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ABSTRACT

5172005063;  Polymer Science Program
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Coconut oil-incorporated Silk Fibroin Wound Dressing
Thesis Advisors: Assoc. Prof. Ratana Rujiravanit and Prof. Hiroshi
Tamura
Keywords:  Silk fibroin/ Coconut oil/ Pluronic f68/Wound dressing

Silk fibroin (SF) is an interesting biopolymer for wound care application
because of its properties that can provide a moist environment for a wound, resulting
in a better wound healing. However, silk fibroin itself has no antimicrobial activity to
prevent the wound from infection. Accordingly, in this study, coconut oil (CCO) was
incorporated into the silk fibroin sheet in order to attain a silk fibroin-based wound
dressing possessing antimicrobial activity. Due to the immiscibility between a silk
fibroin aqueous solution and coconut oil, a Pluronic F68 surfactant was mixed with
the two components so that an oil-in-water emulsion was obtained. After drying in
air, followed by drying under vacuum, a fibroin sheet was obtained. The optimum
concentration of a surfactant, Pluronic F68 was determined. It was found that
homogeneous sheets were formed when the surfactant content was 18 % (wiv). The
sheets were further coated with silk fibroin by dipping them in the aqueous fibroin
solution. Silk coating was important to sustain the oil release from the coated sheet
for controlling the release rate. The coated oil-incorporated fibroin sheet was found
to have the ability to control wound exudates. Incorporation of the coconut oil within
the silk fibroin sheets imparted antimicrobial activity against Escherichia coli and
Staphylococcus aureus which rendered the sheets an effective wound dressing
material.
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