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Flexible Sensor on the Basis of Aligned Piezoelectric Nanofibers for
Measurement of Small Deformations and its Application to Pulse
Monitoring
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Recently, applying nanoscale functional materials, there have been great advances in the flexible sensor system, which
provides a large number of applications for soft electronics, such as skin-attachable sensors, atrtificial electronic skins, and
soft robotic systems. Here, we developed a highly sensitive and flexible device on the basis of polymeric piezoelectric
nanofibers and elastomeric packing structures. To produce the nanofibers, we applied the electrospinning process with a
representative piezoelectric co-polymer, poly (vinylidenefluoride-co-trifluoroethylene) (PVDF-TrFE). Unlike the conventional
electrospinning, we applied an anisotropic fiber collection system, which could obtain uniaxially aligned nanofiber array. The
aligned nanofibers were sandwich-packed with bridge-shaped PDMS substrates, thereby integrating the flexible piezoelectric
sensor. As an external force made a deflection of the bridge in the sensor, the embedded nanofibers generated
piezoelectricity in a longitudinal direction of the fibers. The piezoelectric sensor generated good discernable outputs versus
the varied mechanical input deflection from tens of micrometers to the sub-micrometer. With this great sensing ability, we
could monitor heart pulse signals on the wrist skin by measuring tiny deflections generated from the expansion of the radial
artery underneath the skin. Our study suggests a potential application of flexible sensor in the field of wearable health-
monitoring medical systems.
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Fig. 2 Schematic illustration of bridge-shaped flexible piezoelectric

sensor
PDMS Sheet Upper substrate bonding
v _‘
Laser cutting |
I |1 | A
v Uncured PDMS coating
Au sputtering ‘ | B | ‘
R — I ) A
v A
Wiring Nanofiber transfer

C I T I p T T

Fig. 3 Schematic illustration of fabrication procedure of flexible
bridge-shaped piezoelectric sensor
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Fig. 5 Optical images of electrospun nanofiber
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Fig. 7 Output waveforms generated from the non-aligned (Red) and
the aligned (Black) nanofiber sensors
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