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Plastic materials - Ecosystem damage 

Biodegradable Polymers - Circular Economy 
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Nanoparticles physico-chemical characterization. (a) SEM and (b) TEM images of PHB-PEI-NPs. (c) ATR-FTIR  
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PLA is modified using ammonolysis 
agents to enhance hydrophilicity and 
susceptibility to bacterial digestion 
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Physicochemical characterization of LAHB nanoparticles. (A) Average particle size, and (B) NTA measurement of LAHB NPs in suspension.  
The frame is a representative screenshot of the NTA video. (C) Morphology of of LAHB NPs using TEM microscopy 

Size, PDI, and  ζ-potential of LAHB-NPs during three months of storage at 25 °C 
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A. Baseline toxicity in the Microtox assay. Data is presented as mean EC20 for bioluminescence inhibition (lines)  
from three to five independent experiments (dots) performed with duplicates. The >22.5 indicates that LAHB 
NPs of 22.5 mg (highest analyzed concentration) did not inhibit the bioluminescence by >20%. 

B. Oxidative stress response induced in the Nrf2-ARE assay. Data is presented as mean ECIR2 (lines) from three 
 to four independent experiments (dots) performed with duplicates. The >7.5 indicates that LAHB NPs of 7.5 mg 
(highest analyzed concentration) did not produce an induction ratio of 2 (IR2). 
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 C. Relative antiandrogenic activity given as relative human androgen receptor inhibition of LAHB NPs of 3.75 mg 
plastic 
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These findings highlight the potential of LAHB as a promising alternative to conventional bioplastics for pharmaceutical  
and biomedical applications, offering a significant advantage in mitigating concerns related to the endocrine-disrupting  
effects of existing bioplastics. Moreover, this bio-based aliphatic polyester is degraded by the human microbiota without  
generating toxic byproducts, laying the foundation for the development of innovative materials used in bioresorbable  

medical devices, controlled drug release systems, and tissue engineering applications. 

RESULTS 
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