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sk 9 FEAS AR A3 9 BER1(SF) SF/PU=1/3, 212 2 3/1 7 HIE 7 EJI=E AlZsITh. L8
PUE A t]o]iropd|o|EL} T]22A] isosorbide/Z2]7FEUIO|E T]&(4/1)S AME5le] 83l Ha T
dste] FAsITE 2l A7ARgel 93t SF/PU BRI=2HE Yidf dBE S Az SFY gi-F
S 771 SPHE E(strain at break)o] 74t FAJo] 2143 (tensile strength)= Ao, A=9] shi-3F
o] 7K &2 SF/PUB/) EAE=S] 79 734 S (stiffness)= 150 MPaS YERNIC™ SF/PU(1/3) BAl= Uil f
HAEHL 150%2] ek MFES BT AE3= AARs 37°C 2%9] 14 (phosphate buffer solution)
St JFetRAom, 45F 30%] AT S HoAFAUTH vi=Alf #lEY FHo] C2C12(H1¢] SLAIE)S] A
A AT AAIA 24 FHoll, Aoz BE = HEgEe] Alx 7 HHskE 23w P9 A H|
EHT =2 702 Yeit) olgg EfEEEe FEEN, F981, A AEe SAER st Frele
z2o] Soiet A Aol AFet AR o & AT

Abstract: As a way to modify both the physical and biological properties of a highly elastic and biodegradable poly-
urethane (PU), silk fibroin (SF) with rigidity, biocompatibility and non-toxicity was blended with PU having SF/PU=1/
3, 2/2 and 3/1 weight ratios. Bio-based high elastic PU was prepared from hexamethylene diisocyanate and isosorbide/
polycarbonate diol (4/1) by simple one-shot bulk polymerization and nanofibers were electrospun directly from SF and
PU blend. With increasing SF content, the tensile strength decreased as did the strain at break; the stiffness increased to
around 150 MPa for the SF/PU (3/1) with highest silk content. On the other hand, SF/PU=1/3 blend nanofiber showed
a 150 % strain at break. Degradation tests performed at 37 °C in phosphate buffer solution showed a mass loss of 30%
after 4 weeks, which showed an initial rapid weight loss. The in vitro cytocompatibility test results following culture of
C2C12 (a mouse myoblast cell line) on the nanofiber film surface showed that relative cell number on all of the blend
films after 2 days was higher compared to the proliferation rate on the optimized tissue culture plastic. These poly-
urethanes offer significant promise due to soft, flexible and biocompatible properties for soft tissue augmentation and
regeneration.
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Alek & 2171, B mori Folle B2 EF FollsEHE
T B2 plM Fsislier /‘ﬂlﬂ"] < AAB] flsiA CaClz
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N,N"-dimethylformamide(DMF)$} isopropanol(S]4Hr< oF=&

59 E)E A k8-S A oL 2R ARS-SIAATE. A
“L 2 dialysis tubing cellulose membrane(flat width 76 mm,
Sigma-Aldrich Chem. Co. USA)YS AME-3}3t). -#lle A=
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Scheme 1. Schematic structure of polyurethane synthesized from
polycarbonate diol (M, 2000), isosorbide and HDI.
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Figure 1. '"H NMR spectrum of PU with PCD/isosorbide=1/4.
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Figure 2. SEM of electrospun fibers from SF/PU(3/1) (a, b and c),
SF/PU(2/2) (d, e and f) and SF/PU(1/3) (g, h and i) prepared at
15 kV, spinning rate 1.5 mL/h and 380 rpm.
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Figure 3. Fourier transform-infrared (FTIR) spectra of SF, bio-
based PU and SF/PU blend nanofiber films.
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Figure 4. Thermogravimetric analysis (TGA) curves of SF and SF/
PU blend nanofiber films.

05

gl —

0o LSFPU=40 N = _

=— Endothermal

-50 0 50 100 150 200
Temperature ("C)

Figure 5. DSC thermograms of SF, biobased PU and SF/PU blend
nanofiber films.
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Figure 6. Strain at break (a); ultimate tensile strength (b); Young’s modulus (c); tensile stress (d) of blended Silk/PU, Silk and PU.
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Figure 7. Contact angles of (a) SF/PU(4/0); (b) SE/PU(3/1); (c) SF/
PU(2/2); (d) SF/PU(1/3); (e) SE/PU(0/4).
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Figure 8. Residual weights of SF, PU and SF/PU blend nanofiber
films after in vitro degradation test in phosphate buffer solution.
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Figure 9. In vitro disassemble test of SF/PU(3/1)-(a,b and c); SF/
PU(2/2)-(d,e and f); SF/PU(1/3)-(g,h and i).
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Figure 10. Cell proliferation on SF/PU films at 1, 2 and 3 days. At
3 days, the samples with high SF concentration (SF/PU=3/1 and 2/
2) showed significantly increased cell proliferation rate.
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