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& 4. Stress—strain curve of electrospun SF nanofi—
bers mat.

5 Y

8! 5. SEM micrographs of non—woven silk nanofi—
bers from (a) 7 wi% B. mori/HFA solution, 1.3 kV/cm;
(b) 5 wt% B. moriHFA solution, 1.6 kV/cm; {c) 5 wt%
B. moriHFA solution, 1.0 kV/ecm and (d) 3 wt% B. mori/
HFA solution, 1.0 kv/cm.
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2 6. Distributions of the diameters of non—woven
silk nanofibers from (a) 7 wit% B. morfHFA solution,
1.3 kV/cm; (b) 5 wt% B. moriHFA solution, 1.6 kV/cm;
(c) 5 wt% B. morfHFA solution, 1.0 kV/cm and (d) 3
wt% B. morifHFA solution, 1.0 kV/cm.
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a8l 7. SEM micrograph of non—woven silk nanofiber
from 10 wt% S. ¢. ricini/HFA solution at 1 kV/cm and
distribution of the diameter of the fiber.
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8! 8. LVHRSEM micrograph of fibers electrospun and
size distribution of fibers electrospun from N. clavipes
silk solution.
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8 9. LVHRSEM micrograph of fibers electrospun
and size distribution of fibers electrospun from B.
mori silk solution.

$AE d vIER Hret AA FBEEQ £89)
HEE PEO 899 Hriege] wet 44 F71sHA
Hu Ay 10), o] A3 JH=2Q/PEO £94-2 A7
FAEbE 8001100 nm AEe] HF AFE 2= A
fFE0] 49 43 FE2R/PEOY ¥ Hl&
B Dol w2 J7HAR A3 5|229/PEO &7l
= A69] SEM ARS8 116 Jehgict®

o~

5. 43 n]BE2Ql MR o5 88

A3 HREJQS AP B DA 0) ¢
il At 9 s, AR 5 §48 7
2 gerng AAAE FofelA wol A7Hol gt
T3 o] 52 FE Ao AEX|, A} 2 FH=E
Bgulo] deoldt asHeld @AV Uk 2 A
71 BARES o] 83te] A3 FHEA UrAdfe] Az
7} 7k itk Zlo] d#AIEA, A okl A
=1 JEEQle) thek #io] thA] A o3 glvk

Min 52 9% Z4stAxe dfotiEE wiekslr)
Al A7IPARE o8-8l A R El BAZE A

2.0

Sitk

Blandt
Blend2
Stend3
Blendd
Slands
Blenat
Blend?

Viscosity(Pas)
*
teyAGE PO

0.5

] § .

4 A T »
0 200 400 600 800 1000 1200 1400
Shear rate

8 10. Viscosities of silk/PEO blends in water.
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H 1. Characteristics of Silk, PEQ, Silk/PEQO Blend Solutions, Spinning Conditions, and Fiber Features

Initial conon of |PEO ratio to silk|Total conon|Conductivity| Appllied field |Av fiber diameter
silk solutions (%)| (PEQ/silk) (%) (us) strength (kV/cm) | (nm) (*+std dev)
Silk 7.2 7.2 240.0

Blend 1 7.2 1/3 8.8(1.6% 216.5 0.50 840%80
Blend 2 7.2 1/4 8.3(1.19 191.9 0.60 740+ 150
Blend 3 6.3 1/4 7.3(1.09 185.0 0.60 700£100
Blend 4 6.0 1/3 7.4(1.49 209.0 0.53 730£50
Blend 5 5.3 1/3 6.6(1.39 182.2 0.55 720100
Blend 6 4.1 1/2 5.8(1.7% 175.1 0.55 850£60
Blend 7 3.0 2/3 4.8(1.8% 154.3 0.55 88050
PEO 4.0 61.3 0.60 410+90

* Weight percent of added PEO.
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2 11. SEM micrographs of electrospun fibers: (a)
blend 1 (10 um), (b) blend 2 (5 um), {c) blend 3 (2 um),
(d) blend 4 (5 um), (&) blend 5 (2 pm), {f) blend 6 (2 pm),
and (g) blend 7 (20 um). Numbers in parentheses are
scale bars.
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2! 12. Cell adhesion and spreading of normal human
keratinocytes(NHOK and NHEK) and fibroblasts (NHGF)
to methanol—treated SF nanofibers, alone or in con—
junction with ECM proteins. (a) Examples of cell adhesion
and spreading on type | collagen, fibronectin, or faminin
in NHOK, NHEK, and NHGF. (b) Level of cell adhesion
of cultured cells on ECM proteins. (¢) Incidence of cul—
tured cells spreading on ECM proteins. PS, polystyrene
surface only; SF only, silk fibroin nanofibers only; BSA,
bovine serum albumin—coated SF nanofibers; Cot |, type
| collagen—coated SF nanofibers: FN, fibronectin—coated
SF nanofibers; LN, laminin— coated SF nanofibers.
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3 Days 7 Days X 5000

8! 13. SEM micrographs of the interaction between
NHOK cells and a methanol—treated SF nanofibrous
structure after O(control), 1, 3, or 7 days of culture. Bar,
1 mm.

B 2. Structural Characteristics of SF Matrices Used for
Cell Test

Sample B—sheet Matrix Average fiber
code |content(%) type diameter
SF-M 87.8 Woven 11 um
(microfiber)
SF—-F 76.5 Film -
SF—N 74.2 Non—woven 80 nm
(nanofiber)
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IEXE e A 16 ¥ 5 3 20059 109

PS Matrix only BSA

8 14. Microphotographs of the cell adhesion and
spreading of NHOK to SF matrices, alone or in conjun-—
ction with ECM proteins: PS, polystyrene surface only;
matrix only, SF—M, SF—F, or SF—N matrix only; BSA,
bovine serum albumin—coated SF matrices; Col I, type
| collagen—coated SF matrices; FN, fibronectin—coated
SF matrices; LN, laminin—coated SF matrices.
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218! 15. The level of cell adhesion (a) and the incidence
of cuitured cells spreading (b) of NHOK to SF matrices,
alone or in conjunction with ECM proteins: PS, polysty—
rene surface only; matrix only, SF—M, SF—F, or SF—N
matrix only; BSA, bovine serum albumin—coated SF
matrices; Col |, type | collagen—coated SF matrices; FN,
fibronectin—coated SF matrices; LN, laminin—coated SF
matrices. *Significantly different from the matrix only
within the groups at P < 0.01. »*Significantly different
from the SF—M counterparts at P < 0.01.
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112! 16. SEM micrographs of BMSCs growing on elec—
trospun mats and native silk fibroin matrices after 1, 7
and 14 days (scale bar: 500 mm).
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28! 17. Proliferation of BMSCs seeded on electrospun
mats (seeding density: 2.5 E4 celis/cm?, N=4) and
MTT results with seeding conditions: 25000/cm?, 20%
serum after 14 days.
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J8! 18. The proliteration of cells grown on the SF
nanofiber membranes after different culture periods
(n=3; *P < 0.05 and **P <0.01). The data are presented
as the mean+S.D. (A) MTT absorbency at 540 nm of
cells on SF nanofibrous membranes were measured and
viable cell numbers determined from standard curve
and (B) 3H-thymidine uptake per membrane.
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8 19. SEM micrographs of cells grown on the SF
nanofibrous membranes. Original magnification:1000 X .
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B 20. The osteocalcin levels in the culture medium
for MC3T3—E1 cells grown on SF nanofiber membranes
for 1, 4, and 14 day cuiture periods. Values represent
the meantS.D. of three samples (*P < 0.05).
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8 21. Histologic observation of the SF nanofiber
membrane in rabbit caivarial defects: (A) photograph
of control group at 4 weeks (20x); (B) photograph of
SF nanofiber membrane implanted group at 4 weeks
(20x); {C) photograph of control group at 8 weeks
(20x); (D) photograph of SF nanofiber membrane
implanted group at 8 weeks (20x); (E) photograph of
control group at 12 weeks (20x); (F) photograph of SF
nanofiber membrane implanted group at 12 weeks
(20x); (G) higher magnification of selected site of (B)
(100x); (H) higher magnification of selected site of (D)
(100x); and (1) higher magnification of selected site of
(F) (100x). M: the SF nanofiber membrane; NB: new
bone; OB: old bone; Arrow: wound edge. The samples
were stained with multiple stain solution.
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