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Epilepsy-on-a-chip
What is the technology being studied?
In vitro modeling of the development of 
epilepsy

Why is this topic significant?
There are no drugs that can prevent or cure 
epilepsy.  Animal models represent a 
significant bottleneck in the drug discovery 
pipeline.  In vitro models can accelerate 
discovery of new treatments.

How is this topic studied?
Microfluidic devices, organotypic hippocampal 
slice cultures, electrode arrays and calcium 
imaging, biomarkers.

Future directions
Use of human derived cells and re-constructed 
tissues



3D Cortex in Vitro
What is the technology being studied?
Engineering of 3D mammalian cortex in vitro

Why is this topic significant?
Neurodevelopmental and neurodegenerative 
disorders are a significant health burden.  
Development of new treatments can benefit from 
improved models capable of supporting high 
throughput experimentation

How is this topic studied?
Cell aggregation and sorting, 

microfabrication and tissue micro-confinement 
are harnessed to create models of 3D 
cortex from dissociated neurons and 
astrocytes

Future directions
Use of human cells, control of neural circuit 
formation



Living Neural Network
What is the technology being studied?
Inference and learning in a network composed of 
living neurons

Why is this topic significant?
Biological neural networks are more energy 
efficient than their in silico analogs.  Improved 
understanding of computation in biological 
networks could lead to improved hardware and 
algorithms for machine learning.  

How is this topic studied?
Networks formed in vitro from dissociated rat 
cortical neurons, optogenetics, patterned light 
stimulation.

Future directions
Modeling of neurological and psychiatric disorders
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