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Toyobo agrees tie-up with Dutch bioventure company to produce 

100% biobased resin that outstrips PET barrier performance 
 

 

Toyobo and Dutch bioventure company Avantium have agreed a deal under 
which Toyobo will manufacture polyethylene furanoate (PEF), a 100 percent 
biobased resin that has qualities similar to polyethylene terephthalate (PET), but 
which exhibits higher barrier performance than that of PET. 
The oxygen barrier efficiency of films and bottles made from PEF is 10 times 
higher than PET equivalents, while water vapor barrier efficiency is twice as 
high, potentially opening new horizons for the material’s use. Toyobo also plans 
to manufacture thin films made from PEF. 
 

State-of-the-art technology  
 PEF is made by polymerizing furandicarboxylic acid (FDCA)—produced from 

biobased carbohydrates (sugars) using Avantium’s technology—and ethylene glycol, which 

also is biobased. Conventional PET is made by polymerizing terephthalic acid (PTA) and 

ethylene glycol.  

Most PET products currently on the market are made from petroleum-based PTA and 

are therefore not 100 percent biobased. As research into making PTA purely biobased has 

progressed, Avantium has succeeded in developing the technology to efficiently produce 

FDCA—which has a structure similar to PTA—from carbohydrates, thus unlocking the door 

to the production of 100 percent biobased resin. 

 At a time when Avantium is attracting widespread attention from various quarters, 

Toyobo has forged the partnership with the Dutch company on the strength of Toyobo’s 

unique, state-of-the-art knowledge and manufacturing capability in this area. The two firms 

have previously interacted over PEF polymerization. 
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Biobased with high barrier performance 
PEF films are purely biobased as they are made of FDCA produced from biobased 

carbohydrates and ethylene glycol, also biobased. Compared with PET, the material is 10 

times more efficient in barring oxygen, and twice as efficient in barring water vapor. 

 

Toyobo’s ambitious marketing strategy 
 Currently, 100 percent biobased PET products are not commercially manufactured. 

Toyobo plans to market PEF as a new material that surpasses PET in terms of barrier 

performance. In collaboration with Mitsui & Co. (headquartered in Chiyoda Ward in Tokyo), 

Mitsui will sell PEF resin and films. Toyobo plans to provide sample products from 2017. 

 Toyobo already manufactures biobased resin products, including the 

high-melting-point biomass polyamide “VYLOAMIDE™,” the amorphous polylactic-acid 

resin “VYLOECOL™,” and the partially biobased packaging film “BIOPRANA™.” The firm 

plans to increase its biobased resin products through PEF, expanding its production as a major, 

high-functionality commodity. 

 

About Avantium 
Based in Amsterdam, the Netherlands, Avantium is a state-of-the art chemical 

technology company operating in the field of renewable resources. The company is headed by 

Chief Executive Officer Tom van Aken. 
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For more information, contact: 

Corporate Communication Department, 

Toyobo Co., Ltd. 

E-mail: pr_g@toyobo.jp 

 

 


