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AR Z 2 NS08 SER [1] 0 BPETT 2004 2R RN % - KBNS G
s e > Horp LU N BT R (Transgenic silkworm) siZAEYS RS (Bioreactor) Y1l
[2] - HEARE RS REREA - B0 R RS S B SR s B[R o N R
B ey ZEAEEREEHEED - BIEM - BAUREEX - ErE s AR
MBS 5 - 40 HA Sysmex Bl 8 TSRS DLMAREE] - SREEAE] (Toray) EEELH
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Development and Application of Specific Pathogen Free Silkworm
(Bombyx mori L.) As the Biomedical Materials

Meng-Jin Lin', Yun-Chen Chan', Hwan-You Changz, and Mei-Chun Lu"

Abstract

Silkworm (Bombyx mori L.) is a potential model organism in life science to produce the
target protein for healthcare and biomedical materials. This study aimed to develop a specific
pathogen free (SPF) silkworm system that follows the regulation of WHO GMP for biological
products and confirms its ability to be used as a biomaterial. The production system of SPF
silkworm, including germplasm disinfection, labor-saving rearing, environment control, and
pathogen detection, was established in the last eight years. The artificial diet formula for the
larval stages and new silkworm strains for the SPF system were also found in our study. In
addition, the silk fibroin film (SF-Film) was evaluated for wound healing and drug delivery.
The SF-film significantly accelerated wound healing in diabetic model animals compared with
wounds treated with commercial hydrocolloid dressing. In the drug delivery study, the release
rate of the SF-film delivering IGF-1 followed zero-order kinetics. The sustained release of SF-
film was evidenced by a two thousand-fold increase of the IGF-1 activity in the IGF-1-loaded
SF-film treatment group compared to that in the free-IGF-1 control, which could reduce the
frequency of drug administration and side effects. According to the studies, the Taiwan patent-

‘A composition of silk protein and the method for manufacturing the same’” (Taiwan patent
no. 1756896) was granted and these results were published in Pharmaceutics and International
Journal of Molecular Sciences, respectively. To sum up, these results indicate that SPF silkworm

system and SF films have considerable potential for biomedicine and wound therapy.

Keywords : specific pathogen free (SPF), artificial diet, breeding, silk fibroin, wound dressing,

drug delivery
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