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2016

Median delivery efficiency 0.7% of 
an injected dose of NPs in tumor

Poon, W. et al. Nature Nanotechnology 15, 819-829 (2020).

Sindhwani, S. et al. Nature Materials. 19, 566–575 (2020).
Ouyang, B. et al. Nature Materials (2020).

Tavares, A.J. et al. PNAS. 114, 10871–10880 (2017).
Wilhem, S. Nature. 1, 16014 (2016).

2017

Tumor delivery increased up to 150 
times, but only achieved 2% median

2020

Dominant mechanism of 
extravasation of NPs into solid 

tumors through endothelial
transcytosis.

Marble Center hot 
topic Oct 2020

Why is this a hot topic?

Natalie Boehnke, PhD
(Hammond Lab)

Leslie Chan, PhD
(Georgia Tech)
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The biology of 
delivery barriers 

Poon, W. et al. Nature Nanotechnology 15, 819-829 (2020).
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Vargason, A.M., Anselmo, A.C. & Mitragotri, S. The evolution of commercial drug delivery technologies. Nat Biomed Eng (2021)

Samir Mitragotri, PhD
(Harvard/Wyss)
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A generational view of drug delivery



A generational view of drug delivery
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A generational view of drug delivery
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Some examples

Vargason, A.M., Anselmo, A.C. & Mitragotri, S. The evolution of 
commercial drug delivery technologies. Nat Biomed Eng (2021)

Small molecules

Proteins and peptides

Antibodies

Nucleic acids

Live cells
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What’s next for non-viral drug 
delivery systems?
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Liu, S., Cheng, Q., Wei, T. et al. Membrane-destabilizing ionizable phospholipids for organ-
selective mRNA delivery and CRISPR–Cas gene editing. Nat. Mater. 20, 701–710 (2021)
Wei, T., Cheng, Q., Min, YL. et al. Systemic nanoparticle delivery of CRISPR-Cas9 
ribonucleoproteins for effective tissue specific genome editing. Nat Commun 11, 3232 (2020)

Tuning nanoparticle chemistry to achieve 
tissue-specific delivery
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Dahlman, J.E., Kauffman, K.J. et al. Barcoded nanoparticles for high throughput in vivo 
discovery of targeted therapeutics. PNAS 114, 8 (2017)

Process can be accelerated using 
barcoded nanoparticles

Sago, C.D., Lokugamage, M.P. et al. High-throughput in vivo screen of functional mRNA 
delivery identifies nanoparticles for endothelial cell gene editing. PNAS 115, 42 (2018)
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Related work in the Anderson lab
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Mechanism behind lung-
targeted NPs
Edward Guzman

Improved NP barcoding 
methods

Luke Rhym



• How does this approach compares to more complex, but 
specific, targeting approaches by introducing mono-
clonal antibodies and ligands?

• Material genome atlas for tissue specific drug delivery?

Closing thoughts
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