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Approved nanomedicine formulations by EMA and FDA NP classes in ongoing clinical trails (2008-2020)
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Germain, M. et al. J. Control Release, 326, 1641 (2020)

Meta-Analysis of Nanoparticle Delivery to
Tumors Using a Physiologically Based
Pharmacokinetic Modeling and Simulation

Approach

Yi-Hsien Cheng, Chunla He, Jim E. Riviere, Nancy A. Monteiro-Riviere, and Zhoumeng Lin*
Cite This: ACS Nano 2020, 14, 3075-3095 Read Online
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lished data from 2005 to 2015 In this study, we used
physiologically based pharmacokinetic (PBPK) models to
analyze 376 data sets covering a wide range of nanomedicines
published from 2005 to 2018 and found mean and median
delivery efficiencies at the last sampling time point of 2.23% and
0.76%ID, respectively. Also, the mean and median delivery
“efficiencies were 2.24% and 0.76%ID at 24 h and were decr

Analysis of nanoparticle delivery to tumours

Stefan Wilhelm, Anthony J. Tavares, Qin Dai, Seiichi Ohta, Julie Audet, Harold F. Dvorak & Warren C. W.

Chan

Nature Reviews Materials 1, Article number: 16014 (2016) | Cite this article

51k Accesses | 2323 Citations | 345 Altmetric | Metrics

Abstract

Targeting nanoparticles to malignant tissues for improved diagnosis and therapy is a popular

concept. However, after surveying the literature from the past 10 years, only 0.7% (median) of

the administered nanoparticle dose is found to be delivered to a solid tumour. This has
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The biocorona has been proposed as one of the main reasons for the
failure of the targeting

U Biodistribution
U Accumulation
U Toxicity

U Elimination

BIOCORONA

Mahmoudi, M. et al. NanoToday 11, 8172832 (2016); Ke,P. C.etal. ACSNano11,11773z11776 (2017); Monopoli, M. et al. J Am. Chem Soc 133, 252572534 (2011); 4

Monopoli M. et al. Nat. Nanotech 2012, 7, 779-786 (2012); Cedervall, T. et al. PNAS104, 205072055 (2007); Nel, A. E. et al. Nat. Mater. 8, 5437557 (2009).
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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 O x A Ol &gnal 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 specifictarget

Gustafson, H. et al. (2015). Nariboday, 10, 487. - oS
Deng, Z. et al. NaNanotechnol 6, 3%44 (2011). V2/1)a 4 ( g 5
Salvati, A. et al. NatNanotechnol 8, 13%143 (2013) Y v 7
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The strategy of the functionalization and control of ligand orientation

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

Tonigold M. et al. NatNanotechnal 13, 862869 (2018).
Aisling Fleming et al. Bioconjugate Chép022). 6
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Interaction domain: Hexahistidine tag
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Electrostatic interaction with the nanomaterial
surface

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

The histidine tag does not affect the protein
activity and structure 7

Padin-Gonzalez,E*, Navarro-Palomares, E,, Valdivia, L., Iturrioz -Rodriguez N., CorreaDuarte,M., Valiente, R. & Fanarraga M. Nanomed-Nanotechnol Biol. Med. 29, 102268 (2020).
MénicaLopezFanarraga Esperanza Padin Gonzéalez, ElenaMaria Navarro Palomares JuanCarlosVillegasSordo,Nerealturroiz Rodriguez (2019). Método de recubrimiento proteico

de materiales mediante bioconjugacionelectrostatica(Spain. PatentNo. 2804578A1).
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Silicamesoporous

_ _ nanoparticle
Recombinantprotein

6XHis GFP

y (PBS) =20.5 “0.7mV
(size= 500 nm)

Padin-Gonzalez,E*, Navarro-Palomares, E,, Valdivia, L., Iturrioz -Rodriguez N., CorreaDuarte,M., Valiente, R. & Fanarraga M. Nanomed-Nanotechnol Biol. Med. 29, 102268 (2020).
MénicaLopezFanarraga Esperanza Padin Gonzéalez, ElenaMaria Navarro Palomares JuanCarlosVillegasSordo,Nerealturroiz Rodriguez (2019). Método de recubrimiento proteico
de materiales mediante bioconjugacionelectrostatica(Spain. PatentNo. 2804578A1).



