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(Microengineered human blood-brain barrier-on-a-chip device for studying brain drug delivery)

Abstract:

The blood-brain barrier (BBB) is a specialized vascular barrier in the brain that prevents most
drugs from entering the brain, leading to a high failure rate in the development of therapeutics
for the brain diseases. Currently there is a large unmet need for the development of new
therapeutics for the brain diseases with an increasing death rate of patients with brain diseases
like Alzheimer’s disease. One innovative approach to address this challenge is to develop a
microengineered model of the human BBB that can mimic the pathophysiological conditions of
the human brain. Here, we present a microengineered human BBB-on-a-chip device that
recapitulates the physiological barrier structure and function and 3D astrocytic network with
reduced reactive gliosis. We also demonstrate the capability of our model to quantify 3D
nanoparticle distributions at cellular levels and the distinct cellular uptakes and BBB penetrations
through receptor-mediated transcytosis.
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