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Abstract: Structure and characteristic of the films blended chitosan matrix with silk fibroin, extracted from Bombyx mori,
were studied by X-ray diffraction, differential scanning calorimetry, FT-IR spectra analysis, SEM photographs, contact angle
measurement, and water absorbency in order to use as biomaterials. The blend films of 0~30 wt% fibroin content were
prepared in acetic solution with Li* ion. It was found that the crystallinity of chitosan/fibroin blend fitms was decreased by the
presence of intermolecular interactions such as hydrogen bonding between animo groups of chitosan and carbonyl groups of
fibroin. As the proportion of fibroin in the blend increased, anhydrous crystalline phase of chitosan disappeared, and hydrated
crystalline phase decreased, and B-structure crystalline phase of fibroin was formed. Therefore the blend films were crystallized
into two different crystalline region of chitosan and fibroin. Surface hydrophilicity and water absorbency increased with
blending fibroin. Above 20 wt% fibroin content, hydrogel film was formed. The surface and section of the film showed
uniform microstructure on SEM photographs.
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Figure 1. X-ray diffraction curves of chitosan films blended with various
proportions of fibroin; (a) 0 wt%, (b) 10 wt%, (c) 20 wt%, and (d) 30 wt%.
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Figure 2. DSC thermograms of chitosan films blended with various
proportions of fibroin; (a) 0 wt%, (b) 10 wt%, (c) 20 wt%, (d) 30 wt%.
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Figure 3. FT-IR spectra of chitosan films blended with various proportions
of fibroin; (a) 0 wt%, (b) 10 wt%, (c) 20 wt%, (d) 30 wt%.
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Table 1. Contact Angles and Surface Energy of Chitosan Films Blended
with Various Proportions of Fibroin

Fibroin Contact angles Surface energy
proportions (degree) (mN/m)

0 wt% 86.9° 775

10 wt% 79.6° 86.8

20 wt% 74.9° 926

30 wt% 61.4° 108.7
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Figure 4. Contact angle images of chitosan films blended with various proportions of fibroin; (a) 0 wt%, (b) 10 wt%, (c) 20 wt%, and (d) 30 wt%.

Table 2. Water Absorption Ratios and Weight Loss Ratios of Chitosan
Films Blended with Various Proportions of Fibroin

Fibroin blend Ratios of Weight loss
water absorption
owi 22 0.00
10 Wt% 198 0.05
20 wi% 463 0.1
30 W% 387 0.15

(b) x40 thickness 0.43mm

Figure 5. Optical microphotographs of chitosan film blended 30 wt%
fibroin; (a) dehydrated film before swelling, (b) hydrogel film after swelling.
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Figure 6. Scanning electron microphotographs of surface and section of chitosan fitm of 30 wt% fibroin; (a, ¢, €) images of film before swelling, (b, d, f) images of
film after elution of fibroin; (a, b) x600, (c) x2000, (d) x5000, (¢) x20000, (f) x20000. The upper part of (a, b, ¢, d) of images is film surface, and the lower part is
cutting section. (e, f) images are all surface. *
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