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PLASTICS ARE POLYMERS
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THERE ARE TWO TYPES OF PLASTICS
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THERE ARE TWO TYPES OF PLASTICS

Thermoplastics
(not crosslinked)

Thermosets
(crosslinked)

370 million tons plastic produced per year
(85% thermoplastic, 15% thermoset)



[New Plastics Economy, A RESEARCH, INNOVATION AND BUSINESS 
OPPORTUNITY FOR DENMARK, 2019, McKinsey, Innovation Fund Denmark]

WHAT IS THE FATE OF PLASTIC WASTE?

2016
million tons annually 
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THE URGENCY OF RECYCLING INCREASES

Markets for major plastic thermosets are
expected to increase

High performance materials – difficult to 
substitute

Legacy burden for 
plastic thermosets

Single landfill in Wyoming, USA 
[Bloomberg]



CHEMICAL COMPOSITION OF PLASTIC

Thermosets Thermoplastics

Polyurethane

Epoxy

Polyethylene (PE)

Polypropylene (PP)

Polyvinylchloride (PVC)

Polyethylene terephthalate (PET)

Polystyrene (PS)

Heteroatoms
Potential enzymatically

labile bonds
Few/no heteroatoms

[Ren Wei et al. 2019] 
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DISCOVERY FUNNEL

High throughput
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DISCOVERY FUNNEL

High throughput
screening

Microbiomes

Organism (fungi) collection
?

[Hecko et al. 2023]



HIGH THROUGHPUT SCREENING

✓ validated against known PURases
✓ low/no toxicity
✓ substrate penetrates cells
✓ product does not leak out of cells

Fluorescent polyurethane probe

Substrate Product



HIGH THROUGHPUT SCREENING

Experiments by Dr. Andreas Møllebjerg, Aarhus University

Fluorescent polyurethane probe

Substrate Product

✓ validated against known PURases
✓ low/no toxicity
✓ substrate penetrates cells
✓ product does not leak out of cells



HIGH THROUGHPUT SCREENING

Culturing

Sequencing

Experiments by Dr. Andreas Møllebjerg, Aarhus University

Fluorescent polyurethane probe

Substrate Product

✓ validated against known PURases
✓ low/no toxicity
✓ substrate penetrates cells
✓ product does not leak out of cells

Up to 36 million cells/hour 
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Fluorescence (Substrate)Experiments by Dr. Andreas Møllebjerg, Aarhus University

Fluorescent polyurethane probe

Substrate Product



PROJECT WORKFLOW
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PROJECT WORKFLOW

Discovery

Enzyme characterization

Material-enzyme understanding

?

Polyurethane

Epoxy
Polyester resin

Targets:
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