Abstract
Immune-Derived Extracellular Vesicles for Cancer Therapy

Extracellular vesicles (EVs) are nanoscale membrane particles naturally released by virtually all cell types
and are increasingly recognized as key mediators of intercellular communication within the tumor
microenvironment. In recent years, immune cell-derived EVs have emerged as promising candidates for
cancer therapy owing to their intrinsic biocompatibility, ability to transfer functional biomolecules, and
capacity to modulate tumor and immune cell functions.

Here, we will provide an overview of the therapeutic potential of EVs derived from immune cells, including
dendritic cells, natural killer cells, macrophages, and eosinophils. Particular attention will be devoted to
recent evidence demonstrating that activation signals can profoundly affect EV release, molecular cargo,
and biological activity, thereby shaping their anti-tumor functions. As an example, we will discuss studies
showing that extracellular vesicles released by IL-33-activated eosinophils can reprogram tumor cells
toward a less aggressive phenotype, inhibiting proliferation, reducing metastatic potential, and promoting
the expression of tumor-suppressive pathways.

We will also highlight the critical role of advanced flow cytometry technologies in the analysis of nanoscale
vesicles. High-sensitivity flow cytometry enables quantitative assessment of EV production, phenotypic
characterization, and monitoring of EV uptake by target cells, providing valuable tools for both basic
research and translational development.

Overall, immune-derived EVs represent a new generation of biologically active nanotherapeutics capable of
combining natural targeting properties with immune-mediated anti-cancer activity. Their characterization
through next-generation flow cytometry platforms is expected to accelerate the development of EV-based
strategies for precision oncology.



