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Development of Antibacterial Cotton Wound Dressings Using Kamala Natural Dye and
Bio-Mordants: Evaluating the Efficacy of Mordanting Techniques Against Nosocomial
Pathogens
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Abstract

Infections caused by bacteria such as Pseudomonas aeruginosa, Staphylococcus aureus, and Escherichia coli are among the factors threatening the
health of patients. Conventional cotton wound dressings lack antimicrobial properties and provide suitable conditions for bacterial growth, leading
to delayed wound healing, increased risk of secondary infections, and antibiotic resistance. The use of wound dressings containing plant pigments
with antibacterial properties has been considered as a novel approach for infection control. The aim of this study was to use a natural dye extracted
from the fuzz of Kamala fruit (agricultural waste) for dyeing cotton bandages and gauze. This plant has high antimicrobial activity due to its
phenolic and tannin compounds. In order to enhance dyeability and increase antibacterial activity, aqueous extracts of black tea, plantain,
pomegranate peel, black myrobalan, and cumin were used as bio-mordants in both pre-mordanting and post-mordanting methods. The results
showed that samples dyed with pomegranate peel, plantain, and black tea extracts had effective antibacterial activity against S. aureus and P.
aeruginosa. The highest inhibitory effect was observed in samples that were first dyed with Kamala natural dye and then mordanted with plantain
and pomegranate peel. These findings demonstrate the high potential of the studied plant compounds for producing antibacterial wound dressings
and their therapeutic applications.

Keywords: Kamala, Antibacterial properties, Cotton wound dressing, Green synthesis, Hospital infections
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