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Synthesis and Characterization of
Cross-link and Anticoagulant
Heparinized Four—arm Star—shape
Poly(e—caprolactone) and a
Preliminary Study on Its
Electrospinning

WANG Peijing, GENG Xue, YE Lin, ZHANG Aiying,
FENG Zengguo

School of Material Science & Engineering, Beijing Institute of
Technology, Beijing 100081

Abstract Four-arm star—shape poly(e—caprolactone)s were prepared
by Ring Opening Polymerization(ROP) with pentaerythritol/Stannous
octoate as the initiator system. Photocurable and heparinized four—
arm star—shape poly(e—caprolactone) (PCL) was synthesized by
covalently attaching acryloyl chloride and heparin to the ends of
four—arm star—shape poly(e—caprolactone)s. The resulting polyester
was also cross—linked under UV light with good mechanical
properties. The properties of the four—arm star—shape poly (-

caprolactone)s were tested by using GPC, TR and 'H-NMR. The
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results of static contact angle and water absorption show that this
heparinized PCL has better hydrophilic quality than its counterpart.
The heparin content on the surface of this PCL was characterized by
UV. The anticoagulant characteristics in vitro were evidenced by
APTT test and the time of APTT test was obviously prolonged. The
results of APTT test show that the heparinized material enjoys
anticoagulant properties. The resulting polyester may also be cross—
linked under UV light by adding an appropriate amount of photo—
initiator. The results of mechanical tests show that the tensile
strength is improved significantly after the exposure to the UV light.
A preliminary study on its electrospinning properties was also
carried out. The material can successfully be electrospun into
tubular scaffolds with an ultrafine fiber structure. The cross—linked
four—arm poly (e—

caprolactone) enjoys a good application prospect in the field of

and  anticoagulant heparinized star—shape
vascular tissue engineering.
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Fig. 1 Synthetic strategy for 4s—-PEPCLAH
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Table 1 Molecular weight and polydispersity of polyesters
M (x107) M, (x107) M; (x10™) M/
4s—PEPCLy, 1.87 2.45 1.38 1.31 120
4s—PEPCLy 2.06 2.82 1.37 2.00 240
45-PEPCLy 3.38 5.20 1.54 3.12 400
45—PEPClLyy 4.43 8.06 1.82 4.24 800
4s—PEPCLsy 5.77 9.98 1.73 NA 1 200
M, ; a M, ,b M, GPC ;NA M, ;3 MIT

Notes: M,, relative molar number average molecular weight; a, M, measured by 'H-NMR; b, M, measured by GPC; NA, Not available; M,, relative molar

weight average molecular weight; M/I, theoretical molar ratio of monomer and initiatopr.
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Fig. 4 FTIR spectra of 4s—-PEPCLyy(a) and
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Fig. 5 'H-NMR spectra of 4s—PEPCLxcAH (a),
4s—-PEPCLxA (b) and 4s—PEPCLyy, (c)

631 nm s
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o

. APTT

Table 2 Static contact angle and water absorption before and after heparining of polyesters

1) 1%

/) 1% APTT/s

Plasma
4s—PEPCL;0A
4s—-PEPCL;,AH

87.1£1.0 3.8+1.2
73.9+0.9 18.1+1.5

53.5+0.4
55.1+0.4

132 4.3 75.0+0.3

2.3
It
(ATI) o

o APTT 2,
PCL ,PCL
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Table 3 Tensile strength and gel fraction of polyesters

/MPa %
4s—PEPCL;,AH ,0% 10.8+0.5
4s—PEPCL;,AH ,0% , 30 min 11.7+0.6 48.1+1.0
4s—-PEPCL;»AH ,0.5%, 30 min 12.1+0.8 66.4+0.8
4s—PEPCL;0AH ,0.8%, 30 min 12.6+0.4 66.7+1.2
4s—PEPCL;»AH,1.0%, 30 min 11.9+0.7 64.8+0.7
4s-PEPCLyAH,1.5%,  30min 14504  81.120.6

2.5
[16-17]
PCL ,
. 6 PCL SEM
, (a) (b)) (c) . (d) 21.23.25
28 g/ml.. . 6(a) ,
6(h) . 6(c)
, 6(d) , o
s o 2.5 mg

6 4s-PEPCLxwAH

Fig. 6 SEM micrographs of 4s—PEPCLs,AH ultrafine fibers
Tang Chaojun, Wang Guixue, Wei Dangheng, et al. Chinese Journal of
Medical Instrumentation, 2005, 29(6): 439-442.
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