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Abstract In this research, chitosan-poly(propylene)imine

dendrimer hybrid (CS-PPI) was applied to wool fabrics;

and weight gain and antibacterial properties of the grafted

wool fabric by CS-PPI were investigated. A response sur-

face methodology employed for optimization of the

important factors such as pH, processing time, and CS-PPI

and cross-linking agent (CA) concentrations. The physical

properties showed sensible changes regardless of weight

gain. The maximum weight gain was obtained when the

wool fabrics were treated with pH 5, processing time 24 h,

CS-PPI 20 %(owf) and CA 5 % over weight of fiber (owf).

Scanning electron microscopy analysis showed the pre-

sence of foreign particles determinedly fixed to the surface

of the wool fabric. Fourier transform infrared spectroscopy

and differential scanning colorimetry revealed the grafting

of CS-PPI onto wool fabric by forming novel chemical

bonds between the wool and CS-PPI molecules. The trea-

ted wool fabrics showed broad-spectrum antimicrobial

activity against gram-positive and gram-negative bacteria.

Antimicrobial activities of the treated wool by CS-PPI at a

concentration of 20 % over weight of fiber (owf) demon-

strated 100 % bacterial growth inhibition, which was pre-

served more than 84 % even after being washed in 12

various conditions repeatedly. The grafted wool fabrics

have antibacterial potential due to the antibacterial prop-

erty of CS-PPI molecules. The mechanism of CS-PPI

grafting onto wool fabric using CA was proposed. The

findings of this study support the potential production of

the new environmentally friendly textile fibers.
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Introduction

Natural textile fibers, due to their high surface area and

relatively high moisture content, often provide suitable

growth media for microorganisms, e. g., bacteria and fungi

[1–3]. The microorganism’s growth on the textile fibers

causes undesirable characteristics such as color change,

loss of the mechanical and physical properties, unpleasant

odor, etc. To avoid such situation, the completing antimi-

crobial process is a very important step in the textile fin-

ishing for improving the quality of textiles [3–5].

Organometallic materials, inorganic salts, phenol and

amine derivatives are various chemicals that have been

used to prepare antimicrobial textile fibers [5, 6]. The

toxicity and non-biodegradability natures of these materials

are the main difficulty for their uses on the fabrics. While

the environmentally friendly materials, e. g., chitosan, do

not show the disadvantages mentioned above, they have

attracted the attention of researchers and green labeled

manufacturers.

Chitosan, a natural biopolymer, has highlighted the

inherent characteristic such as bio-degradability, bio-com-

patibility, non-toxicity and mucoadhesiveness besides

antimicrobial, antiviral and immune-adjuvant properties [7,
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