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SO8 DEVELOPMENT OF SUSTAINABLE
POLYMER MATERIALS VIA BIO-BASED
MONOMERS, GREEN POLYMERIZATION,
AND REVERSIBLE CHEMISTRY

Bio-Based & Green Synthesis
Develo mg high-performance polymers from
renewable reedstocks using energy-efficient, solvent-
free, and catalytic processes.

~ Reversible & Smart Chemistry
Utilizing dynamic covalent networks, vitrimers,
and self-healing properties to enable easy material
repair and reprocessing.

~Circular Lifecycle Solutions
- Focusing on advanced chemical recycling,
biodegradation, and life-cycle assessments to drive
the transition toward a zero-waste plastic economy.

Symposium Chair
Prof Dr Atsushi Sudo, Japan
@ macro2026.org/symposium

gl secretariat@macro2026.org
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INTRODUCTION

The increasing demand for environmentally
responsible materials has accelerated the
development of sustainable polymer systems
that minimize dependence on fossil resources
while enabling circularity and reduced
environmental impact. This symposium will
bring together researchers from academia,
industry, and government institutions to discuss
recent advances Iin the design, synthesis,
characterization, and application of sustainable
polymer materials derived from renewable
resources. Particular emphasis will be placed on
bio-based monomers, dgreen and energy-
efficient polymerization methodologies, and
reversible chemistries that facilitate polymer
recycling, reprocessing, self-healing, and
closed-loop material lifecycles. The symposium
aims to foster interdisciplinary collaboration
and highlight innovative approaches that
support the transition toward a sustainable
polymer economy.
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OBJECTIVES

To showcase recent advances N the
development of polymer materials derived from
renewable and bio-based feedstocks.

iKe) discuss environmentally benign
polymerization technologies and sustainable
processing strategies that reduce energy
consumption and waste generation.

To explore reversible and dynamic chemistries
that enable polymer recyclability, repairability,
reusability, and circular material design.
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FOCUS AREAS

e Bio-based monomers and renewable polymer
feedstocks

e Biodegradable and compostable polymers

e Green polymerization and catalytic processes

e Solvent-free and low-energy polymer synthesis

e Dynamic covalent chemistry and reversible polymer
networks

e Self-healing and reprocessable polymer systems

e Chemical and mechanical recycling of polymers

e Vitrimers and adaptable polymer materials

e Sustainable functional polymers and advanced
applications

e Circular economy approaches for polymer materials

e Life cycle assessment and sustainability metrics for
polymers

e Industrial translation and commercialization of
sustainable polymer technologies
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