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Abstract In this study, we studied the effect of initial Bombyx mori silk fibroin structure on the protein
biomineralization, where the structural transition was induced by the alkali metal ion treatment. The results
from XRD, FTIR and SEM showed that the as-prepared composites formed from the silk fibroin without
metal ion treatment had the sheet-like morphology, where the predominant inorganic phase was dicalcium
phosphate dehydrate (DCPD). In contrast, the structural transition occurred in the silk fibroin, from random
coil/helical structure to S-sheet, after the treatment of K™ and Na™ metal ions. The as-prepared composites
had the fiber/rod-like morphology with the predominant inorganic phase of hydroxyapatite (HA), where the
fibers/rods bundled together to form the nano-size, 3D porous network structure. It is thought that there were
more hydrophilic groups with outside exposure on the extended f-sheet molecular chains, where HA crystals
grew with the aggregation of silk fibroin, and further accreted onto the silk fibroin fibrils through the inter-
action with the hydrophilic groups. These results may provide some information on the protein biominerali-
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zation and its bio-molecular control. Moreover, the results may reflect the role of these trace elements to the
bone formation, which are somewhat important for the bone repairing on clinical practice.
Keywords Bombyx mori silk fibroin; alkali metal ion; calcium phosphate; hydroxyapatite (HA); biominer-

alization; protein structure
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Figure 1 FTIR spectra of B.mori silk fibroin with/without K’
and Na' metallic ion treatment
(@) without K* and Na" metallic ion treatment; (b) with K* and Na“ metal-
licion treatment
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Figure 2 FTIR spectra of biomineralized B.mori silk fibroin
with different treatments
(a) without K and Na" metallic ion treatment; (b) with K* and Na" metal-
lic ion treatment
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Figure 3 XRD diffraction patterns of biomineralized B.mori
silk fibroin with different treatments
(a) without K* and Na " metallic ion treatment; (b) with K™ and Na" metallic
ion treatment
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Figure 4 SEM pictures of biomineralized B.mori silk fibroin
with different treatments
(@) without K and Na“ metallic ion treatment; (b) with K" and Na" metal-
licion treatment

3 g

F2 LW K AT (HA) BT R0 3 1 1 20 2300 A0 28 1k 4
TAEYFEE, HILS AR E AU M R A L, Al
JCRA RGP M RO SR R, e g 2 M T
YIRS F AR R ASCRIAH FT-IR 1 XRD
B, WA ARG T A A I 3 A 2 R
PSR TG AT T 70 Ja KB, 2R AR
URESH S p-HT B Iy, AR TR A I R ToH LA
AR FRRE ) HA, SEM MERIL, W4k )
24 F AT YT AR ) = 4 2 FLEE R, X PP ah F st HAE
LT R N AR 2, RO A SRl fE
I R Ty BN BRI 3 S 0 A, AT TR PR B R
¥H.



No. 7 WA WIAE: S 22 2 B AWM AR A AR R 52 639
References Chim. Sinica 2002, 60, 2203 (in Chinese).

Stupp, S. I.; Braun, P. V. Science 1997, 277, 1242.

Kikuchi, M.; Itoh, S.; Ichinose, S.; Shinomiya, K.; Tanaka,
J. Biomaterials 2001, 22, 1705.

Zhang, W.; Lieo, S. S.; Cui, F. Z. Chem. Mater. 2003, 15,
3221.

Sofia, S.; McCarthy, M. B.; Gronowicz, G.; Kaplan, D. L. J.
Biomed. Mater. Res. 2001, 54, 139.

Kong, X. D.; Cui, F. Z.; Wang, X. M.; Zhang, M.; Zhang,
W. J. Cryst. Growth 2004, 270, 197.

Yao, J-M.; Asakura, T. In Encyclopedia of Biomaterials
and Biomedical Engineering, Eds.: Wnek, G. E.; Bowlin, G.
L., New York, Marcel Dekker, Inc., 2004, pp. 1363~ 1370.
Kong, X. D.; Wang, X. M.; Yu, X.; Cui, F. Z. Key Eng.
Mater. 2005, 288~289, 191.

Chen, X.; Shao, Z.-Z.; Knight, D. P.; Vollrath, F. Acta

10
11

12

13

14

15

(38, HBIE, Knight D. P., Vollrath F., 1b.3 54k, 2002,
60, 2203.)

Wilson, D.; Valuzzi, R.; Kaplan, D. Biophys. J. 2000, 78,
2690.

Simonetti, M.; Di Bello, C. Biopolymers 2001, 62, 95.

Ha, W. S,; Oh, S. K.; Kim, J. H.; Kim, K. Y. Sen-|I Gakkai-
shi 1987, 43, 587.

Zhou, L.; Chen, X.; Shao, Z.-Z.; Huang, Y .-F.; Knight, D.
P. J. Phys. Chem. B 2005, 109, 16937.

Wang, L.; Nemoto, R.; Snna, M. J. Nanopart. Res. 2002, 4,
535.

Glimcher, M. J;; Bonar, L. C.; Grynpas, M. D.; Landis, W.
J.; Roufosse, A. H. J. Cryst. Growth 1981, 53, 100.
Sepulveda, P.; Binner, J. G. P.; Rogero, S. O.; Higa, O. Z.;
Bressiani, J. C. J. Biomed. Mater. Res. 2000, 50, 27.

(A0611166 QIN, X. Q.; LING, J)



