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Nowadays, marine pollutions, especially plastic garbage and microplastics have attracted 

worldwide attention. One of the most garbage is fishing goods that occupied 25% of whole 

garbage in ocean. An environmentally friendly biodegradable plastic has been proposed for 

solving this problem. Currently, research in Japan is focusing on marine biodegradable plastics 

(goal 4) in the Moonshot research and development program, which is organized by New 

Energy and Industrial Technology Development Organization (NEDO). We are involved in the 

control of toughness improvement and marine biodegradability through novel polymer 

processes for the implementation of marine biodegradability in society.  

In this presentation, several marine biodegradable polymers are studied: Polycaprolactone, 

Polyglycolic acid (PGA) and Polybutylene succinate (PBS). Polyglycolic acid (PGA), a type 

of biodegradable plastic, has high strength and hydrolysable and a very fast degradation rate, 

which is advantageous in reducing marine pollution. However, the brittleness of PGA limits 

its processability and applications. Polybutylene succinate (PBS) is one of the most promising 

biodegradable aliphatic polyesters due to its excellent processability, thermal properties, 

biodegradability and compostability. However, its poor tearing properties compared to 

conventional polymers as polyolefin limit its large-scale application. The aim of this study is 

to improve the toughness of PGA and the tear strength of PBS by adding polyrotaxane. The 

effect of molecular weight (MW) and content of PR on the toughness of polymer/PR blends 

prepared by melt kneading was determined. Melt kneading controlled the internal morphology 

and improved the mechanical properties. 
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