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Piezoelectric polymeric nanofibers as smart scaffolds for tissue engineering
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INTRODUCTION: As regards the field of biomedical engineering, in recent decades there is
observed an increasing scientific and technical interest in research related to development of Smart
Materials (SM). Such materials are generally designed to react to external stimuli (physical, chemical,
mechanical) and behave similarly to natural body tissues. One type of such SM are piezoelectric
scaffolds, which can generate electrical signals in response to the applied stress [1,2].

METHODS: Polyvinylidene fluoride (PVDF) nanofibers formed by electrospinning were subjected
to in-vitro cellular studies. In the stimulation experiments, fibroblasts L929 cells cultured on the
piezoelectric PVDF scaffolds collected at various rotational speeds of the collector, were exposed to
ultrasounds for 30 minutes, one time per day, for 7 days. Ultrasound stimulus with power 20mW,
80mW and frequency 1,7 MHz were applied. In order to confirm the piezoelectric effect of the PVDF
scaffolds on fibroblasts activities, piezoelectric PVDF scaffolds without ultrasonic stimulation were
used as a control.

RESULTS & DISCUSSION: Enhanced viability and activity of cells dynamic culture have been
observed and are invoked as a proof of suitability of the piezoelectric effect (Fig. 1). Cell culture
studies demonstrated that the viability and growth of fibroblasts on PVDF fiber scaffolds were
comparable over a 7-day period. The observations using SEM verified the attachment and
proliferation of the cells on the fiber scaffolds. Moreover, the cell morphology on the fiber scaffolds
was different when the 1-day culture and 7-day culture images were compared: on day 1, the cells
had more rounded morphology while for 7 days their morphology was more elongated and spread-
out (Fig. 1).

CONCLUSIONS: The use of ultrasounds stimulation, in combination with piezoelectric polymers,
is advantageous for cellular studies. Exhibiting good cellular response show potential to be used in
tissue engineering as a scaffold material.

Figure 1: Viability of fibroblasts L929 using ultrasound stimulation with different power. SEM
images of PVDF nanofibers with fibroblasts L929 cell culture on day 7.
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