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Abstract

Wounds, especially chronic ones, pose a significant health challenge that requires close
monitoring to avoid complications and delayed healing. This highlights the need to develop
smart monitoring systems capable of providing instant indicators about the wound's
condition.To create a bacteria-free environment at the wound site, active compounds were
extracted from walnut tree bark using a soaking method with water and ethanol, then
incorporated into a cellulose film. The phenolic and flavonoid contents were evaluated, along
with electrochemical and chemical antioxidant tests (TAC). The antibacterial activity of the
extract was tested against two types of wound-related bacteria.On the other hand, copper
chloride and bromothymol blue were integrated into a cellulose film to serve as moisture and
pH indicators, respectively. Both films were then combined sequentially to form the wound
dressing. This dressing underwent simulation and air permeability tests.The results showed that
aqueous extraction of walnut bark yielded 14% more extract compared to ethanol. However,
phenolic and flavonoid contents were higher in the ethanol extract. In terms of antibacterial
activity, the ethanolic extract showed a lethal effect at a concentration of 10 mg/mL, whereas
the aqueous extract required 20 mg/mL for the same effect. For chronic bacteria, the lethal
concentrations were 20 mg/mL and 40 mg/mL for ethanolic and aqueous extracts,
respectively. The simulation test revealed a clear color change in the indicators within no more
than 15 minutes. The dressing also demonstrated adequate permeability and porosity for oxygen
passage, which is essential for wound healing. These results suggest the potential use of walnut
bark extract in developing a natural antibacterial medical dressing, enhancing its value in

biomedical applications.

Keywords: Walnut bark, Waunds, Samart bandages, Antibacterial activity, Moisture, Acidity.
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