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Morphology of Silk Fibroin/Poly(vinyl alcohol) Blend Film
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College of Agriculture and Life Sciences, Seoul National University, Suwon 441-744, Korea

ABSTRACT

The morphology of silk fibroin/poly(vinyl alcohol)(PVA) blend films was investigated using
optical microscopy and confocal laser scanning microscopy. The effects of blend ratio and
molecular weight of silk fibroin and PVA on phase separation were studied. Macro-phase
separation occurred for the silk fibroin-rich/poor region whereas micro-phase separation took
place for the dispersed/continuous phase. In spite of differences in molecular weight and blend
ratio, it is observed that the dispersed phase and continuous one are composed of silk fibrein
and PVA component, respectively. As the molecular weight of silk fibroin and silk fibroin
content in blend ratio are decreased, the compatibility of blend films is increased due to the

reduction of micro-phase separation.
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Table 1. Characteristics of PVA used for experiments

Molecular Hydrolysis

weight (mol %) Supplier
Yakuri Pure
22,000 97.5~99.
00 3-99.5 Chemicals co.
44,000 99 Fluka Chemika
Wako Pure Chemical
66,000 9 Industies, Ltd
85,000~146,000  98~99 Aldrich Chemical

Company, Inc
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Fig. 1. Electrophoresis of silk flbroin prepared by varl-
ous dissolution times; (a) 0.5 hr., (b) 2 hr., (¢) 20 hr., ()
molecular weight marker.
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an 2. Optical mlcroscope phofograph of Stk Fibroin/
PVA 50:50 blend film,
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Fig. 3. Confocal laser scanning microscope pho-
tographs of (a) Sikk Fibroin, (b) PVA and (c) Silk Fibroin/
PVA blend.

(b)

Fig. 4. Photographs of Sitk Fibroin/PVA blend film with
(@) macro-phase separation and (b) micro-phase
separation.
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Fig. 5. Scheme of sample preparation of Sitk Flbroin/
PVA blend film containing silk fibroin-rich /poor region
for optical microscope observation.
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Fig. 6. Optical microscope photographs of Fibroin(2hr.
dissolufion time)/PVA blend fims prepared with dif-
ferent molecular weight of PVA. (q) M.,=22,000, (b)
44,000, (c) 66,000 and (d) 85,000~146,000.
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Fig. 7. Optical microscope photographs of Fibroin
(20hr. dissolution time)/PVA blend films prepared with
different molecular weight of PVA. (@) M.=22,000, (b)
44,000, (c) 66,000 and (d) 85,000~146,000.
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Fig. 8. Confocal laser scanning microscope pho-
tographs of fibroin/PVA blend film. (a) high M, of fi-
broin (0.5 hr. dissolution time), (b) medium M, of fi-
broin (2 hr. dissolution fime) and (c) low M, of fibroin
(20 hr. dissolution time)
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Fig. 9. Opfical(A) and confocal laser scanning(8) mi-
croscope photographs of fibroin(2hr. dissolutin time)/
PVA(M,=66,000) blend film prepared with various
blend ratflos. (a) 70:30, (b) 50:50 and (c) 30:70.
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