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3D Human Brain models in Microfiuidics for the Study of Neurological Disorders

With hundreds of billions of neurons and thousands of trillions of synaptic connections
between them, the human brain is the most complex system on earth. However, there
are no well-developed human brain models to study the brain activities in either
laboratory environments or in animal bodies. Here, | present micro-scaled 3D
environments that reconstruct a 3D human brain in Alzheimer's disease (AD) by
recapitulating AD signature of elevated levels of amyloid-beta (A-beta), tau proteins, and
consequent activation of microglia, immune cells resident in a central nervous system
(CNS). Also, | present a brain vessel model of a 3D blood-brain barrier (BBB) for study
of neurovascular diseases. The tightness of our BBB was validated by observing
localized membrane proteins of VE-cadherin and ZO-1 along cellular boundary and
blocking transmigration of innate immune cells through our BBB. To better understand
the roles of the BBB in various diseases and for screening CNS-targeting drugs, our
BBB disruption was demonstrated under neuroinflammatory and hypoxic pathologies.
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