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ABSTRACT: The expansion of smart healthcare and wearable electronics has intensified the need for fabric-based sensors that
integrate conformally with the human body for continuous bio signal monitoring. However, the heavy reliance of conventional devices
on external batteries remains a major obstacle to commercialization, necessitating the development of flexible piezoelectric energy
harvesters that convert biomechanical energy into sustainable power. Here, we present a highly flexible and wearable piezoelectric
energy harvester (PEH) fabricated by a screen-printing of BaTiO; nanoparticle-PDMS composites onto a fabric substrate. An
optimized piezo-ceramic filler concentration of 70 wt% yielded a peak output voltage of 0.52 V and a current of 40 nA under the
mechanical bending deformations. The fabricated PEH demonstrated exceptional mechanical and electrical stability, showing no
performance degradation of over 5,000 repetitive bending cycles. These results indicate that a PEH can function as a stable self-
powered source within complex clothing environments, offering a promising pathway for next-generation autonomous wearable sensor
systems.
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Fig. 1. (a) Schematic illustration for the fabrication procedure of the fabric-based piezoelectric energy harvester (PEH), (b, c) photographs of the

nylon/polyurethane fabric substrate (b) and a fabricated PEH showing the superior flexibility (c), and (d) cross-sectional SEM image of the

wearable PEH fabricated by the screen-printing of piezoelectric and conductive layers onto the fabric substrate
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Fig. 2. (a) Schematic illustration of the solid-state reaction process for the synthesis of piezoelectric BaTiOs nanopatrticles, (b, c) SEM images
and XRD patterns (the inset) of the synthesized BaTiOs nanoparticles (b) and the silver flakes (c) used for the fabricating fabric-based PEH

(b) s

—_—
(3)

e
[«2]
o

70 wt% s 0
S: 0.5 50 wt% < 401 50 wi% 1intte
g :
S N B 30 wt%
t 0.4 30 wt% T 204 towtk
S 3] 10wt% g
5 04
s 3
= 02 =
8 3 -20-
2 0.1 K
§ 5 40
0.0 »n
T T T T 60— T T T
0 50 100 150 200 0 50 100 150 200
Time (sec) Time (sec)

Fig. 3. (a) Photographic images of the energy harvesting measurement system showing the deformed PEH under the periodically mechanical
bending and releasing, (b, c) open-circuit voltage (Vo) (b) and short-circuit current (Is.) (c) generated from the fabricated wearable PEH with
various BaTiOs; concentrations (10, 30, 50, and 70 wt%) during repetitive bendings
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Fig. 4. (a) Switching polarity test results in forward and reverse modes to confirm the piezoelectric origin of the measured output signals from

the fabricated PEH, (b) mechanical durability test results of an energy device over 5,000 bending cycles, and (c, d) the measured load voltage

and current curves (c) the calculated instantaneous power curve (d) of the fabric-based PEH across various external load resistances from 100

KQ to 500 MQ
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