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Abstract

Silk sericin, a degumming protein, is considered as waste product in textile manufacturing. Silk
sericin extracted by high pressure, high temperature degumming technique from Chul 1/1 strain, a white
cocoon shell, exhibits the highest collagen promotion activity. Since silk sericin forms gel easily at high
concentration, it can form a film for further applications. However, silk sericin itself forms fragile material
which is not suitable for medical uses. Mixing silk sericin with other polymers such as polyvinyl alcohol
generates flexible film with good physical properties. Plasticizer such as glycerin also can improve the
properties of silk sericin film. The optimum ratio for making a stable and flexible film is silk sericin :
polyvinyl alcohol : glycerin at 3:2:1 by weight of each component. Besides the stability and flexibility of film,
it also needs to be stable after contact with pus from wounds and resistant to enzyme degradation. Cross-
linking process will help improving these properties.

Cross-linking process can be divided into 2 groups which are physical cross-linking by heat, heat
under vacuum, UV irradiation, gamma irradiation and chemical cross-linking by using glutaraldehyde or
genipin. Physical cross-linking processes do not damage silk sericin film but UV as well as gamma irradiation
made rough films. However, all physical cross-linking process cannot improve the silk sericin film effectively
which indicated by significantly unchanged in contact angle and surface density value. Due to these results,
chemical cross-linking has been further explored by using genipin which is an extract from Gardenia
Jjasminoides and 10,000 times less toxic than glutaraldehyde.

Adding genipin at concentrations 0.01, 0.025, 0.05 and 0.1% into silk sericin film makes the darker
color films and less light transmission as well as increase the degree of cross-linking. However, genipin does
not change the surface density and contact angle of the film. At the same time, cross-linking by genipin
increases the tensile strength and percent elongation of the film but decreases the swelling property.
Nevertheless, sericin film after cross-linking with genipin can still absorb humidity and performs good
swelling property, at least 3 times of its weight which is suitable for high secretion wounds.

The main property of silk sericin film is to be able to release sericin which can activate collagen
production from cells while maintain its stability. The result shows that silk sericin film composed of genipin
at high concentration (0.1% w/v) can release the lowest amount of silk sericin in sustained-release manner

compared with genipin at lower concentrations. After testing the film with fibroblast cells, silk sericin film



containing high concentration of genipin increases cell viability and promotes cell adhesion resulting in higher
amount of nitric oxide and collagen produced from cells. We can conclude that silk sericin film containing
sericin:polyvinyl alcohol:glycerin at the ratio of 3:2:1 with genipin at 0.1% w/v can promote the wound

healing process and activate cell growth which is suitable for medical applications.

Abstract: Sericin, film, cross-linking
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