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Exosomes are vesicles of endocytic origin from 20 to 200 nm in diameter secreted by the majority 
of the cells present in the organism.1 They are surrounded by a lipidic membrane similar to the plasmatic 
membrane and they contain cytosolic components from the parental cell, including mRNA, miRNA, DNA 
and proteins, which can be transferred to recipient cells.2 These vesicles were thought to serve as a 
mechanism to discharge unwanted material from cells, but today they are considered as natural signaling 
vectors that play an essential role in intercellular communication processes and in the transfer of small 
molecules among cells.3 It is known that exosomes secrete specific molecules to receptor cells and that they 
can reach different target tissues according to the characteristics of the cells from which they were 
originated.4 Thus, it is not surprising that exosomes are emerging as ideal delivery vehicles for theragnostic 
applications including drug carriers, gene vectors, imaging tools and therapeutic agents.  

Even though most of the exosome-based tools consist in the combination of them with RNAs, 
proteins or chemoterapeutics, other types of advanced therapies can be combined into those vesicles.5 
Nanotechnology is considered the study, control and application of matter at nanoscale level and it has a 
large variety of applications, being nanomedicine one of the most important.6 This discipline applies the 
unique properties of the nanomaterials such as their reduced size and their high relation surface/volume 
ratio to develop novel tools for control, treatment and diagnosis of biological systems.7,8 In particular, 
thanks to their long circulation time, small size, low immunogenicity and targeting capability, exosomes 
exhibit ideal characteristics as vectors to deliver therapeutic nanotechnological cargo to specific cells. 
Therefore, considering the exosomal characteristics previously mentioned, they provide a stable 
environment to transport theragnostic nanomaterials avoiding the immune response and allowing them to 
fuse with the plasma membrane to enter directly in the target cells. Herein, we evidence how exosomes 
provide nanotechnology with robust and feasible biological nanovehicles as cancer theragnostic 
vectors.4,9,10 

1. Hessvik, N. P. & Llorente, A. Current knowledge on exosome biogenesis and release. Cell. Mol. Life Sci. 75, 193–
208 (2018). 

2. Théry, C., Zitvogel, L., Amigorena, S. & Roussy, I. G. Exosomes: Composition, biogenesis and function. Nat. Rev. 
Immunol. 2, 569–579 (2002). 

3. Ludwig, A. & Giebel, B. Exosomes: Small vesicles participating in intercellular communication. Int. J. Biochem. 
Cell Biol. 44, 11–15 (2012). 

4. Sancho-albero, M., Navascués, N., Mendoza, G., Sebastián, V. & Arruebo, M. Exosome origin determines cell 
targeting and the transfer of therapeutic nanoparticles towards target cells. J. Nanobiotechnology 17, 1–13 (2019). 

5. Johnsen, K. B. u.c. A comprehensive overview of exosomes as drug delivery vehicles — Endogenous nanocarriers 
for targeted cancer therapy. BBA - Rev. Cancer (2014).  

6. Maynard, A. D. Nanotechnology: The next big thing, or much ado about nothing? Ann. Occup. Hyg. 51, 1–12 
(2007). 

7. Moghimi, S. M., Christy Hunter, A. & Clifford Murray, J. Nanomedicine: current status and future prospects. 
FASEB J. 19, 311–330 (2005). 

8. Salata, O. V. Applications of nanoparticles in biology and medicine. J. Nanobiotechnology 6, 1–6 (2004). 

9. Sancho-albero, M. u.c. Cancer-derived exosomes loaded with ultrathin palladium nanosheets for targeted 
bioorthogonal catalysis. Nat. Catal. 1–9 (2019).  

10. Sancho-Albero, M. u.c. Efficient encapsulation of theranostic nanoparticles in cell-derived exosomes: Leveraging 
the exosomal biogenesis pathway to obtain hollow gold nanoparticle-hybrids. Nanoscale 18825–18836 (2019). 

 


