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Preparation of PVDF-g-PNIPAAm thermo-sensitive fiber membranes by electrostatic spinning and 
application in cultivation and harvest of cells
Tianqing Liu, Kedong Song, Dan Ge and Shui Guan
Dalian University of Technology, China

Trypsin digestion has long been the main way to harvest anchorage-dependent cells. But trypsin will damage the proteins of 
extracellular matrix, leading to the degradation of the structure and function of cells. Cultivating cells on thermo-sensitive 

material, then harvesting cells by lowering temperature, can make the extracellular matrix maintain integrity. In this study, a 
series of PVDF-g-PNIPAAm thermo-sensitive fiber membranes, M21, M43, M11, and M45 were prepared by electrospinning. 
Fourier transform infrared spectroscopy and NMR-H spectrum were used to characterize that the PNIPAAm was grafted 
successfully. The morphology of each fiber membrane was observed by scanning electron microscope, indicating that the 
grafting percentage of PNIPAAm influenced the spinnability of PVDF. Fourier transform infrared spectroscopy of PVDF and 
PVDF-g-PNIPAAm fiber membranes showed that electrostatic spinning would not change the structure of thermo-sensitive 
polymer. PC12 cells were seeded on the surfaces of M21, M43 and M11 for cell experiments. The cell adhesion, proliferation and 
growth on different fiber membranes were examined. Then the harvested cells on different fiber membranes with temperature 
reduction were compared with those harvested by trypsin digestion method. The images of cell live/dead fluorescence staining 
showed that cells in different fiber membranes all had a high viability and the prepared thermo-sensitive fiber membranes had 
good biocompatibility. The MTT results showed that the nanometer fiber structure was conducive to the proliferation and 
growth of cells. The cells grown on the surface of M21 were the best and relatively poor on the M11, which indicated that higher 
grafting ratio is not suitable for the adhesion and growth of cells. Finally the cells cultivated on the three thermo-sensitive fiber 
membranes after three days were harvested with temperature reduction, showing that high grafting ratio is advantageous to the 
detachment of cells. Compared with trypsin digestion method, the temperature reduction method has significant advantages.
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