— — — FTHIN 0 Lot FEr
B W & Ay s £ o= == * *
vLVS o VLTR | * *
i

Z I MINISTERIO
Basque Center for =

_ DE CIENCIA
Macromolecular Design and Engineering E INNOVACION

OOOOOOOOOOOOOO AGENCIA Universidad  Euskal Herriko
e mormso et IMALDE del Pais Vasco  Unibertsitatea

Polylactide-Based Piezoelectric Blends with Enhanced Thermal
Stability and Tunable Mechanical Properties

Asier Panfilol, Aitor Larrafiagal’, Jone M. Ugartemendial”

1Department of Mining-Metallurgy Engineering and Materials Science, POLYMAT, School of Engineering in Bilbao, University of the Basque Country UPV/EHU, Plaza Torres Quevedo 1, 48013, Bilbao,
Spain

*E-mail: aitor.larranagae@ehu.eus & jone.munoz@ehu.eus

® INTRODUCTION e

Bioresorbable piezoelectric polymeric devices offer great potential for However, the PLLA presents| |To overcome these limitations poly(L-

biomedical applications, particularly in implantable bioelectronics, since they can two major drawbacks3: lactide-co-caprolactone) (PLCL),
emit electrical signals when activated by physiological dynamic movement or by |, 1pherent fragility. an elastomeric thermoplastic
non-invasive methods such as ultrasound!. copolymer was wused to create

» Poor thermal stability. PLLA:PLCL blends to develop new

piezoelectric systems with adjusted
mechanical  properties, improved
thermal stability = and shorter
bioresorption times*.

Polymeric systems derived from poly(L-lactide) (PLLA) are a good option as
they present piezoelectric response if the macromolecular structure is aligned and
subjected to shear stress. The magnitude of the response can be modulated by
controlling the degree of macromolecular orientation and the degree of

crystallinity?.
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[ e CONCLUSIONS® }

PLCL can be incorporated up to 40 wt.% without compromising the piezoelectric response while enabling the modulation of mechanical properties.
Accordingly, films with reduced stiffness and increased flexibility and toughness were obtained. The addition of PLCL also enhanced thermal stability,
facilitating the processing of the materials via advanced manufacturing techniques (e.g., melt electrowritting or 3D-printing). These findings highlight the
potential of PLLA:PLCL piezoelectric blends for applications in implantable bioelectronic devices, soft robotics, and tissue engineering scaffolds, where tunable
mechanical and piezoelectric properties are required.
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