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Fig.1 Morphology of the aligned nanofibrous film of PU
(A) Optical graph shows that the film was a fabric-like film, its area reached tens of square centimeters; ( B) SEM image presents the
aligned nanofibers in the film, in which the image with low magnification shows that most of the fibers in the film were aligned with an aver-
age fiber diameter of 300—500 nm; (C) SEM image presents the aligned nanofibers in the film, in which the image with high magnifica-

tion shows the interconnected pores among fibers.
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M2 FTLIE W, 767 d BEERETE N, PIAp 20r *
FHRL A0 RS 5, ANF-PU 4050 KT
S-PU. 53R 1 d RN RIS B 25 5% (P >0.05) ,
fHEREFR S A1 7 d i, ANF-PU L (940 i 500 2 &
T S-PU, BARFEMZSR (P <0.01). 458K,
BA YRR EELER) ANF-PU HA I 3508 JF A4k 45 @
HUVEC ¥478 T aE, $2/R I fE 5 25 22 Wi 2 & — Smooth film _Nanofibrous scafTold
YEDPREFARLE , TEDR BB T R IR M1 o
N R LR B Fig.2 Viability of the HUVECs growing on the
2.3 HEERONE substrates during 7 d

K345 T HUVEC 7E859R 2 F17 d J5, 209 The cell numbers increased gradually over the culture time in both
1£ S-PU 1 ANF-PU FA KB AU EZE A B G,  substrates, the film of PU with aligned nanofibrous structure had a
LA, 4M7E ANF-PU A2 K, 44T 4EJ5  higher cell number cultured for 5 and 7 d than smooth film.
A, AU R AR T ey, g Mewn=SDs a=3, % P <001 The cel numbez was measured by
B B . MBI R T LA, A MTS assay. Cell-seeding density; 12500 cell/cm?.

10° Cell number/well

Fig.3 Laser scanning confocal microscope images of HUVEC on the aligned nanofibrous film of PU(A, B)
and smooth film of PU(B, D) cultured after 2 d(A, B) and 7 d(C, D)

Cells were stained with rhodamine-labeled phalloidin to visualize a-actin, FITC to visualize -tubulin and vinculin, DAPI to visualize

nuclei. Cell-seeding density ; 31250 cell/cm?. Doubleheaded arrows point out the direction of the cell arranged parallel to the direc-

tion of aligned nanofibers of the film.

[E3(A)MIE3(C) ], Hrhhige 7 d Bhigr2 dip g 3507 i

K HUVEC T, BB 8. W2 fi7 2200

d B2 B S Y BE LA R 4 FR6. 25, TTTHE S-PU _% > 200l
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&, MIE RT3 (D). RhRgEREs,  § Sor

ST URZ RIS I K, VR E Mok " Smooth film o PU_Nanofibrous seaffold of PU
ZARESS ’ IR ] 1 ’ Hur M . Fig.4 TF release fls’:;r;lrt‘}tli HUVECsS seeded
Hh, XTI, HUVEC W3S A 78 B A 94 on the substrates

KEFAEAFNATA AR E A ]/ K Cell-seeding density: 31250 cell/cm? and incubated for 2 d.
2.4 ALRFEFHEN Cells on the PU film with aligned nanofibrous structure release

[7§] 4 Ei—(T HUVEC Eﬂyﬁfﬁlﬂ*j*q_iiﬁ 2.d E[tj‘ less TF than that on the smooth film. Mean +SD, n =3, * P<
% 1000 /I\émﬂﬂ*%ﬁk E/‘J TF % EE @ 4 E,[‘jl'.; , émﬂ@xf 0.05. TF release was measured by using TF assay.



No. 5 SHIBIE LS. RGN R TR AWET] 5 A K e A K g1 A 1073

PU U R EF 4 SO0 A I, By TF BEULRAR T PUOSEHTFIR (P <0.05). TF 25 sh/METEEE
AN, U A B A . N B S8 B A2 BIREIR NG, N B A MR Hh R AY TF, 51
B, SCHESRERNY], 5 S-PU ML, 76 ANF-PU FAEK Y HUVEC 2B LAY, Ao 5 EEENL, 58
ALY

Z £ X M

[ 1] ZHAI Zhong-He( #F1) , WANG Xi-Zhong( EEH') , DING Ming-Xiao( T HIZ%). Cell Biology (4N #)2%) [M], Beijing: Higher
Education Press, 2005: 97—105

[ 2] Laurenein C. T., Ambrosio A. M. A., Borden M. D., et al.. Annu. Rev. Biomed. Eng.[J], 1999, 1. 19—46
[ 3] DunnG. A.. Cell Behavior[ M], Cambridge: Cambridge University Press, 1982 247—280

[4] XuC., Inai R., Kotaki M., et al.. Tissue Engineering[J], 2004, 10(7/8) . 1160—1168

[5] MoX. M., XuC. Y., Kotaki M. , et al.. Biomaterials[ J], 2004, 25(10) ;: 1883—1890

[6] SunT., MaiS., Norton D. , et al.. Tissue Engineering[J], 2005, 11(7/8) : 1023—1033

[7]1 LiW.J., Tuli R., Okafor C. , et al.. Biomaterials[ J], 2005, 26(6) : 599—609

[8] XucC. Y., Inai R., Kotaki M. , et al.. Biomaterials[ J], 2004, 25(5) : 877—=886

[ 9] McGuigan A. P., Sefton M. V.. Biomaterials[ J], 2007, 28(16) : 2547—2571

[10] Boura C., Muller S. , Voegel J. C., et al.. Clinical Hemorheology and Microcirculation[ J], 2005, 33(3) ; 269—275
[11] Williamson M. R., Black R., Kielty C.. Biomaterials[ J], 2006, 27(19) ; 3608—3616

[12] Kidoaki S. , Matsuda T.. J. Biomed Mater. Res. A[J], 2007, 81(3): 728—735

[13] Singhvi R., Kumar A. , Lopez G. P., et al.. Science[ J], 1994, 264(5159) ; 696—698

[14] Jaffe E. A., Nachman R. L., Becher C. G., et al.. J. Clin. Invest. [J], 1973, 52(11) ; 2745—2756

[15] Abrams G. A., Goodman S. L., Nealey P. F., et al.. Cell Tissue Res. [J], 2002, 299(1) : 39—46

[16] Abrams G. A., Schaus S. S., Goodman S. L., et al.. Cornea[J], 2000, 19(1) . 57—64

Growing Behavior of Endothelial Cells on Electrospun Aligned
Nanofibrous Film of Polyurethane

HAN Zhao-Zhao' , KONG Hua', MENG Jie*, WANG Chao-Ying’,
ZHU Guang-Jin', XIE Si-Shen’, XU Hai-Yan'"
(1. Department of Biomedical Engineering, 2. Department of Pathology, Institute of Basic Medical Sciences ,
Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100005, China;
3. Institute of Physics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The nanofibrous film of polyurethane (PU) with aligned topography was fabricated by electrospin-
ning for human umbilical vein endothelial cells(HUVEC) growth. The morphology of nanofibrous film was ob-
served and characterized by scanning electron microscopy (SEM). The cells growth behavior including proli-
feration, cytoskeleton formation of actin, tublin and vinculin, and tissue factor( TF) release was investigated
via cell viability assay, confocal observation and TF assay. The average diameter of the generated fiber was a-
round 300—500 nm. The experimental results indicate that the aligned nanofibrous film of PU exhibited pro-
motional influence on the cell proliferation. It was also observed that the film possessed an advantage of sup-
porting HUVEC migrating and aggregating along the axis of the aligned nanofibers, which is one of the impor-
tant functions in the process of endothelium regeneration. It was also demonstrated that the endothelial cells
growing on the film expressed non-thrombogenic phenotype with low tissue factor released. These results indi-
cate the favorable interactions between ECs and the film, implying that the aligned nanofibrous film of PU has
a promising potential for vascular engineering.
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