
Introduction
Traditional textile products from fibres such as wool, cotton, 

silk, polyester, etc. are unable to meet the increasing demand 
for aesthetics, comfort, healthcare and industrial applications. 
Functional fabrics possessing antibacterial, anti-wrinkle, dyeing, 
antistatic and other special properties have received broad 
attention in the textile industry and fashion world. Chitosan 
is a product obtained by deacetylation of chitin, which is 
widely distributed in nature (e.g. shellfish, insects and certain  

 
fungi). It has multiple applications in the biomedical and other 
areas due to its characteristics of excellent biocompatibility, 
biodegradability, ecological safety, non-toxicity and its versatile 
biological effects such as antibacterial, antifungal, antitumor 
activity and low immunogenicity [1,2]. Chitosan has been 
utilized as an eco-friendly finishing agent to develop functional 
fabrics in the textile industry [3,4]. This article will present brief 
of chitosan applications in antibacterial, anti-wrinkle, dyeing 
and antistatic finishing of textiles (Figure 1).
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Figure 1: Application of chitosan in textile processing.
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Chitosan in antibacterial finishing of textiles
Textiles provide nutrients and space for attached 

microorganisms, which can cause disease transmission and 
threaten human health. To avoid this, antibacterial treatment 
of textiles is of great importance. Chitosan has broad-spectrum 
antibacterial activity, including on Staphylococcus aureus, 
Escherichia coli and Bacillus subtilis [5]. There are mainly 
two approaches to manufacture antibacterial fabrics by using 
chitosan. The first approach is finishing the fabric by attaching 
chitosan. Aloson et al. [6] used citric acid as a cross-linking 
agent and sodium dihydrogen phosphate as a catalyst to graft 
chitosan onto cotton textiles under UV irradiation, which gave 
them effective antibacterial properties [6]. The second approach 
is to prepare antibacterial fibers, then weave these antibacterial 
fibers. Japan Fuji Textile Co., Ltd. developed a stable ultrafine 
chitosan powder with the particle size of ca. 5μm, which was 
subsequently added to a viscose solution for blending. Finally, 
fibers named chitopoly with high antibacterial properties were 
obtained [7].

Chitosan in anti-wrinkle finishing of textiles
Textile products from natural fibers such as silk, cotton and 

hemp are favored by a wide range of consumers. However, these 
fabrics have a rather low elasticity, tending to cause wrinkling 
and irreversible deformation, thus lowering the aesthetics 
and comfort of the products. The anti-wrinkle performance of 
the fabric can be improved using fiber modification, changing 
the fabric structure, fiber blending or finishing. Finishing with 
chitosan is a convenient and effective way to improve the anti-
wrinkle performance of the fabric. Generally, a chitosan solution 
is first prepared by dissolving chitosan in 1% w/v acetic acid. 
Then, the fabric is finished in the chitosan solution through a 
common dipping-rolling-baking process. The chitosan solution 
penetrates into the fabric fiber to form a water-insoluble 
protective layer on the surface of the fabric after drying, 
resulting in a stronger and less deformable fabric. Moreover, 
chitosan macromolecules fill in the fiber micro-pores, where 
a large number of intermolecular hydrogen bonds are formed 
between the hydroxyl and amino groups of chitosan and the 
polar residues of the fiber molecules. This strengthens the 
amorphous regions of the fibers and decreases their mobility, 
thereby providing wrinkle resistance to the fabric. In a study on 
anti-wrinkle finishing of cotton fabric by chitosan, it was found 
that the higher the content of chitosan used for finishing, the 
better the wrinkle resistance of the fabric [8].

Chitosan in textile dyeing and finishing
Chitosan was originally used as a dye deepening agent in 

the textile industry. Since it is a cationic polymer, chitosan is 
considered to be an ideal fixing agent for anionic dyes. Salt-free 
dyeing is possible by using chitosan with the help of some other 
additives [9]. The level dyeing effect of chitosan may be explained 
by the fact that the presence of chitosan leads to a uniform film 

on the surface of the fiber. It improves the surface properties 
of the fiber and reduces the Coulomb repulsion between the 
fiber and the anionic dyes, therefore greatly improving the dye 
uptake rate. The deepening effect is also due to the protonation 
of the free amino group on the chitosan molecule under acidic 
conditions. When the fabric is immersed in the chitosan solution, 
the positive charge of the fiber is increased, thus the repulsion 
force between the fiber and the anionic dyes is reduced.

Chitosan in antistatic finishing of textiles
Polyester fabrics cause clothing to cling the skin because 

they are prone to static electricity. Employees in industrial fields 
using delicate electronic instruments are required to put on anti-
static workwear [10]. Therefore, the antistatic finishing of fabrics 
is becoming an attractive subject in the textile industry. The 
presence of NH3

+ in the molecular structure of chitosan makes 
the chitosan-finished fibers have an ion-conducting function in 
water, which can leak the static charges generated by friction 
quickly. Meanwhile, electrical neutralization is produced when 
the charge on the chitosan molecule is opposite to the surface 
charge on the fiber. In addition, the presence of a large number of 
strong polar groups such as hydroxyl groups and amino groups 
on the chitosan molecules makes the chitosan molecules highly 
hygroscopic, forming a continuous water film on the surface of 
the fiber. This water film, to some extent, can dissolve carbon 
dioxide in the air and electrolytes in the fibers, thus indirectly 
increasing the electrical conductivity of the fabric surface and 
imparting antistatic properties to the polyester fabric [11].

Conclusions
Due to its structural characteristics, chitosan can be easily 

blended with conventional textile fibers such as wool, cotton, silk, 
and polyester with good compatibility and strong interactions. 
Functional textiles with antibacterial, anti-wrinkle, dyeing, and 
antistatic properties can be produced by using chitosan as a 
finishing agent or fiber modifier. The application of chitosan 
in the textile industry not only improves the performance and 
adds value to fabrics but also promotes efficient use of natural 
resource.
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