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Abstract:

This research studied the preparation of silk fibroin/keratin composite films and ~ monitoring of wound
healing using natural indicators. Silk fibroin derived from cocoons and keratin extracted from chicken feathers were
utilized due to their excellent biocompatibility, biodegradability, and suitable mechanical properties for medical
applications. Specifically, chicken feather keratin byproduct of the poultry industry was repurposed to enhance
value and mitigate environmental impact. The composite films were prepared by extracting fibroin and keratin
using sodium hydroxide, then blending them with sodium alginate and gelatin. The composite films included agar
or tapioca starch, and the incorporation of copper and silver ions to impart antimicrobial properties were
formulated. Additionally, anthocyanin extract from butterfly pea flowers and laccaic acid from stick lac were added
as pH-sensitive dyes with antioxidant properties. The resulting mixtures were cast into molds and subjected to
chemical cross-linking with calcium chloride. The films were evaluated for tensile strength and water absorption
capacity. Experimental results indicated that dried films incorporated with metal ions exhibited brittleness, whereas
those without metal ions showed higher elongation. The mechanical analysis revealed that the Ag" film, with a
moisture content of 15.53%, achieved the highest average tensile strength of 40.37 MPa. The Cu** film exhibited
the highest Young’s modulus at 1761.06 MPa. Furthermore, the Ag" bio-composite film demonstrated a maximum
water absorption of 97.41% and exhibited significant antibacterial activity, with inhibition rates of 92.90% against
S. aureus and 94.27% against E. coli. Regarding the colorimetric properties, the Cu?*composite film appeared blue
under neutral conditions and changed to purple in acidic environments. Whereas , the Ag* film appeared greenish-
yellow under neutral conditions and transitioned to reddish-brown in acidic conditions, demonstrating its potential

as a functional indicator for wound monitoring.
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