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Targeted nanocarriers prevent drug partitioning to RBC and 
improve therapeutic efficacy in acute brain inflammation



Stroke: facts
• 800,000 cases/year acute ischemic stroke (AIS, 

87%), and hemorrhagic stroke (ICH, 13%)
• Second cause of death worldwide and main 

cause of long-term disability
• Urgent unmet need: 

– tPA, remains the only FDA approved treatment for 
acute ischemic stroke (since 90’). 19% functional 
independence

– MR CLEAN (2015): mechanical thrombectomy. 33% 
functional independence

Still near 50% of patients after AIS are 
not functionally independent 



Acute ischemic stroke (AIS): pathophysiology
Ti

ss
u

e 
d

am
ag

e

Complications: Edema
Hemorrhage

Min Days WeeksHours

Excitotoxicity

Inflammation (EC and WBC): BBB 
disruption

B

Sustained
inflammation

Continuous
neuronal death

BBB altered:
Disruption
Leak

BBB Leak

CAMs
Selectins

A

CAMs

SUBACUTE CHRONICACUTE



Delivery to the Brain: 
targeting the inflamed BBB

• High accessibility
• Surface area of  ~20 m2

• Length: 600km
• 15% Blood flow

• Seal the “gate”: Restoring the BBB
• Protect against edema
• Switch the proinflammatory 

environment to anti-inflammatory one



Transient Middle Cerebral Artery Occlusion (tMCAO) Model 
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Target selection 

Nong et al. Under revision
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Target selection 

Nong et al. Under revision
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VCAM T-NC: cellular uptake



Pharmacological working hypothesis



Functional activity of VCAM targeted nanocarriers

Nong et al. Under revision
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VCAM targeted nanocarriers improve AIS

Dexamethasone (Dex) Interleukin 10 (IL-10)

Nong et al. Under revision



Targeting the inflamed BBB: summary

1. VCAM-targeted nanocarriers enhance 
delivery to the ischemic hemisphere in 
AIS vs. alternatives

2. VCAM-targeted nanocarriers containing 
small molecule and mRNA therapeutics 
effectively treat AIS
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To the BBB: Target selection
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VCAM-targeted LNPs accumulate in tMCAO brain and produce 
significant luciferase activity
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LNP



VCAM-targeted nanocarriers accumulate in ICH brain
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Reyes-Esteves et al. JCR 2023 18



VCAM-targeted nanocarriers accumulate in TBI

Omo-Lamai et al Under revision



VCAM targeted-nanocarriers reduces 
brain edema

LNP mRNA Dexamethasone Fingolimod

Zaleski et al. Under revision
Marcos-Contreras et al. PNAS 2020
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VCAM T-NC targets the inflamed BBB
Anti-VCAM-Liposome

Marcos-Contreras et al. PNAS 2020
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Neurovascular Inflammation
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Delivery To The Brain: What Are We Targeting? 
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VCAM targeted nanocarriers are uptaken by 
leukocytes and endothelial cells
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Nong et al. Under revision


