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Microplastics are defined as plastic particle fragments whose size is below 5 mm, whereas 
nanoplastics have dimensions laying in the range between 1um and 1nm. 
 Characterization of nanoplastics by traditional Raman microscopy is a tedious task due to the small 
size and low concentration in real samples, and therefore thedue to their weak scattering intensity, of 
these samples. 
Surface Enhanced Raman Spectroscopy (SERS) is a variant of the Raman spectroscopy in which a 
metallic nanostructure is exploited to obtain a local enhancement of the electromagnetic field 
resulting in a sensible increase of the Raman cross-section.  
 It represents an interesting approach for detecting analytes in low and ultra-low concentrations, and 
recentlythe detection of analytes in low and ultra-low concentrations and, recently, it has also been 
applied to the study of micro and nano plastics. 
We hereby propose a new type of SERS sensor based on a pillar nanostructured glass coated with a 
thin film of metals exhibiting plasmonic properties, such as gold and silver.   
The pillar nanostructures are obtained by deposition of a copper nanoparticles shadow mask on the 
glass substrate, and its subsequent processing by reactive ion etching (RIE) in a CF4 and Ar 
atmosphere.  
The glass is finally coated with a gold or silver layer of thickness in the range between 20 and 60nm 
by means of RF sputtering. 
Polystyrene micro and nano beads were chosen as an analytical model of micro and nano plastics, 
and the sensitivity of the different sensors showed promising results for the detection in a Raman 
microscope at different excitation wavelength. 


