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Research progress on biodegradable piezoelectric materials

LUO Pei, ZHANG Lina’, WANG Jue, XU Shunjian
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Abstract : The ecological drawbacks of traditional piezoelectric materials have limited their applications in fields such as

biomedicine and environmental protection. However, biodegradable piezoelectric materials can naturally degrade without toxicity

after achieving the intended function, reducing the pollution of electronic waste to the environment. From natural biomass-derived

materials and synthetic polymers, the research progress of biodegradable piezoelectric materials in recent years was systematically

reviewed in this article. The classification system and structural features of these materials were first introduced; the performance

control strategies such as processing-induced orientation, composite modification, and structural optimization were analyzed; the

microscopic mechanism of their piezoelectric effect was briefly desceibed; and the core performance indicators and key influencing

factors of the materials in terms of piezoelectric coefficient, mechanical properties, and degradation behavior were reviewed. On this

basis, the main bottlenecks currently faced by these materials were pointed out. Future research directions were proposed to acceler-

ate their practical application in implantable medical devices and sustainable electronics.

Keywords : biomass ; degradable ; piezoelectric effect ; property modulation ; research and application
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Fig. 1 Biodegradable piezoelectric materials classified by their sources.
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Fig.2 Microscopic mechanism of the piezoelectric effect
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Tab.1 The piezoelectric coefficient of representative biodegradable piezoelectric materials.
Material type Specific materials Piezoelectric coefficient Reference
Fish swim bladder collagen d,,;=22 pC/N [30]
d,=2.1 AV
CNC (d;iZS.S pC/N) (39
Natural Biomass Collagen fibril d =12 pC/N [29]
Fibroin d,,;=38+2 pC/N [34]
Chitin d,,;=9.49 pC/N [41]
Chitosan d,,=18.4 pC/N [42]
PLLA d, =11 pC/N [21]
PHB/ZnO d,,;=13.7 pC/N [51]
Polmers
PBLG d,,;=22 pC/N [52]
y-glycine-PVA d,,=8.5-9.8 pC/N [54]
BaTiO, d,,=206 pC/N [57]
Traditional Piezoceramics PIT d,,;=410 pC/N [58]

d,,=593 pC/N [11]

Notes: d,, is longitudinal piezoelectric strain coefficient (stress parallel to polarization); d,, and d,; are shear piezoelectric strain coefficients for

shear deformation modes.
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