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Mechanically strong yet metabolizable supramolecular plastics by desalting upon phase separation: Science 2024

© What kind of Earth do you want to leave for the next-generation children?

~ Over the past decade, | have witnessed landscapes that are completely different from those we saw in
—= our childhood, making me realize that global warming is undoubtedly progressing. The increasing
@ intensity of hurricanes ravaging the world is closely linked to rising ocean temperatures caused by
global warming. While some argue that global warming is an "inevitable fate embedded in the Earth”,
the United Nations has stated that it is a result of excessive human production and consumption
activities. Regardless of the cause, the Earth's temperature is rising every year, and once it crosses a
certain threshold, the ecosystem—including humanity—will collapse. Will this happen in 1,000
years? No, it could be within 100 years. If we do nothing, estimates suggest that the average summer
temperature in Tokyo could reach 43.5°C (110.3°F) in 100 years. Will you still prioritize convenience
| over sustainability? Some may think, "Even if Japan takes action, it won’t make a difference..."
However, | believe we must start taking action before it is too late.

© The Plastic Waste Crisis

One of the major factors contributing to environmental destruction is plastic waste. Between the years 1950 and 2015, humanity produced 8.3
billion tons of plastic, yet less than 9% was recycled. 6.3 billion tons became waste, either incinerated or discarded into the natural
environment. When burned, plastic emits carbon dioxide, which accelerates global warming. When discarded, plastic degrades into
microplastics, which spread not only in the oceans but also in the air and soil, harming ecosystems—including humans. Recent studies have
reported that microplastics, once inside the human body, can pass through the blood-brain barrier and cause various diseases. While many
strategies, such as improving plastic materials, have been explored to address the plastic waste problem, we believe a fundamentally new
strategy is necessary. At the end of November last year, we introduced supramolecular plastic. This innovative material disassembles into
monomers when exposed to salt in the natural environment and is then metabolized by microorganisms. Unlike conventional plastics, it does
not generate microplastics. Despite this eco-friendly characteristic, supramolecular plastic maintains—or even surpasses—the mechanical
strength of existing plastics.

© Key Features of Supramolecular Plastic

[1] Green synthesis by mixing two monomers in water at r.t.

[2] Monomers derived from natural resources are usable.

[3] Non-genotoxic.

[4] Colorless and glass-like transparency.

[5] Non-flammable with no emission of carbon dioxide.

[6] Exceptionally high mechanical strength.

[7] Ultra-high density (1.71 g/cm?3) achievable.

[8] No weight loss up to 315 °C.

[9] Thermoplastic properties though with a three-dimensional crosslink.
[10] Self-healing ability to repair structural damage.
[11] Dissociate in seawater into monomers that are metabolizable.
[12] Dissociate in soil into monomers that are metabolizable.
[13] Contains P, N, and S useful for a soil conditioner.
[14] Compatible with 3D printing technology.




