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Surface of NP changes immediately
after intravenous injection because
blood proteins adsorb on the surface.

NP-blood interface changes during
circulation and impacts on NP
distribution

) Aim /

Discover the relationship between NP adsorption
and biodistribution

' L uantitative biodistribution
Surface-adsorbed proteins Q

Walkey et al. (J. Am. Chem. Soc, 2012)
Fleischmann et al. (Eur. J. Pharm. Biopharm, 2021)



Experimental design

=2e)

. PEGI/A\UNZPd ] Quantitative biodistribution
nm?2 density
(8, 15, 35, 50, 80 nm) = OUTPUT DATA
1. 1.v. Injection 2. a) Organ 6. Quantification of AUNP L
Resection f using ICP-MS é
\ =
3
<

Spleen Liver Blood

4. a) Physiochemical
Characterization

INPUT DATA
2
® ‘@
2. b) Blood 3. AUNP 4. b) Protein @0 &- 5. Proteomic &
Collection Isolation Isolation Analysis — I I
mass/charge

Atl, 2, 4,8, 24 hours
after injection Surface-adsorbed proteins



Machine learning model

Quantitative biodistribution
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Machine learning model

Quantitative biodistribution
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Machine learning model performance
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Set of proteins associated with biodistribution
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Adaptive lasso model
identifies a subset of 21 proteins
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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

@ SW Discover the relationship between NP adsorption and biodistribution
Nn ‘ n Ki\"

‘- Biodistribution is dictated by combinations of NP-adsorbed protein

AN /
_ ‘% - Artificial learning systems should be a key component in the future
y N design of therapeutic and diagnostic agents



Thanks!

Any questions?



