Vol. 38 No. 2 WO B A T % W
2025 4F 4 Journal of Functional Polymers 157

XEHS:  1008-9357(2025)02-0157-10 DOI:  10.14133/j.cnki.1008-9357.20241127001

ETSUSE-FRBEFNERZWSIK | EHLEEAZTEMBH
& S5 ERe

HHEA,  EEMA2, THIEZ, T AR, FH4kH2
(FEAEXRF 1. AYERF TREFR; 2. REIARLG R ZLFRE, )-8 M 545006)

W OE: AANEAKS-TERAENEBBIREL, R)e R B H 6 gL 2K F HE gk 4i7
B BEREE THBAERPHRAENMFINLERORER, REANIRLERGORE
R ATAREF LA TR, NEETAASIK] Z2HNLEE9 L 8ME., AARKELTE
4 (SEM) X S & AT 4 (XRD) A% 2 vt 38 #410 4h K38 (FT-IR) . £ =424 2 # (DSC) . # F 5 #F
(TGA) Fe h F T AT R L E RO XRMAN B &M BAL W LR ) FREfEEE
fRAERR S RATT R AEfen X, EREAN, AL LERO I RMAM AL AT SIk] M. T
AT U F B e ) AR

XA 25K G; LEMH Sik 1 &H#; FAB-TRIEAKER; Sk FRE

hE 4 ES: R318.08 XEAARERD: A

Preparation and Properties of Silk I Structured Fibroin Scaffolds via
Calcium Chloride-Formic Acid Solvent System
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(1. College of Biological and Chemical Engineering; 2. Rainbow Modern Textile Industry College, Guangxi University of
Science and Technology, Liuzhou 545006, Guangxi, China)

Abstract: The process of creating a silk fibroin scaffold material with a silk I structure begins with dissolving degummed
silk in a calcium chloride-formic acid solvent. Following this, a custom-made humidification device is employed to treat the
solution. Subsequently, the solution is dialyzed in a dilute alkaline solution to obtain an aqueous silk fibroin solution. This
solution is then subjected to freeze induction and freeze-drying, resulting in the formation of the desired silk fibroin scaffold
material. The morphology, structure, thermal stability, porosity, mechanical properties, and enzymatic degradation of the
resulting scaffold are thoroughly characterized and tested using various analytical techniques, including scanning electron
microscopy (SEM), X-ray diffraction (XRD), Fourier-transform infrared spectroscopy (FT-IR), differential scanning
calorimetry (DSC), thermogravimetric analysis (TGA), and mechanical analysis. The results indicate that the prepared silk

fibroin scaffold material exhibits a stable silk I structure, with properties such as porosity, enzymatic degradability, and
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mechanical strength that can be adjusted.
Key words: silk fibroin; scaffold material; silk I structure; calcium chloride-formic acid solvent system; freeze-

drying method
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Fig. 1 Morphology of silk fibroin scaffold materials (a—d) before and (e—h) after treated with ethanol
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Fig. 3 XRD spectra of silk fibroin scaffold materials
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Fig. 4 FT-IR spectra of silk fibroin scaffold materials
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Table 1 Secondary structure content of silk fibroin scaffold materials
Content/%
w(SF)/% Post-processing

f-Sheet Random coil a-Helix S-Turn
3 29.06 32.57 11.41 16.71
5 29.18 32.15 11.38 16.61

Untreated with ethanol
7 29.36 31.69 11.13 17.19
10 29.19 32.27 11.24 15.79
3 32.24 25.01 10.26 17.55
5 34.14 25.49 10.07 16.06
Treated with ethanol

7 33.53 25.82 10.05 16.95
10 32.44 25.41 9.66 17.68
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Fig. 5 Thermal analysis of silk fibroin scaffold materials
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Fig. 6 Compression stress-strain curves of silk fibroin scaffold materials
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