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Synthesis of Biodegradable Thermoplastic Elastomers Having Soft Long-Chain
Branching
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Introduction of branching in the polymer structure gives great influence on the
properties of the resulting polymers. Especially, the materials having long-chain
branching show strain hardening induced by strong intermolecular chain
entanglement in its melt phase. Multiblock copolymers composed of phase-separated
hard and soft domains are known as thermoplastic elastomers. If long-chain branching
is introduced to the soft domain, the long-chain branching may contribute the
improved tensile properties caused by strong interchain entanglements. In this study,
thermoplastic biodegradable elastomers having soft long-chain branching were
synthesized and viscoelastic and tensile properties were evaluated. Poly(L-lactide)
oligomer (Az) and poly(e-caprolactone) oligomer (Bs) was polymerized in the presence of
condensation agents to form the multiblock copolymer (PLLA-BPCL MBC). Rheological
study for PLLA-BPCL MBC suggested high chain entanglement in its melt phase,
similar to other long-chain branched polymers. Strain hardening was not observed for
PLLA-BPCL MBC in elongational viscosity measurements, which suggests that the
branching distance in PLLA-BPCL MBC (ca. 30,000) is not high enough to show strain
hardening. PLLA-BPCL MBC showed high modulus and elongation at break, which is
typical for thermoplastic elastomers. Tensile properties at higher temperature were
similar to those of the corresponding linear polymer and the improved tensile
properties caused by strong chain entanglement were not observed in PLLA-BPCL
MBC. Although the branching distance in this study was not high enough to show
strain hardening, we believe that the introduction of long-chain branching in the
phase-separated soft domain in multiblock copolymers is a promising idea to create
novel thermoplastic elastomers.
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