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Abstract
Alginate, a natural polysaccharide derived from seaweed, plays a pivotal role in the antibacterial finishing of textiles, marking a significant 
advancement in the realm of functional textile treatments. This biopolymer possesses unique properties that make it an ideal candidate for 
incorporating antibacterial functionalities into textiles. One of the primary functions of alginate in antibacterial finishing is its ability to serve as a 
carrier for antimicrobial agents. Alginate can form stable complexes with a variety of antibacterial compounds, including metal nanoparticles and 
organic antimicrobial agents. This encapsulation not only protects the active agents from premature release but also facilitates their controlled and 
sustained release onto the textile surface. This controlled release mechanism ensures prolonged antibacterial efficacy, enhancing the durability of 
the treated textiles. The interaction between alginate and the textile substrate is another crucial aspect of its role in antibacterial finishing. Alginate 
has excellent film-forming properties, allowing it to adhere to diverse textile surfaces effectively. This film formation creates a protective layer on 
the textile, preventing the leaching of antimicrobial agents and ensuring their retention on the fabric. Moreover, alginate-based finishes exhibit 
good compatibility with various textile materials, making it a versatile choice for imparting antibacterial properties to textiles without compromising 
their inherent characteristics.
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Introduction

The biocompatibility of alginate is a notable advantage in the context of 
antibacterial finishing. Being derived from natural sources, alginate is non-
toxic and environmentally friendly. This aligns with the growing demand 
for sustainable and eco-friendly textile treatments. The use of alginate in 
antibacterial finishing reflects a commitment to green chemistry practices 
and meets the evolving standards of the textile industry for sustainable and 
responsible production. In addition to its carrier and film-forming functions, 
alginate contributes to the overall comfort and aesthetics of the treated textiles. 
Its soft and breathable nature ensures that the fabric retains its desirable hand 
feel and comfort, making it suitable for a range of applications, including 
apparel, home textiles, and medical textiles. The antibacterial finishing of 
textiles with alginate is particularly relevant in applications where hygiene is 
paramount, such as healthcare and active sportswear. The sustained release 
of antimicrobial agents from alginate-treated textiles can inhibit the growth 
of bacteria, fungi, and other microorganisms, thereby minimizing the risk of 
unpleasant odours and infections.

Literature Review

The role of alginate in the antibacterial finishing of textiles is multifaceted 
and underscores the synergy between natural polymers and advanced 
functional treatments. Its ability to encapsulate and deliver antimicrobial 
agents, form stable films on textile surfaces, and provide biocompatibility 
aligns with the growing demand for sustainable, effective, and comfortable 
antibacterial textiles. As research and innovation in textile finishing continue, 
alginate stands out as a promising component in the development of textiles 

that not only meet performance criteria but also adhere to environmentally 
conscious and socially responsible principles, Moreover; the versatility of 
alginate in the antibacterial finishing of textiles extends beyond its role as a 
carrier and film-forming agent. Alginate can be easily combined with other 
functional finishing agents, expanding the range of performance attributes 
that can be imparted to textiles. This versatility allows for the development 
of multifunctional textiles with properties such as moisture management, UV 
protection, and flame resistance, in addition to antibacterial capabilities. The 
cross-linking ability of alginate is another noteworthy aspect that enhances 
its effectiveness in antibacterial finishing. Alginate can be cross-linked with 
various agents, such as metallic ions or polycations, to improve the stability 
and durability of the antibacterial finish. This cross-linking not only enhances 
the wash fastness of the treated textiles but also contributes to the long-term 
efficacy of the antibacterial treatment [1-3].

Discussion

In medical textiles, alginate's inherent biocompatibility and gentle nature 
make it a suitable choice for applications like wound dressings and surgical 
textiles. The controlled release of antimicrobial agents from alginate-based 
wound dressings can aid in preventing infections and promoting the healing 
process. Furthermore, alginate's moisture-retaining capabilities contribute 
to creating an optimal environment for wound healing. Research and 
development in the field of antibacterial finishing continue to explore innovative 
formulations and application methods involving alginate. The ability to tailor 
the release kinetics of antimicrobial agents from alginate-based finishes allows 
for customization based on specific textile applications and performance 
requirements. This adaptability positions alginate as a dynamic and responsive 
material in the ongoing efforts to enhance the functional attributes of textiles, 
As the textile industry faces increasing scrutiny regarding environmental 
impact, the use of alginate in antibacterial finishing aligns with the broader 
trend towards sustainable and biodegradable materials. The biocompatibility 
and eco-friendly nature of alginate contribute to the overall sustainability 
profile of treated textiles, meeting the demands of environmentally conscious 
consumers and regulatory standards [4-6].

Conclusion

The role of alginate in the antibacterial finishing of textiles encompasses 
a range of functions, from being a carrier and film-forming agent to offering 
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biocompatibility and versatility. This natural polysaccharide not only 
contributes to the durability and efficacy of antibacterial treatments but also 
aligns with the industry's goals of sustainability and functionality. As technology 
continues to advance, the integration of alginate in textile finishing processes 
is likely to evolve, offering new possibilities for creating textiles that combine 
performance, comfort, and environmental responsibility.
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