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Evaluation and Fabrication of Artificial Scaffold for Angiogenesis
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Abstract: Stereoscopic design of artificial scaffolds is required for the microscopical extracellular environments and
complex three-dimensional structures. Electrospinning is an effective method used to fabricate nano-microscale fibers that
are similar in structure and function to the extracellular matrix. The purpose of this study was to provide high cell adhesion
and cell proliferation potential to electrospun nano-microscale scaffolds. The mixed electrospun-fibrous scaffolds
composed of segmented polyurethane (SPU) and silk fibroin were prepared by simultaneous electrospinning on a teflon
coated mandrel. Scaffold was observed by scanning electron microscopy and was analyzed infrared spectroscopy. Collar
Doppler ultrasonography demonstrated patency in 1 month of SPU/Silk fibroin electrospun graft for dog implantation
study.
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Fig.1 Schematic diagram of electrospinning apparatus:

Syringe pump

Nonwoven structure was fabricated by electrospinning process
using a rotating collector.
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Table 1 Fabrication condition of scaffold with bilayered fabrics.

Silk fibroin + SPU 8.0w/v% in

HFIP
Applied voltage (kV) 22.2
Jet distance (cm) 9.0
Traverse speed (mm/min) 2.3
Mandrel speed (rpm) 300
Flow rate (ml/s) 0.06

2.1 in vivo FL{H R ER

VESRL U 7= & %Y Scaffold( A Tifi )% (R 3.5mm, E£Z2
30mm) % bE—Z /LK (8-12kg) DOMRSHBR~BHE L, 40
HEZR T 2B MER X OEERBIFIEF M 21T 72, 7,
A% D Scaffold DEREME % IR RAICFEAG 3 2 72 DFE
itk L CHBEEREEZTo72. WEIKIT LA RS F,
fi#g# > 7 ~ v = 7 (color-flow, e-flow), Y+ ' A Ri&E¥ %
AL, IUEERATGE (PSV), JEREMFEHE (EDV),

0S2-4-1



Abs

MR (PD, #\PifR¥k (RO, IUHEMIINERER] (AT),
MEE (CSD), 77— 7 OFH, ELiKDOF #, aokk+,
1 B O BOS IZ 2 W CHIE B & OREM &2 4T - 7=
(Fig.2). £ 2N ETOERIZENT, E—27 L ROHH)
Wk IEF AL PSVER 70~200m/s), EDV(#J 10~60m/s),
PIGR 1.6~3.5), RI(#J 0.7~0.9), AT(¥ 60~72ms)TdH 5.

.... Peak systolic velocity : PSV

PSV-EDV

Pulsatility index (Pl)= ——————
Mean blood velocity

PSV-EDV
PSvV

Fig.2 Doppler evaluation of dog implantation study
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Fig.3 Fibrous scaffold with blended fabrics of SPU/silk fibroin.

(1) Scanning electron micrograph of the blended fabrics, (2)
Magnified image of region (a) in photo.
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Fig.4 IR spectrum of fibrous scaffold with blended fabrics.
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Table 2 Dog implantation study Doppler ultrasonography
PERIOPERATIVE | POST 1ST WEEK | POST 1ST MONTH

(Average) (Average) (Average)

PSV (mis) 194.55 22205 260.55

EDV (m/s) 16.65 48.95 81.05

PI 3.775 1.69 1.43]

RI 0915 0.78 0.695

DIAMETER (mm) 3.05 24 2.25]

H&E staining MTC staining
Fig.5 Postoperative 40 days: Intimal cell organization of
proximal anastomosis side
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