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The attractive feature of nanoparticles is indeed in their capacity to load therapeutics, to protect the loading 

from degradation, and to anchor targeting ligands such as antibody, peptides and proteins to increase their 

penetration in tumors. However, despite the engineering of the nanocarriers with possible targeting units 

the efficient delivery in specific organs or tumors is very limited. 

 Here we will discuss what are the possible strategies using different biomolecules able to recognize 

antibodies or proteins and nove approaches inspired by nature, using extracellular vesicles, EVs.  

In particular despite the use of the entire EV more recently our group is aiming to implement the EV 

membrane as a cover of organosilica porous particles with the aim of targeting tumors and lung metastasis, 

while avoiding systemic effects and accumulation of the nanoparticles in undesired organs.  

The tissue-specific fingerprint provided by the EVs-derived membranes from e.g. melanoma B16-BL6 cells 

provides preferential uptake into the tumor and selective targeting of lungs. The ability of the EVs hybrid 

systems to behave as the natural EVs was demonstrated in vitro and in vivo in two different tumor models. 

As proof of concept, the loading and release of doxorubicin drug, was investigated using breakable 

organosilica porous nanoparticles coated by the EV’s membrane.  

Advantages and disadvantages of the strategies will be discussed using literature data. 

 

Key words: targeting, nanoparticles, extracellular vesicles, exosomes 

 

REFERENCES 

1. M. T. Manzari, Y. Shamay, H. Kiguchi, N. Rosen, M. Scaltriti and D.A. Heller,  Targeted drug delivery 

strategies for precision medicines. Nat. Rev. Mater. 2021, 6, 351–370.  

2. L Y. Liu, W. Cheng, H. Xin, R. Lui, Q. Wang, W. Cai, X. Peng, F. Yang and H. Xin, Nanoparticles advanced from 

preclinical studies to clinical trials for lung  cancer therapy. Cancer Nanotechnol. 2023, 14, 28.  

3. A. Hoshino, et al., Tumor exosome integrins determine organotripic metastasis. Nature 2016, 527, 329–

335. 

4. M. Sancho-Albero, B. Rubio-Ruiz, A.M. Pérez-López, V. Sebastián, P. Martín-Duque, M. Arruebo, J. 

Santamaría and A. Unciti-Broceta. Cancer-derived exosomes loaded with ultrathin palladium 

nanosheets for targeted bioorthogonal catalysis. Nat. Catal. 2019, 2, 864–872. 

 

 

 

  


