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Cerebrovascular diseases are one of the leading causes of mortality and disability globally [1]. 

Variations in cerebral circulation are found in many neurological disorders, such as Parkinson’s 

disease, Alzheimer’s and dementia. Abnormal flow patterns (e.g., shear stress) play an important 

role in jeopardizing vascular endothelium morphology and function, triggering neuronal dysfunction 

and neurodegeneration [2].  Yet, basic questions remain open regarding the nature of this 

relationship and the mechanisms underlying it, primarily due to the scarcity of adequate models 

that replicate the brain physiology in health and disease [3]. Here we show a newly developed 

microfluidic Organs-on-a-Chip (OoC) platform integrating the endothelium with neurons to 

investigate how brain flow alteration affects neuro-vascular interaction. Using live imaging, 

immunofluorescence staining and, permeability measurements, we studied the dynamic by which 

altered flow patterns affect vascular properties and neuro-vascular interactions. The model we present 

allows a more accurate simulation of the impact of blood flow alterations on vasculature and provides 

an exceptional opportunity to investigate cell-cell interactions. Overall, these data represent a 

comprehensive approach to unveiling the complexities of neuro-vascular interaction and their impact 

on neurological function, providing valuable insights into disease mechanisms and cellular 

interactions that were not observed before.  
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