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Abstract—Silk fibroin was dissolved in 9.3 M LiBr aqueous solution at 40C for 1 hour.
The dissolved silk fibroin was regenerated by casting the dialyzed solution into the membrane.
The freshly prepared silk fibroin membrane was soluble in water and was mainly consisted of
random coil conformation. By the treatments in saturated water vapor at 30C and in 75% etha-
nolic aqueous solution(V/V), the insoluble membranes were obtained and the structure and mo-
rphology of those were investigated for the structure by means of X-ray diffraction analysis, inf-
rared spectroscopy, thermal analysis. Rheovibron and scanning electron micrograph.

Silk II type crystals were obtained by treating amorphous silk fibroin membrane in the ran-
dom coil conformtion with 75% ethanol solution{V/V). Crystallization to silk II type crystals
occured even after a few minutes, and a large number of silk II type crystals were formed after
30 mins. On the other and, the membrane treated in saturated water vapor was composed of
the mixtures of silkk I and silk II type crystals. A large number of silk I and silk II type

crystals were formed after 24 hours.

The micro brownian motion in the amorphous regions of silk fibroin membrane started at
about 175~185C. a dispersion appeared at about 200C in the amorphous membrane, and at
about 220C in the crystalline membrane. The crystallization of random coil conformation to

silkIl type crystals occured at about 215T.

The surface, bottom and cross-section of the membranes were observed by scanning electrom
microscope. Fine forms alike spherulites appeared at the surface of crystalline membrane.
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2.4.1 X—Ray Analysis

X—Ray diffractomer system(Max Il-A, Rigaku
Co)2 ol&3td CuK a ZAt 28 20=5°~40°,
Scan speed 2°/minZ4 A7 ZHE 7|23}
Arct.

2.4.2 IR Analysis

Infrared spectrophotometer (IR —700, JASCO) &
ALg-5te] & Film method, A%+ KBr method
2 3} wavelength 500~4000cm oA E21381Y
o},

2.4.3 Rheovibron Analysis
Rheovibron(DDV—01FP, ORIENTEC)E A&
3] 110 Hzoll A E'$} tan 88 FA 3

2.4.4 DSC Analysis

Differential thermal analyzer 1600(Dupont Co)
£ ALg3le] Alg F% oF 5mgS Heating speed 10
C/minZ 3} A3

2.4.5 Scanning Electron Micrograph

Scanning electron microscope(Hitachi) & A&
3l gold coating® A|EE 7ML 18KVEA
w8
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Fig. 1. X-ray diffraction patterns of silk fib-
roin membranes.
A ! freshly prepared ;5 B, C ! treated with
saturated water vapor at 30C for 6 hrs,
24 hrs; D,E, F : treated with 75% etha-
nolic aqueous solution at 25C for 5 mins,
30 mins, 90 mins; G . degummed silk
fiber.
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Fig. 2. Infrared spectra of silk fibroin memb-
ranes.
A ! freshly prepared 5 B, C ! treated with
saturated water vapor at 30C for 6 hrs,
24 hrs; D, E : treated with 75% ethano-
lic aqueous solution at 25C for 5 mins, 30
mins ; F . degummed silk fiber,
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Table 1. IR cystallinity index of silk fibroin membranes

Sample No Treatments Crystallinity Index
1 freshly prepared 0.5747
2 saturated water vapor at 30T, 6 hrs 0.6364
3 saturated water vapor at 30T, 24 hrs 0.6683
4 75% ethanolic aqueous solution, 5 mins 0.6308
5 75% ethanolic aqueous solution, 30 mins 0.6659
6 degummed silk fiber 0.7067
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Fig. 3. Temperature dependence of tand and
E’ for silk fibroin membranes. A, A’ :
freshly prepared : B, B’ : treated with
saturated water vapor at 30C for 24
hrs.
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Fig. 4. DSC curves of silk fibroin membra-
nes.
A freshly prepated. B : treated with sa-
turated water vapor at 30C for 24 hrs,
C ! treated with 75% ethanolic aqueous
solution at 25C for 30mins, D : degum-
med silk fiber.
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Fig. 5. Scanning electron micrograph of silk fibroin membranes.
A, B, C | cross-section, surface, bottom of freshly prepared. A’, B, C’ : cross-section, sur-
face, bottom of the membrane treated with 75% ethanolic aqueous solution at 25T for
30 mins.
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