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Table 1 Molecular weights and polydispersity index of PCLA with different initiator contents
Sample code LLA / e-Cl a M,* Mm,* M, M/ M, Yield % Appearance
LC-79-50 80:20 6100 5700 11900 1.28 72 Waxy
LC-79-100 79:21 12100 7700 18900 1.29 90 Powder
LC-79-6k 78:22 721000 — 93700 1.35 91 Ttough
*Calculated from ' H-NMR spectra " Calculated from feeding molar ratio of ¢-Cl + LLA to BDO “Measured by GPC
2 be d
GPC . GPC PCLA
a
Dsc Ty
b“\/_—_TW
C
1:1 d

Table 2 GPC analytical results of PCLA with different comonomer ratios

Sample code M,? M> MM, Yield % Appearance
PCL-100 — 22600 1.16 95 Plastic-like
LC-96-100 11600 16100 1.35 93 Plastic-like
LC-79-100 12100 18900 1.29 90 Powder
LC-65-100 12500 16400 1.34 84 Waxy
LC-46-100 13100 14500 1.34 81 Waxy
LC-21-100 13600 11600 1.36 89 Powder
LC-4-100 14300 12700 1.29 92 Plastic-like
PLLA-100 — 12900 1.20 96 Plastic-like
* Calculated from feeding molar ratio of e-CI + LLA to BDO
bMeasured by GPC
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Table 3 Mechanical properties of PCLA copolymers

LC-84-6k Sample code M; o, MPa 6, MPa o, MPa e, %

1.C-50-6k . Kwon ° LC-96-6k 97900 20.5 10.6 12.5 980
50:50 LC-84-6k 93400 18.7 6.4 11.4 1150

' LC-79-6k 93700 15.2 4.0 9.2 1300

LC-50-6k 87400 9.1 3.4 8.9 1000

# Measured by GPC

' Fig. 6 SEM micrographs of PCLA ultrafine fibers
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' Fig. 7  Stress-strain curves of PCLA electrospinning fabric
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SYNTHESIS OF COPOLYMERS OF &£-CAPROLACTONE AND L-LACTIDE
AND A PRELIMINARY STUDY ON THEIR ELECTROSPINNING PROCESS

QIU Rongxin' QI Lixing® PENG Danli' HAN Jian' YE Lin' GU Yongquan FENG Zeng-guo'
! Beijing Institute of Technology ~School of Materials Science & Engineering  Beijing 100081
2 Institute of Vascular Surgery ~ Xuan Wu Hospital ~ Beijing 100053

Abstract A kind of e-caprolactone/I-lactide copolymers with varying compositions and molecular weights has been
synthesized by using Sn [ octoate as catalyst and 1 4-butanediol as initiator. The copolymerization was carried out
under vacuum at 130°C for 24 h. The copolymer structure was characterized in detail by using GPC FTIR 'H-NMR
DSC and XRD analyses. It was shown that the chemical compositions and molecular weights of the copolymers were
adjustable by changing the monomer molar ratios in feed and their appearances and physical characteristics were
closely related with the variation of composition and molecular weight. The number average molecular weight is
changed from 1 x 10" to 1 x 10°. The melting temperature is in a range from 15°C to 55°C . A preliminary study was
also conducted on the electrospinning process of the resulting copolymers. The copolymer was first dissolved in
CH, Cl, at a concentration of 6 wt% . The solution was then delivered at a constant flow rate 5 mL/h with an air
gap of 20 cm between the metal collector and the needle tip at a driving voltage of 20 kV. Finally ultrafine fibers
were obtained and melting binding between different fibers was evidenced by SEM observation. The solvent cast
membrane of LC-96-6k was found to be stronger than that of LC-50-6k. However their electrospinning nonwoven
fabrics showed lower but comparable mechanical properties .

Keywords e-Caprolactone L-Lactide Bioresorbale copolyester Electrospinning





