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Fabrication and Characterization of Silk Fibroin/CaSiO;
Composite Scaffolds

Hai-lin Zhu, Bin-wei Wu, Xin-xing Feng, Jian-yong Chen
(The Key Laboratory of Advanced Textile Materials and Manufacturing Technology, College of Materials and Textiles; Zhejiang
Sci-Tech University, Hangzhou 310018)
Email: cjy@zist.edu.cn

Abstract: Silk fibroin/CaSiO; composite scaffolds were prepared by solvent casting-particulate leaching
method. The as-prepared composite scaffolds showed high porosity and interconnected pores of about
150-300 pum in diameter. XRD analysis suggested that the SF was in Silk II structure. The compressive
modulus and compressive strength of composite scaffolds decreased along with the increase of the content of
porogen, but the porosity showed opposite trend. XRD, field emission scanning electron microscopy (FESEM)
and energy-dispersive spectrometer (EDS) analysis showed that the composite scaffold was completely cov-
ered by hydroxycarbonate apatite layers after soaking in SBF for 7 days. All these results indicated that the
silk fibroin/CaSiO; composite scaffold may be potential candidates as bioactive scaffold for tissue repair and
tissue engineering application.
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Figure 1. SEM of SF/CS composite porous materials
(a) NaCIl:SF/CS=5:1; (b) NaCl:SF/CS=10:1; (c) NaCl:SF/CS=15:1
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Figure 2. Porosity of the composite porous materials as a function
of the content of porogen (n=3)
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Figure 3. The XRD of the SF/CSecomposite porous materials
(a) composite scaffold (NaCl:SF/CS=10:1); (b) pure CS powder.
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Figure 4. Effect of the content of porogen on the compressive
modulus and compressive strength of SF/CS composite porous
materials (n=3).
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Figure 5. Thin film-XRD of the SF/CS composite porous materials
after soaking in SBF
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Figure 6. FESEM images of the surface of the SF/CS composite
porous materials before and after soaking in SBF for 7 days (a)
before soaking in SBFx5000; (b) after soaking in SBF for 7 days
x6000; (c) after soaking in SBF for 7 days x45000.
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(a)¥HIETx5000; (b) BMI7Rx6000; (c) HHI7Rx45000
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Figure 7. Changes of Ca, Si and P concentrations of the SBF solu-
tion after soaking the materials for various periods.

B 7 RWE AL AMEESBFFCa. SIfIPE FIREZHZRL

HANT . CSTESBF s fift i 15 5 A MR R I 1k
EHEZ, M E G2 T R PR A A B T AR
AR A, RS E BISBFH 12 . PO,
OH i T I g FR W A )22

4 ZEig

1) KRS RNGE-R M kil T 2 2 & Ak
RS EAEZIAME, ZMERARR T4 N
150~300um, FLERZERHEFLFA NaCl 11 b & 1) 3% i
WK, W EERENA . BAEZ M RITR 2 RIS
U B3B3 F .

2) BRI R, S5 2 UMEHE SBF
IR 3 KA, REIHR S8 CHA ZEHRIDUN, 4R
THRFIRER] 7 R, RN R KA R &

3D WL R BoRTE 22 F A T 9 I NTCH LR RS v]
DL B R AR R AE S M R & 2 LA
B AEATEHLUEE MR .

References (&3 3CHR)

[1] Wang Y.Z., Blasioli D. J., Kim H. J., et al. Biomaterials 2006, 27:
4434-4442.
[2] Wang X. Q., Wenk E., Hu X., et al. Biomaterials 2007, 28:
4161-4169.
[31 Li M. Z., Wu Z. Y., Zhang C. S. J. Appl. Polym. Sci. 2001, 79:
2185 -2199.
[4] Siriphannon P., Kameshima Y., et al. J. Biomed. Mater. Res. 2000,
52:30-39.
[5] Siriphannon P., Hayashi S., Yasumori A., et al. J. Mater. Res. 1999,
14: 529-536.
[6] Zhong J. P., Hench L. L. J. Inorg. Mater. 1995, 10(2): 129-138.
[7]1 Li H. Y., Chang J. Biomaterials 2004, 25: 5473-5480.
[8] Li H. Y., Chang J. J. Mater. Sci. Mater. Med. 2004, 15:1089-1095.
[9] Lu H. H., Pollack S. R., J. Biomed. Mater. Res. 2000, 51: 80-87.
[10] Kokubo T. J. Non-Cryst. Solids 1990, 120: 138-157.
[11] Kong L. J., Gao Y., et al., J. Biomed. Mater. Res. A 2005, 75:
275-286.
[12] Daculsi G., Passuti N. Biomaterials 1990, 11: 86-87.
[13] Liu X. Y., Ding C. X., Wang Z. Y. Biomaterials 2001, 22:
2007-2016.
[14] Miniura N., Aiba S., et al.. Biochem. Biophys. Res. Commun.
1995, 208: 511-523.
[15] Rice R. W. J. Mater. Sci. 1993, 28: 2187-2190.
[16] Koutsopoulos S. J. Biomed. Mater. Res. 2002, 62: 600-612.
[17] Hench L. L. J. Am. Ceram. Soc. 1991, 74: 1487-1510.

978-1-935068-41-9 © 2010 SciRes.





