
Magnetic nanoparticles for external magnetic guidance of endothelial 
progenitor cells (EPC) for neurorepair therapies  

A new method to deliver Endothelial Progenitor Cells (EPC) via magnetic guidance to repair injured brain tissue 
in subjects that have suffered a stroke. Partners to establish licensing or co-development agreements are 
sought.   

The Need 

Stroke, or cerebrovascular accident (CVA), is the rapidly 
developing loss of brain function due to unbalance in 
the blood supply to the brain because of lack of normal 
blood flow. EPC are a type of cell population with the 
ability to circulate, proliferate and mature to become 
endothelial cells. Several diseases causing severe brain 
injury might benefit from EPC therapy, however, its 
engrafting is insufficient and only a small number of 
EPC are implanted at the end of the treatment. 

The Solution 

By applying a local magnetic field externally from the 
brain and labelling the EPC with superparamagnetic 
iron oxide nanoparticles (SPIONs), the researchers can 
guide the arrival of these cells to injured areas of the 
brain, where their implementation will strengthen the 
endogenous neurorepair mechanisms based on 
angiogenesis and neurogenesis repair mechanisms. 
Besides, this labelled EPC are stimulated to secrete 
specific growth factors. 

Innovative Aspects 

Stage of Development 

 For the first time, it has been achieved the safety labelling/magnetization of different subtypes of EPC. 
 It has been demonstrated in vitro that the application of an external magnetic field guides the migration of 
magnetized EPC to safely target the injured area. 
The enhanced angiogenic potential of magnetized EPC has been shown. 

As a proof of concept the researchers have been able to guide the arrival of magnetized EPC into specific brain areas 
under the influence of a magnetic field. Pre-clinical in vivo studies are being carried at the moment in a mouse 
model of stroke. The delivery of EPC-secreted growth factors in a cell-free strategy approach is also being tested. 

Target Market 

Biotech companies and companies carrying cell-based clinical trials. 
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Representation of the 
guidance of magnetized 
EPC to the injured area of 
the brain by applying an 
external magnetic field. 

Cartoon depicting a 
stroke caused by a 
blood clot. 

Portfolio of technologies 

PCT application 

www.vhir.org/innovacio 

Partners to further 
develop the technology 
through licensing or co-
development agreements . 
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