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Extracellular vesicles (EVs) are lipid bilayer-enclosed nanostructures secreted by a wide range of 

organisms including plants and humans. EVs have gained great attention across many fields because 

they play an important role in intercellular communication. While human-derived EVs have been 

broadly studied for their diagnostic and therapeutic potential. Plant-derived EVs have recently 

gained research interest for their biocompatibility, abundance, and natural bioactive cargos. Despite 

their biological significance, no efforts have been done for the vibrational characterization of plant-

derived EVs so far. Furthermore, a comprehensive comparative analysis of EVs from these distinct 

kingdoms remains limited. 

This study employs micro-Raman spectroscopy as a label-free and non-destructive vibrational 

technique to probe and compare the molecular composition of plant- and human-derived EVs. 

Raman spectroscopy proposed a unique advantage by enabling the detection of structural features 

such as nucleic acids, lipids, proteins, carbohydrates and secondary metabolites through their 

characteristic vibrational fingerprints. It serves as a powerful analytical technique for examining the 

chemical heterogeneity and molecular signatures of EVs at high spatial resolution. 

This work aims to build a foundation for spectroscopic differentiation and classification by analysing 

EVs isolated from human and plant sources under identical experimental conditions. The study also 

explores the broader potential of Raman spectroscopy in EV profiling with implications for 

biotechnology, cross-kingdom communication, and future diagnostic platforms. These preliminary 

findings set the stage for standardized spectroscopic characterization of EVs across biological 

systems. 

 


