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Abstract
The aim of this study was to develop patch with wound healing and anti-inflammatory activity.
The patch composed of the protein extract from silk cocoon, namely fibroin, blended with the
protein extract from aloe gel, and was prepared by the casting technique. Two sources of silk
cocoon, yellow and white type, were used to prepare the silk protein extract. Our developed

procedure provided the silk extracts with a cotton-like characteristic. Protein analysis using DC

Protein Assay Kit indicated the protein content in an amount of 85.8 2.2 and 92.7 & 2.1% w/w
for the white and vyellow silk cocoon extract, respectively. Sodium dodecyl sulphate-
polyacrylamide gel electrophoresis (SDS-PAGE) method was used to clarify the characteristic of
the extracted fibroin protein. A densely stained protein bands with a wide range of molecular
weight of 100 -250 kDa and a specific band at 45 kDa were found. Infrared spectra obtained
from the fourier transform infrared (FTIR) spectroscopy technique indicated that the chemical
characteristics of the fibroin extracts were not different from those previously reported. Focusing
on the extract from the aloe gel, the extract precipitated in 35% or 55% (NH,),SO, showed a
cotton-like characteristic. The amounts of protein and carbohydrate contained in the 35% or 55%
(NH,),SO, precipitation were 4.2 = 0.8 or 4.8 = 1.0% w/w, respectively, and 1.7 £ 0.2 or 1.6 £
0.1% wi/w, respectively. SDS-PAGE technique revealed a specific protein band at 25 kDa. The
patch prepared from 1.95% w/v of the protein extract from the yellow silk cocoon blended with
0.05% w/v of the 35% (NH,),SO, precipitated protein of the aloe gel (Y35A0.05P formula)
showed best efficacy on wound healing and anti-inflammatory activity in streptozotocin-induced
diabetes in rats. The wound was completely healed after 21 day of treatment. Histology study
indicated the similarity of the density and distribution pattern of collagen and fibroblast cell
between the skin tissue samples obtained from the wound area of the diabetes rat and those
obtained from the non- diabetes rat. Additionally, the Y35A0.05P patch showed the mechanical
strength with 42.44 £ 1.90 MPa/mm’ of the tensile strength value. Its water uptake ability and
swelling ratio was 37.9 & 2.6% and 0.6 & 0.1, respectively. It also showed retainability. The
patch showed a physical stability when being kept at room temperature (28 £ 2°C) with low
humidity. After being kept at such conditions, the protein content in the patch was decreased by
25% of an initial content, and the protein characteristic from SDS-PAGE still revealed the protein

bands of the silk fibroin and aloe gel proteins.





