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Introduction

Hypotheses 

Experimental approach Conclusion

Real-life meanings

• Ischemic stroke: A detrimental 

cerebrovascular disease

• Occlusion of blood 

vessels → Depleted nutrients

→ Neuronal cell death

• Tissue Plasminogen Activator 

(tPA), the only FDA-approved 

drug treatment for acute 

ischemic stroke, but there 

are many limitations

• Nano-tPA could be an 

alternative

→

• Platelet membrane-coated 

nanocarriers 

containing tPA(nano-

tPA) will effectively destroy 

the blood clots without 

exerting hemolytic or 

cytotoxic effects;

• Oxidative stress in 

ischemic stroke model 

leads to the formation of 

lipid droplets. Nano-tPA will 

not lead to lipid droplet 

formation.

1. To assess 

thrombolytic(blood clot 

destroying) effect of nano-

tPA;

2. To assess hemolytic (red 

blood cell destroying) effect 

of nano-tPA;

3. To assess cytotoxicity of 

nano-tPA;

4. To assess if nano-tPA can 

cause lipid droplet formation.

1.The thrombolytic (blood clot destroying) effect 

of nano-tPA is as effective as tPA;

2.Nano-tPA does not lead to negative side effects 

related to red blood cell lysis;

3.Nano-tPA is not cytotoxic to HMC3 microglia 

cells within 24h under 10ug/ml in vitro;

4.Nano-tPA significantly causes lipid droplet 

formation in HMC3 microglia cells at 10ug/ml 

within 24h, this might imply the induction of 

oxidative stress.

1.Nanoparticles could be applied to increase the 

efficacy of drugs;

2. tPA encapsulated in nanocarriers could be

more effective, safer, and have less limitations 

than tPA alone to treat ischemic stroke.
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Figure a: tPA and nano-tPA 

have similar thrombolytic effects, 

both effectively destroy blood 

clots

Figure b: tPA, nano-tPA and 

empty nanoparticles do not 

exert any hemolytic effects 

after 0.5, 1 and 1.5h of treatment

Figure c: All compounds do not 

show any cytotoxicity including 

LPS after 24h treatment

Figure d: Nano-tPA shows 

cytotoxicity if the concentration 

reaches to 5ug/ml after 72h 

treatment

Figure e-f: 

• All compounds do not 

increase the number of lipid 

droplets significantly at 

0.2ug/ml

• All compounds except empty-

NP increase the number of 

lipid droplets significantly at 

10ug/ml
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