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1 million of PET bottles per minute

•~12 billions of bottles/year
• Highest per-person usage in Europe

Giulio Natta
Chemistry Nobel in 
1963 for the discovery of 
Polypropylene

- Cheap
- Excellent properties (durable and light)
- Long lasting
- Great versatility

Plastics: an (also) Italian story
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SINGLE-USE PLASTIC LIFE-TIME

Production/storage 
(8 weeks)

Use (1 week, sometimes 10 mins)

Environment

Plastics fate in the environment

Environment (450 years)

Every year, ~8 million tons of plastic end 
up in the oceans (one truckload of waste 
every minute)

By 2050, there could be more plastic than fish in oceans.
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Plastics do not disappear

Mission: design novel biotechnological processes to
Remove plastic particles from environment (e.g., fresh water/marine)
Convert plastics waste in valuable compounds (upcycling/valorization)
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Jenner 2022 doi.org/10.1016/j.scitotenv.2022.154907.

Polyethylene 
terephthalate
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Can plastics become a resource?
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The project : Proteins from plastics

PDC
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Total yield ≈30% (50 mgalanine/170 mgpost consumer-PET)

The project : Proteins from plastics

170 mg
12 mg

83 mg 76 mg
53 mg

~50 mg

~48 mg

60x
1600x

L-Ala: 200 $/kg
D-Ala: 3500-5000 $/kg

PET
1.2 $/kg 



The project: Value from plasticsPET2POLY

The global vanillin market size has a growth rate of 
7.1% (2025)

20-fold increase in vanilla prices in the last 10 years 
(~$25,000 per kg, 2019)

Natural vanilla extract is <1% of the total production



The project: Value from plasticsPET2POLY

21x value
PET

1.2 $/kg 
Vanillin
25 $/kg 

S-COMT

CAR

Vanillic 

acid

Vanillin

Innovative antimicrobial 
polymers by V and VA 

copolymerization 

Grafting 
polysaccharides with VA



Insects are a resource to remove plastics
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Enzymatic and microbial 
biotechnology enables 

innovative 
recycling and upcycling 

processes

Plastics represent a resource and not a waste

Drugs / Cosmetics / Biopolymers
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