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Abstract

BACKGROUND: Magnetic field effect method is suitable for preparing orientation fiber carrying magnetic nanoparticle during static
electrospinning. However, present studies mainly studied the electrospinning of water-soluble polymer.

OBJECTIVE: To prepare poly(lactic acid-co-caprofactone) [P(LLA-CL)] solution carrying Fe;04 magnetic nanoparticie by phase transfer,
to prepare P(LLA-CL)/Fe30; oriented aligned composite fibers using static electrospinning under an extraneous magnetic field, to
primarily observe cell compatibility following i vitro incubation of porcine hip artery endothelial cells.

DESIGN, TIME AND SETTING: The controlled observation study was performed at the Laboratory of Biomaterial and Tissue
Engineering, Institute of Biological Science, College of Chemistry, Chemical Engineering and Biology Engineering, Donghua University
from June to October 2008.

MATERIALS: P(LLA-CL) random copolymer (50:50, M,, 30-40, 000) was provided by Nara Medical University, Japan. Porcine hip
artery endothelial cells were supplied by Cell Institute, Chinese Academy of Science.

METHODS: Fe;0, magnstic nanoparticle in aqueous phase was transferred into organic solvent by the phase transfer method to
prepare P(LLA-CL) Fe;O4 solution. Using the traction of magnetic field on Fe;Os magnetic nanoparticle, orientation super-small fibers
were prepared by static electrospinning.

MAIN OUTCOME MEASURES: The morphology and alignment disposition of P(LLA-CL)/Fe;0, fibers were analyzed by scanning
electron microscopy, and the dispersion degree of Fe304 magnetic nanoparoticles in fibers was viewed by transmission electron
microscopy. Porcine hip artery endothelial cells were incubated in vitro on the P(LLA-CL) static electrospinning fiber membrane carrying
composite Fe;O, magnetic nanoparoticles. The biocompatibility of nanoparticles composite fibers was evaluated by detecting
endothelial cell adhesion and proliferation on fiber mats using MTT.

RESULTS: Uniform Fe;Q4 magnetic nanoparoticles chloroform solvent was obtained by adding sodium oleate. Scanning electron
microscope suggested that under the magnetic field smooth surface morphology of fibers without obvious bead-shaped substance by
electrospinning, distributed along the magnetic lines of force, with good orientation degree. Transmission electron microscope showed
that Fe;O4 magnetic nanoparoticles had a good dispersity in ultrafine fibers. Results of biocompatibility presented that adherent rate of
P(LLA-CL) ultrafine fibers carrying magnetic nanoparoticles was better compared with the pure P(LLA-CL) fibers. Cell proliferation rate
was close to pure P(LLA-CL) ultrafine fibers.

CONCLUSION: Well aligned fibers were obtained by ellectrospinning in P(LLA-CL) solution containing Fe;O4 magnetic nanoparoticles
under the external magnetic field. The fiber alignment disposition goes along with magnetic lines of force, with good orientation degree
an excellent biocompatibility.

Qiu LJ, Wang HS, He CL, Mo XM.Fabrication and biocompatibility of poly(lactic acid-co-caprolactone)/Fe;0, orientation uitrafine
fibers.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2009;13(12): 2222-2226.
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Figure 1 Preparation and principle of
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fibers using magnetic field electrospinning
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Figure 2 P(LLA-CL)/Fe3sO4 composite ultrafine fiber morphology
under the scanning electron microscope
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