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Plastic Age
• Plastics Make it Possible:  A remarkable material

• Propelled rapid recent human progress & revolutionised industries

car safety, firefighter gear, sunglasses, insulation, sports performance, space suits, medicine, electronics & IT…..

• High mechanical performance, safe, lightweight, durable yet maliable

• Achieved by intense scientific and engineering developments over recent decades

• Ideal packaging, convenient for consumers 

-Keeps food fresh & lets shoppers view items

-Secures fragile items.   

• Safe shatter & tamper proof 

• Sports Performance

-world’s lightest soccer boots

• Plastics impact every part of modern cars, from performance to aesthetics

make up 10% of vehicle’s total weight, yet over 50 % of the volume.



Plastics: An Unfinished Technology

Petroleum –based plastics take 100s of years to degrade in soil & seawater ensuring a long-lasting blight on:
-our oceans, 
-countryside 
-& newly recognised our food system



www.bioicep.eu

http://www.bioicep.eu/


Plastics: Completing the Life Cycle

• Nature operates a myriad of elegant & efficient regenerative cycles



Challenges to completing the life cycle for plastics
• Recycling technologies and infrastructures: Largely fail and are unlikely to hold the answer to 

sustainable management or effective revalorization of post use and end of life plastics.
• Economically, conventional recycling only makes sense when clean material is available in high quantities with 

advanced systems for mixed stream sorting.

• Collection logistics, management of intrinsic human behavior, and diminished mechanical performance on 
reprocessing, dictates that plastics can not be perpetually conventionally recycled.

• Recalcitrant nature of plastics: Strongly bio-inert and largely incompatible with bioprocessing 
• Smooth surface topographies, extensive hydrophobic chains, lack of bioaccessible organic chemical groups

• Bioplastics: Not achieved wide acceptability 
by industry with current market penetration 
levels of just 2%

• Incompatibility with existing sorting infrastructures 
and high temperature mechanical recycling 

• Raised costs are limiting factors. 

• Technical shortcomings, such as brittleness, 
lower gas barrier functions and processing performances

• Mixed options available

• Bio-recycling & regenerative technologies for current plastic materials?



Overarching BioICEP Approaches



Syphoning Recalcitrant Plastic into Bio Cyclable Plastics
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Bio-depolymerization



Bacteria, fungi, and enzymes associated with 
polyethylene petrochemical plastic 
biodegradation
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