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ABSTRACT

Silk has been utilized in biomedicine for centuries especially as suture silks.
This suture silk is usually produced with silkworm silk, which is the strongest natural
protein fiber consisting of two fibroin cores coated with a glue-like protein called
sericin. However, the biocompatibility of silks has been a problem for a long period of
time possibly due to the residual sericin on silk fibroin. Moreover, some adverse
effects were observed in some cases even though the sericin was removed. This
problem was investigated and it was found that the slow biodegradation rate of silk
fibroin could cause these adverse effects in some patients. Therefore, an attempt to
reduce the degradation period of silk fibroin through gamma radiation was then
studied.

Thai-native silks, Bombyx mori var. Nangnoi Sisaket-1, were chosen for this
study. Various doses of irradiation were applied to the silk fibroin fibers before in
vitro biodegradation testing by protease. The results showed that the degradation rate
of silk increased with increasing radiation intensity. This could be determined from a
weakness of peptide bonds in fibroin’s polypeptides, reduction of crystallinity degree
of silk fibroin, loss of fibroin mass, increasing of cleft on the fibers, and releasing of
aromatic amino acids including low-molecular weight proteins in degradation
products. Although gamma radiation could provide fast-degrading silks, it also
affected the cell attachment on silk fibers by reducing the number of attached cells on
the fibers when a higher dose of irradiation was applied. Additionally, a preliminary
result of an in vitro biocompatibility test showed that there was no activation from
human white blood cells to the prepared silk fibroin indicating that it was safe to be
used in humans. Thus, this study indicates that Thai silks show promising properties to
be developed as biomaterials or for other biomedical applications in the future.
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