
 

 

 

 

Utilizing contact lens-TiO2 Nanocomposites for sustainable wastewater 
remediation 

Ernestino Lufranoa*, Giusy Curcurutob, Massimo Zimbonea, Antonio A. Leonardic, 
Gianfranco Sfunciad, Giuseppe Nicotrad, Vincenzina Stranoa, Maria A. Buccheria, Sabrina C. 

Carrocciob*, and Giuliana Impellizzeria 

 

a CNR-IMM, Via Santa Sofia 64, 95123 Catania, Italy  
b CNR-IPCB, Via Paolo Gaifami 18, 95126 Catania, Italy  
c URT LABSENS, CNR DSFTM, Via F. S. D’Alcontres 31, 98166 Messina, Italy 
d CNR-IMM, Zona Industriale, Strada VIII 5, 95121 Catania, Italy  

 

Growing concerns about plastic waste and microplastic pollution from products like contact 
lenses determine the need for innovative environmental solutions. This study, performed in 
the framework of the PNRR project SAMOTHRACE, originally introduces a sustainable method 
for creating photocatalytic nanocomposites for wastewater treatment. TiO2 nanoparticles 
were integrated into waste contact lenses via controlled spray deposition. The 
nanocomposites were thoroughly characterized using a range of techniques: TGA to evaluate 
the thermal stability and the TiO2 content, SEM/TEM for the morphological analyses, Raman 
spectroscopy to assess the structural properties, and Z-potential analysis to determine the 
surface charge. The photocatalytic performance of the nanocomposites was tested by 
measuring the photodegradation under UV light of two common pollutants: methylene blue 
dye and sodium dodecyl sulfate surfactant. Additionally, the antibacterial properties were 
performed using Escherichia coli as a model organism This work offers a new, economic, and 
easy way to prepare photocatalytic nanocomposites from waste contact lenses for a 
sustainable wastewater treatment. 

 

  


