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Y. y,' = 22.1 mJ/m’ y," = 50.7 m]/
m’ oy, =72.8mJ/m* " ; 300 pL 30 wL MTT
y,' = 44.1 mJ/m* 5," = 6.7 mJ/m’ y, = (5 mg/mL) 3h
50.8 mJ/m> " . y. y, = MTT MTT/ MTT/
.yl 0, 0, (1) (@) 200 pL (DMSO0)
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1.2.2 . (ELX 800 Bio-—
(SEM TS 5136) Tek) 565 nm DMSO
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25 cm ( ) 2.5% (V/V) 4°C
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37°C.5% CO, 90%  100% (V/V)
12 ~24 h. 5 min. 24 h.
3 .
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0.025% 0.01% EDTA 5.10.15 PBS 2
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1 pg/mL. p < 0.05
1.3.2 15 p < 0.01
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Table 1 The contact angle and surface free energy of SF/PHBHHx and PHBHHx films

Dispersive component of surface

Polar component of surface Total surface free energy

Sample fuz0 ) By, free energy(y! mJ/m?) free energy(y" mJ/m?) (v.= (y' +y" ml/m®)
SF/PHBHHx 51 + 5 38 =2 40.5 16.9 57.4
PHBHHx 90 = 1 46 =+ 1 36.6 1.3 37.9
SF/PHBHHx
57.4 mJ/m’ PHBHHx
37.9 mJ/m’ 20 mJ/m’.
SF/PHBHHx
2.1.2 SF/PHBHHx
PHBHHx 3
0.75 wit% SF/
PHBHHx ( 3b)
PHBHHx ( 3a) 50 ~
75 pm.
3(a)  3(b)
2D

Fig. 3 The morphology of PHBHHx scaffold (a) and
SF/PHBHHXx scaffold (b) observed by SEM
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Fig. 4  MTT assay of cells on the SF/PHBHHx and
PHBHHx scaffolds (n = 4) S(b) 5
* Ip < 0.05 when comparison of cell activity on SF/ PHBHHx ( SC)
PHBHHx and PHBHHx scaffolds at the same culture time; SF/PHBHHx
#% 2 p < 0.01 when comparison of cell activity on the same ( Sd) .
type of scaffolds at different culture time
5(d)

Fig. 5

SEM observation of HUVECs morphology on the scaffolds at different culture time

(a) and (c) show the cells cultured for 3 5 days respectively on the PHBHHx scaffolds; (b) and (d) show the cells cultured for 3 5

days respectively on the SF/PHBHHx scaffolds; The inserted images are in the magnification of 1000
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2.2.3 . SF/PHBHHx
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Fig. 6  The secreted collagen content of cells on SF/
PHBHHx and PHBHHx scaffolds for different culture time
PHBHH«x
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BIOCOMPATIBILITY OF PHBHHx AND SILK FIBROIN-MODIFIED PHBHHx
SCAFFOLDS WITH HUMAN UMBILICAL VEIN ENDOTHELIAL CELLS

SUN Min' YANG Huaxiao' ZHOU Ping' PAN Luanfeng’ LIU Shui’
(' Key Laboratory of Molecular Engineering of Polymers Ministry of Education Macromolecular Science Department
Fudan University Shanghai 200433)
( Laboratory of Molecular Biology Shanghai Medical College Fudan University Shanghai 200032)

Abstract Silk fibroin (SF) was used to enhance the biocompatibility of poly (3-hydroxybutyrate—co-3-
hydroxylhexnoate) (PHBHHx) porous scaffold through surface-coating. The decrease in the water contact
angle from 90° to 51° and the increase in the surface free energy from 37.9 mJ/m’to 57. 4 mJ/m’on the basis
of comparison of SF modified PHBHHx films with SF un-modified ones respectively demonstrated that SF was
successfully anchored on the surface of PHBHHx enhancing the PHBHHx hydrophilicity. In order to verify the
influence of the modification on the cells growth the human umbilical vein endothelial cells (HUVECs) were
seeded on the SF/PHBHHx scaffolds with un-modified PHBHHx scaffolds as control. MTT assay quantitatively
demonstrated that HUVECs adhered faster and proliferated better on the SF/PHBHHx porous scaffolds than on
the un-modified PHBHHx scaffolds at day 3 5 and 7. The cell morphologies observed by SEM at day 5
indicated that HUVECs formed continuous cell monolayer on the SF/PHBHHx scaffolds while they did not on
the un-modified PHBHHx scaffolds. Also the higher collagen content on the modified scaffolds demonstrated
that more extracellular matrices (ECM) were secreted by HUVECs similar to the environment of the cell
growing in vivo. Therefore the SF-modified PHBHHx is potential to be applied into the cardiovascular tissue
engineering.

Keywords  Silk fibroin ( SF) Poly ( 3-hydruxybutyrate-co-3-hydroyhexanoate) ( PHBHHx) Human
umbilical vein endothelial cells (HUVECs) Biocompatibility



