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2Walkey et al. (J. Am. Chem. Soc, 2012)

Surface of NP changes immediately 

after intravenous injection because 

blood proteins adsorb on the surface.

Fleischmann  et al. (Eur. J. Pharm. Biopharm, 2021)

Aim

Discover the relationship between NP adsorption 

and biodistribution

Surface-adsorbed proteins
Quantitative biodistribution

NP-blood interface changes during 

circulation and impacts on NP 

distribution



Experimental design
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AuNP

5 PEG/nm2 density

(8, 15, 35, 50, 80 nm)

At 1, 2, 4, 8, 24 hours 

after injection

Quantitative biodistribution
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Machine learning model

4

• NP blood half-life

• Spleen accumulation

• Liver accumulation

• Diameter from dynamic light scattering

• Time points

• NP size (8, 15, 35, 50, 80 nm)

• Protein abundance (LFQ intensities values)

Quantitative biodistribution

Surface-adsorbed proteins



Machine learning model
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Quantitative biodistribution

Surface-adsorbed proteins

• NP blood half-life

• Spleen accumulation

• Liver accumulation

• Diameter from dynamic light scattering

• Time points

• NP size (8, 15, 35, 50, 80 nm)

• Protein abundance (LFQ intensities values)

Neural-network 

model



Machine learning model performance
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Accuracy 84.78% 91.00% 77.32% 92.69% 81.02% 93.98% 99.45% 91.61%

Neural-network 

model UK1, UK2

2 test nanoparticle formulations

Nanoparticle size

Real Real



Set of proteins associated with biodistribution
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Adaptive lasso model

identifies a subset of 21 proteins

Clearance is dictated by combinations of protein that 

form patterns on the nanoparticle surface.



SIMBA - Serial Injection of Materials for Biodistribution Analysis
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SIMBA enables to both evaluate the mechanism of NP uptake and use the body as 

bioreactor to controllably build surface chemistries that avoid liver and spleen uptake 



Conclusions
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Artificial learning systems should be a key component in the future 

design of therapeutic and diagnostic agents

Discover the relationship between NP adsorption and biodistribution

Biodistribution is dictated by combinations of NP-adsorbed protein



Thanks!
Any questions?
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