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Approved nanomedicine formulations by EMA and FDA

Germain, M. et al. J. Control Release, 326, 164-171 (2020) 



4

BIOCORONA

ü Biodistribution
ü Accumulation
ü Toxicity
ü Elimination 
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Mahmoudi,M. et al. NanoToday11, 817ɀ832 (2016); Ke,P. C. et al. ACSNano11, 11773ɀ11776 (2017); Monopoli, M. et al. J. Am. Chem. Soc. 133, 2525ɀ2534 (2011);
Monopoli M. et al. Nat. Nanotech, 2012,7, 779-786 (2012); Cedervall,T. et al. PNAS104,2050ɀ2055 (2007); Nel,A. E. et al. Nat. Mater. 8, 543ɀ557 (2009).

The biocorona has been proposed as one of the main reasons for the 
failure of the targeting
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How does the biomolecular corona affect to the targeting?

1. Hiding the signal ligand, preventing
interaction with the receptor

2. Proteins absorbed can unfold (denaturation),
triggering a Ȱ×ÁÒÎÉÎÇȱsignal for other proteins &
eventually for circulating macrophages

3. The absorption of opsonins, which are
recognized by the MPS can lead to
targeted-NMs being eliminated before
reachingtheir specific target

Gustafson, H. et al. (2015). Nano Today, 10, 487. 
Deng, Z. et al. Nat. Nanotechnol. 6, 39ɀ44 (2011). 
Salvati, A. et al. Nat. Nanotechnol. 8, 137ɀ143 (2013) 
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Y

The covalent binding of antibodies through the activation of their amines or 
carboxylic groups can immobilize the active site on the nano-surface

The strategy of the functionalization and control of ligand orientation

Tonigold, M. et al. Nat. Nanotechnol. 13, 862ς869 (2018).
Aisling Fleming et al. Bioconjugate Chem.(2022).  
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4ÈÅÓÉÓ ÐÒÏÊÅÃÔȣ 6xHis

Interaction domain: Hexa-histidine tag

Á Electrostatic interaction with the nanomaterial
surface

Á Easy purification of the recombinant ligand-
protein with affinity chromatography
techniques

Á The histidine tag does not affect the protein
activity and structure

Padín-González,E.*, Navarro-Palomares*,E.,Valdivia,L., Iturrioz -Rodríguez,N., Correa-Duarte,M.,Valiente,R.& Fanarraga,M. Nanomed.-Nanotechnol.Biol.Med. 29,102268 (2020).
MónicaLópezFanarraga, Esperanza Padín González, ElenaMaría Navarro Palomares,JuanCarlosVillegasSordo,NereaIturroiz Rodríguez. (2019). Método de recubrimiento proteico
de materialesmediantebioconjugaciónelectrostática(Spain. PatentNo.2804578A1).



Recombinantprotein

GFP6xHis
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4ÈÅÓÉÓ ÐÒÏÊÅÃÔȣ

Silicamesoporous
nanoparticle

(yPBS) = -20.5 �“ 0.7 mV
(size= 500 nm)

Padín-González,E.*, Navarro-Palomares*,E.,Valdivia,L., Iturrioz -Rodríguez,N., Correa-Duarte,M.,Valiente,R.& Fanarraga,M. Nanomed.-Nanotechnol.Biol.Med. 29,102268 (2020).
MónicaLópezFanarraga, Esperanza Padín González, ElenaMaría Navarro Palomares,JuanCarlosVillegasSordo,NereaIturroiz Rodríguez. (2019). Método de recubrimiento proteico
de materialesmediantebioconjugaciónelectrostática(Spain. PatentNo.2804578A1).


