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ABSTRACT Objective: To prepare a novel polymer superfine fiber with internal cavities and its properties and applications are re-
searched. Methods: The novel polymer superfine fiber with cavities was prepared by combining electrospinning and microfluidic technol-
ogy and then was characterized by fluorescence microscope, scanning electron microscope (SEM) and transmission electron microscopy
(TEM); The glycerol content and cytotoxicity of this fiber membrane were investigated by cupric glycerinate spectrophotometry and Ala-
mar-Blue assay. Besides, the difference about water absorption between the fiber and the conventional solid one was compared. The
PEI-plasmid complexes were loaded into the cavities of the fiber and its application in transporting plasmids was studied by cell transfec-
tion experiments. Results: The fiber diameter was about 1 wm and the elliptical cavities were orderly distributed inside. The mass frac-
tion of glycerol in the membrane was 38.99 % and water absorption of the membrane was neatrly as twice as the conventional one without
cavities. During the co-culture with endothelial cells for 5 days, the membrane had not shown significant cytotoxicity. Besides, the cavi-
ties inside fiber could effectively carry the PEI-plasmid complexes and maintain their biological activity, as verified by cell transfection
experiments. Conclusions: Electrospinning and microfluidic technology were successfully combined to prepare a polymer superfine fiber
with cavities and this fiber membrane exhibited unique properties and might be promising in many applications.
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Fig.1 Schematic illustration of preparation of fibers
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Fig.2 Fluorescence microscope (a), SEM(b) and TEM(c) images of PLA fibers with cavities
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Fig.4 Water absorption of A(conventional fiber mats)and B (fiber mats
with cavities); *P<0.05
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Fig.5 Cytotoxicity of the fiber membrane at different time points and corresponding fluorescence images
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Fig.6 Size distribution of the PEI-DNA complexes
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