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Nanoformulations offer multiple advantages over conventional drug delivery, enhancing solubility, 
biocompatibility, and bioavailability of drugs.1 Following systemic delivery nanocarriers must deliver 
encapsulated drugs, usually through nanocarrier degradation. A premature degradation or the loss 
of the nanocarrier coating may prevent the delivery of drugs to the targeted tissue. Despite their 
importance, stability and degradation of nanocarriers in biological environments are seldom 
studied in literature. Understanding fate and how nanomaterials change in biological matrixes is 
also fundamental for their toxicological evaluation as changes in nanoparticles surface or release of 
ions or molecules can induce toxicological endpoints. In biological fluids the presence of proteins 
from the media leads to the formation of a protein coating around nanoparticles, the protein 
corona.  This corona gives a different biological entity to the nanocarrier surface and may alter 
toxicological endpoints. One of the main areas of research in our group in the last years has been 
the study of the fate of nanomaterials, aiming to understand how their properties change in 
biological environments-.In this presentation issues related to the biological fate and stability of 
nanocarriers in biological matrixes will be discussed: the interaction of the nanocarriers with 
proteins, the biodistribution of the nanocarriers, their biological fate, the kinetics of drug release in 
vivo and the stability of the core and surface coating of the nanocarriers as well as the formation of 
protein corona in vivo. Different types of nanomaterials will be discussed: poly lactic co glycolic 
nanoparticles2, polymersomes3, polyplexes for siRNA delivery4, and mesoporous silica 
nanoparticles5. We will make use of  Positron Emission Tomography and Single Photon Emission 
Tomography to study the biodistribution of nanocarriers, the stability of surface coatings and 
nanocarrier dissolution, and stability of hard and soft protein coronas6, making use of advanced 
radiolabeling strategies. 

 

References 
[1] PM Perrigue, RA Murray, A Mielcarek, A Henschke, SE Moya  Pharmaceutics 2021 13 (6), 770. 
[2] J Llop, P Jiang, M Marradi, V Gómez-Vallejo, M Echeverría, S Yu, Ch.Gao, S.E. Moya Journal of Materials 

Chemistry B 2015, 3 (30), 6293. 
[3] L.Simon-Gracia, P.Scodeller, S.S. Fuentes, V.G. Vallejo, X.Rios, E.S. Sebastian, V. Sidorenko, D. Di Silvio, 

M. Suck, F. de Lorenzi,  L.Y Rizzo, S. Stillfried, K. Kilk, T. Lammers, S.E. Moya, T. Teesalu   Oncotarget 
2018,  9, 27, 18682-18697. 

[4] E.Bindini, M. A.Ramirez, X.Rios, U. Cossío, C.Simó, V.Gomez-Vallejo, G.Soler-Illia, J.Llop, S. E. Moya 
Small 2021 17 (30), 2101519. 

[5] C.Simo, C. Salvador, P. Andreozzi, V.Gomez‐Vallejo, G. Romero, D. Dupin, J.Llop, S. E Moya Small, 2023, 
2304326 

[6] A.l Martinez Villacorta, A. Mielcarek, M. Gómez Martinez, H.Jorge, A. Henschke, E.Coy, V. Gomez-
Vallejo, J. Llop, S. E. Moya Small, 2024 doi.org/10.1002/smll.202309616. 

https://www.scopus.com/sourceid/19900191708?origin=recordpage
https://onlinelibrary.wiley.com/authored-by/Villacorta/Angel+Martinez
https://onlinelibrary.wiley.com/authored-by/Mielcarek/Angelika
https://onlinelibrary.wiley.com/authored-by/Martinez/Mar%C3%ADa+G%C3%B3mez
https://onlinelibrary.wiley.com/authored-by/Jorge/Helena
https://onlinelibrary.wiley.com/authored-by/Henschke/Agata
https://onlinelibrary.wiley.com/authored-by/Coy/Emerson
https://onlinelibrary.wiley.com/authored-by/Gomez%E2%80%90Vallejo/Vanessa
https://onlinelibrary.wiley.com/authored-by/Gomez%E2%80%90Vallejo/Vanessa
https://onlinelibrary.wiley.com/authored-by/Llop/Jordi
https://onlinelibrary.wiley.com/authored-by/Moya/Sergio+E.
https://doi.org/10.1002/smll.202309616

