growing environmental concerns have driven widespread adoption of textile shopping 

bags reusable textile bags significantly reduce single-use packaging waste [9]. 

 

3. IMAGING AND DECORATION TECHNOLOGIES FOR TEXTILE 

PACKAGING  

 

Packaging serves not only as a protective container but also as a powerful communication 

medium. In highly competitive markets, the visual appearance of packaging frequently 

influences consumer perceptions, product differentiation, brand recognition, and 

purchasing decisions. The ability to apply graphics, text, symbols, and decorative elements 

to packaging materials is therefore a critical aspect of packaging design and production. 

Textile packaging is no exception; in fact, the inherent tactile and visual characteristics of 

textile materials often provide unique opportunities for creating distinctive packaging 

experiences. Modern textile packaging can incorporate high-resolution graphics, 

personalized content, interactive digital features, and sophisticated decorative effects that 

rival or exceed those available on conventional packaging materials. 

As packaging increasingly functions as both a physical and digital interface between brands 

and consumers, understanding the available imaging and decoration technologies becomes 
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essential. Visual communication is a critical function of packaging. Textile packaging 

employs a variety of imaging and decoration technologies. 

Screen printing remains one of the most widely used techniques for textile packaging. The 

technology is particularly common in reusable shopping bags and promotional packaging 

(Ujiie, 2006). Screen printing offers high ink opacity, durability and compatibility with 

various fabrics.  

Flexographic printing is used for high-volume textile packaging production. Flexography 

is frequently employed for industrial sacks and bulk packaging. It offers high productivity 

and cost efficiency. 

Digital printing has transformed textile packaging production. Inkjet technologies enable 

high-resolution graphics directly onto textile surfaces [10]. Benefits include short 

production runs, personalization, rapid prototyping, reduced waste.  

Dye sublimation allows permanent color transfer onto polyester-based textile materials. 

The technology is widely used for promotional textile packaging as it offers excellent color 

reproduction and high image quality  

Heat transfer systems enable application of pre-printed graphics to textile substrates. This 

method is suitable for limited production runs, customized packaging, promotional 

products.  

Embroidery provides premium visual and tactile qualities needed for luxury packaging, 

corporate gifts packaging and high-end textile pouches as it enhances perceived product 

value and craftsmanship. 

Laser technologies have gained importance in textile packaging decoration with surface 

engraving, pattern generation and variable data marking.  

Smart printing technologies are encompassing recent innovations such as conductive inks, 

NFC-enabled textiles, QR code integration, interactive packaging surfaces. These 

technologies enable traceability and enhanced consumer engagement. 

 

4. FUTURE TRENDS AND ECOLOGICAL ASPECTS OF TEXTILE 

PACKAGING 

 

The packaging industry is currently undergoing one of the most significant periods of 

technological transformation in its history. Driven by advances in material science, 

digitalization, automation, and sustainability initiatives, packaging systems are becoming 

increasingly intelligent, functional, and environmentally responsible. Textile packaging is 

actively participating in this transformation, benefiting from innovations that are expanding 

both its capabilities and its range of applications. 

Several global trends are influencing the future development of textile packaging. 

Consumers increasingly demand sustainable products and environmentally responsible 

packaging solutions. Simultaneously, manufacturers seek packaging materials that offer 

enhanced performance, improved supply chain visibility, and greater opportunities for 

product differentiation. Technological developments in smart materials, nanotechnology, 

additive manufacturing, and digital communication are enabling packaging systems to 

perform functions that were previously unimaginable. 



                            9th International scientific conference                                                     

„Contemporary trends and innovations in the textile industry“ 
 17-18th September, 2026, Belgrade, Serbia 

________________________________________________________________________ 
 

   ______________________________________________________________________ 

Union of engineers and textile technicians of Serbia 
 

P
ag

e1
6

0
 

The convergence of textile engineering with electronics and information technologies is 

particularly noteworthy. Smart textile packaging systems capable of monitoring 

environmental conditions, tracking products throughout supply chains, and communicating 

information directly to consumers are rapidly moving from research laboratories into 

commercial applications. In parallel, bio-based and biodegradable textile materials are 

being developed to address growing environmental concerns and regulatory pressures. 

Understanding these emerging technologies is important not only for researchers but also 

for designers, manufacturers, and policymakers seeking to anticipate future developments 

in packaging systems.  

The textile packaging sector is undergoing rapid technological transformation. Integration 

of electronics into textile packaging represents a significant innovation area [11]. Smart 

textiles incorporate sensing and communication functions. Future applications predict 

temperature monitoring, freshness indicators, anti-counterfeiting systems, supply chain 

tracking, etc.  

Nanomaterials and advanced coatings in the future can enhance barrier performance, 

antimicrobial properties, UV resistance, mechanical strength and it is expected to play an 

increasingly important role in advanced textile packaging systems. These functionalities 

expand the applicability of textile packaging in food and pharmaceutical sectors. 

Industry 4.0 technologies are reshaping textile packaging production with digital textile 

printing, automated cutting systems, artificial intelligence quality control and additive 

manufacturing integration. These developments improve flexibility, customization, and 

production efficiency. 

Environmental sustainability has become one of the most influential factors shaping the 

future of the global packaging industry. Growing concerns regarding climate change, 

resource depletion, waste generation, and plastic pollution have intensified pressure on 

manufacturers to develop packaging systems that minimize environmental impacts while 

maintaining functional performance. The environmental performance of packaging 

materials depends on numerous factors, including raw material extraction, manufacturing 

processes, transportation requirements, product lifespan, reuse potential, and end-of-life 

management. Textile materials present both opportunities and challenges in relation to 

these factors. Textile packaging offers several environmental benefits: reusability, 

durability, long service life, reduced waste generation, potential biodegradability. Recycled 

textile fibers from post-consumer textiles, PET bottle recycling, industrial textile waste are 

increasingly utilized in packaging applications. This reduces raw material consumption and 

landfill disposal. Reusable textile bags can significantly reduce environmental impacts 

compared with disposable alternatives [9]. 

Circular economy approaches and modern packaging strategies emphasize design for 

reuse, design for recycling material recovery, closed-loop manufacturing. Future 

packaging systems will combine reusable textile structures, digital identification, material 

tracking and automated recycling infrastructure. Such systems will support sustainable 

supply chains and resource efficiency. Textile packaging is particularly suitable for circular 

business models because of its durability and repairability. Natural fibers are biodegradable 

and originate from renewable resources. These materials align well with circular economy 
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principles. Lifecycle assessment studies indicate that sustainability performance depends 

heavily on reuse frequency and end-of-life management [12]. 

Bio-based fibers research focuses on developing packaging textiles from bamboo fibers, 

agricultural waste, cellulose nanofibers and mycelium-based materials. These materials 

offer improved sustainability and reduced environmental impacts. 

Given the complexity of sustainability assessment, a comprehensive understanding of both 

the benefits and limitations of textile packaging is necessary. Despite their benefits, textile 

packaging materials face several environmental concerns such as water-intensive cotton 

production, synthetic fiber microplastic pollution, dyeing-related environmental impacts 

and transportation emissions.  

 
6. CONCLUSION 

 
Packaging systems are continuously evolving in response to technological innovation, 

changing consumer expectations, and increasing environmental challenges. Throughout 

this evolution, textile materials have demonstrated remarkable resilience and adaptability, 

maintaining their relevance despite competition from alternative packaging materials. 

Their unique combination of flexibility, durability, reusability, and aesthetic qualities 

enables textile materials to serve a wide variety of packaging functions that extend far 

beyond their traditional applications. 

The preceding chapters have shown that textile packaging encompasses a diverse range of 

materials, technologies, and industrial applications. From natural fibers used in agricultural 

packaging to advanced technical textiles employed in high-performance logistics systems, 

textile materials continue to contribute significantly to modern packaging solutions. 

Advances in imaging technologies, sustainability practices, and smart packaging systems 

are further enhancing their value and expanding their application potential. 

As the packaging industry moves toward greater sustainability, digital integration, and 

circular economy models, textile materials are likely to play an increasingly important role. 

Continued research and technological innovation will be essential for overcoming existing 

limitations and unlocking new opportunities for textile-based packaging. The future of 

textile packaging will depend not only on improvements in material performance but also 

on its ability to contribute to broader economic, environmental, and social sustainability 

objectives.  
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