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Why?

Mechanical recycling: the most widespread recycling process, but the 

complexity and quality of the source material often leads to downcycled 

products.

Chemical recycling: breaks down polymer compounds. However, it is 

generally more costly and technologically demanding.

Mechanical and chemical recycling limitations highlight the need for 

additional solutions.

Laccase
(oxidoreductase)

Activity increased up to 200 % in 

the presence of DES 2

Degradation of HDPE 1

Activity increase in the presence of 

redox mediators 1

Test polyols to enhance the enzyme’s 

activity

Test synthetic and natural mediators 

to enhance the enzyme’s activity

What do we know? What can we try?

Biodegradation!
However, there is still a need to improve enzyme’s activity.
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How?

Enzyme Alternative

solvent

Water

% 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 =
𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑜𝑓 𝑙𝑎𝑐𝑐𝑎𝑠𝑒 𝑖𝑛 𝑏𝑖𝑜𝑠𝑜𝑙𝑣𝑒𝑛𝑡 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑜𝑓 𝑙𝑎𝑐𝑐𝑎𝑠𝑒 𝑖𝑛 𝑃𝐵𝑆
× 100

* Not soluble in water: Erythritol and Xylitol at 50 

and 75 wt%, Sorbitol at 75 wt%. 
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1,2-Ethanediol or Ethylene glycol
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1,2,3-Propanetriol or Glycerol

1,2,4-Butanetriol

1,2,6-Hexanetriol
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Butane-1,2,3,4-tetrol or Erythritol

Pentane-1,2,3,4,5-pentol or Xylitol 

Hexane-1,2,3,4,5,6-hexol or Sorbitol
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Alternative solvents

Incubation at 37 ºC

Control: laccase in PBS

UV-Vis 420 nm to calculate 

the activity of the enzyme

0 h to 14 days of incubation

R = H or OH

n = 0, 1, 2, 4

Influence of

Increase of the OH groups of the solvents lead to increased laccase activity, 

especially noticeable at higher solvent concentration (initial moment)

More concentrated alternative solvent leads to a greater decrease in laccase 

activity (over time)

For lower concentrations (10 and 25 wt%) C-chain length appears 
to have no influence on laccase activity (initial moment)

For higher concentrations (50 and 75 wt%), increase of C-chain length 

decrease laccase activity (initial moment and over time)
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Biocatalytic medium

Polymer

Characterization

Weight loss through Finley’s method3Biocatalytic 

medium

Buffer: Citrate-phosphate pH 4.5

Alternative solvent: 1,2,3-propanetriol

Laccase

Poli(vinyl 

alcohol), PVA

10 U/mL

10 mg/mL

Take home message*

These results provide valuable insights for the development of biodegradation treatments for polymers; however, further comprehensive studies 

are required to validate and optimize their application.

1,2,3- propanetriol (i.e., glycerol) 

showed the most promising results

Increase of the OH groups of the solvents lead to increased laccase activity

Higher number of OH groups help maintain laccase activity over time

* work under development
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