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Glioblastoma (GBM) 

The challenging rate of drug failures

● Deadliest adult brain cancer

● Average survival time of 15 months

● Therapeutic access restricted by the blood-brain barrier (BBB)

>90% of anti-GBM drug candidates fail in clinical trials

>85% of brain therapeutics fail in demonstrating sufficient blood-to-brain permeability
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Is this model functional?
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GBM cell overexpression

Basal expression in normal cerebral cortex

L-type amino acid transporter 1

(LAT1)

Poly(lactic-co-glycolic acid) (PLGA) 

and polyethylene glycol (PEG) 

nanoparticles

Controlled release & biocompatibility
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Nano-vehicles targeted to GBM-overexpressed L-amino acid transporters
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Nano-vehicles targeted to GBM-overexpressed L-amino acid transporters

200-250 nm average size

Size monodispersity 

(PDI < 0.3)

Slightly negative charge

(-10 mV, -5 mV)

PLGA-PEG(5K)-Amino acid
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Amino acid-functionalized 
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Nano-vehicles targeted to GBM-overexpressed L-amino acid transporters
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Take-home message

Ongoing work

Future work

BBB permeability studies

In vitro screening of anti-cancer (nano-)therapeutics

Proof of concept of in vivo correlation

Exploiting opportunities for integration into high-throughput on-chip and bioreactor platforms 

This scalable 3D in vitro model has potential to 

significantly impact anti-GBM drug screening and 

optimize animal use

L-Leucine: GBM targeting ligand demonstrating 

superior tumor uptake (18-times) and selectivity 

(16-times)

Adapted from linkedin.com/in/metatissue
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