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Fabrication and Properties of PLLLA/Laponite Composite Nanofiber
Membranes via Airbrushing

QIU Xiaofeng, LUO Wei, QU Xue, LI Yulin, LIU Changsheng
(Engineering Research Center for Biomedical Materials of Ministry of Education, School of Materials Science and

Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: In order to enhance the hydrophilicity and bioactivity of poly (L-lactic acid) (PLLA), Laponite (LAP) with good
hydrophilicity and nanodisked structure was integrated into PLLA nanofiber membranes using an airbrushing technique. The
morphology, chemical structure, mechanical properties and hydrophilicity of the nanofiber membranes were characterized by
scanning electron microscopy (SEM), Fourier transform infrared analysis (FT-IR), universal testing machine and contact
angle measuring instrument. Their biodegradability and cytocompatability were also investigated. It was found that the
airbrushing technique allowed for homogeneous introduction of LAP in PLLA matrix to form hybrid nanofiber membranes
containing fibers with diameters of 200—300 nm. LAP modification was beneficial to the improvement of the hydrophilicity
of the native PLLA nanofiber membranes (with water contact angle changing from 120° for PLLA to 100° for the modified
one). Compared to the native PLLA nanofiber membranes, composite nanofiber membranes with 3% LAP (the mass ratio of
LAP to PLLA was 3%) presented a 2.5-fold enhancement in tensile strength and a 4-fold increase in Young's modulus. The

LAP-modified systems displayed accelerated degradation rate probably due to their hydrophilicity. /n vitro biological
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evaluation displayed that the composite nanofiber membranes could promote the proliferation of C2C12 cells, indicating their
potential as a kind of new biomaterial for tissue regeneration.
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Fig. 1 Schematic presentation of preparation of functionalized PLLA/LAP composite nanofiber membranes via airbrushing
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SPK AL, K A IR EL A 24 FUM, BEALEE 310 4> C2C12 A, IFIFLARE T 37 C 21115@%?%%@?%
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Fig.2 'H-NMR spectrum of PLLA
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Fig. 3 SEM micrographs and EDS analysis of composite nanofibers containing 2% LAP
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Fig. 4 Illustration of airbrushing device (a) and the photograph of nanofiber membrane containing 3% LAP (b)
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Fig. 5 SEM micrographs (a—d) and mean diameters (e) of nanofiber membranes
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Fig. 6 FT-IR spectra of samples
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Fig. 7 XRD curves of samples
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Fig. 9 Mechanical properties of PLLA and PLLA/LAP nanofiber membranes
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a—Mass loss; b—pH change of the degradation solution; c— SEM images
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Fig. 10 Degradation properties of PLLA and PLLA/LAP nanofiber membranes
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