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Who are we ? 

2 www.carbios.fr 

2011 Creation of the Company 

21 Employees 
 
11 Dedicated to R&D 

Mission Improve the life cycle of plastics 

Alain Marty  
Chief Scientific Officer 

http://www.cartes-de-france.fr/carte_de_france.html
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A radical innovation: enzymes to break down plastics ! 

Enzyme = Protein 
  
Polymer   made of amino acids 

 

 20 amino acids possible 

Enzyme = locker / substrate = key 
Inside locker acido/basic catalysis 

www.carbios.fr 

Enzyme= Catalyst 
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Plastic  
POLYMERS 
(polyesters) 

Depolymerase 
ENZYMES 

MONOMERS 

A radical innovation: enzymes to break down plastics ! 

BIODEGRADATION BIORECYCLING 

www.carbios.fr 



Biodegradation - Make PLA biodegradable & compostable 
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BIOASSIMILATION 
By µ-ORGANISMS 

IN NATURE 

PLA 
Poly Lactic Acid 

Non biodegradable at T° < 60°C 

MULCHING FILMS 
AGRICOLES 

BAGS & PACKAGING 

 Targeted markets 

CUTLERY 

Plastic  
POLYMERS 
(polyesters) 

Depolymerase 
ENZYMES 

MONOMERS 

www.carbios.fr 
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Enzyme inclusion inside the plastic matrix 

Challenges :  
  - Enzymes active inside the polymer matrix 

Mulching films 

 - Enzymes able to resist extreme extrusion T°  (PLA 165°C) 
 
 

  

Food bags 

www.carbios.fr 

INDUSTRIAL  
ENZYME PRODUCEUR 

Cups Food Trays 

Biodegradation - Enzymated plastics  



Biodegradation - PLA depolymerase discovery 
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Microbial diversity analysis 

SCREENING 

Selection of the  
 best µ-organisms  

Microorganism libraries 
Plastic polluted or enriched 

environments 

www.carbios.fr 

PLA 
depolymerases 

 Enzyme 
identification Screening for 

activity & 
thermostability 

PLAase1 
The most thermostable (Tm: 84°C) 

But,  very low activity (8 µmole LA.min-1.g-1) 
 

PLAase2 
The most active (130 µmole LA.min-1.g-1) 

 But, low thermostability (Tm: 65°C) 



Biodegradation - Enzyme engineering 

Redesign of the active site  
receiving PLA chain (11 amino acids) 

WT (8) 
Mono 

variants 
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Double 
variant 

Quadruple 
variant 

sextuple 
variant 
(1574) 

PLAase1  

High activity  

High thermostability 

Each amino acid was replaced by the 
other 19 possible (209 variants tested) 


