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ABSTRACT: The epilepsies are a spectrum of brain disorders characterized by 
recurrent unprovoked seizures – events in which portions of brain stop functioning, and 
often result in significant loss of behavioral control and consciousness. Over the last 
decade, my group has demonstrated in animal models that spontaneous seizures often 
lead to seizure-associated spreading depolarization events. I will describe recent work 
from my group investigating tissue level oxygenation and if fluctuations in its supply lead 
to these events. I will also describe a new modeling framework that allows us to use 
membrane-level models of neural function to create meso-scale models with the aim to 
predict why the epileptic brain is not seizing all the time. 
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Dr. Gluckman’s work in neural engineering has focused on understanding the generation of 
organized activity in neural systems, the details of how to measure and interact with such 
systems, and how to link models – both theoretical and computational – to experiment. His 
current research includes: the design of instrumentation, electronics and control systems 
and sensor development for recording and modulating brain activity; the study of seizure 
dynamics; the modeling and observation of biological regulatory systems such as sleep and 
their interaction with brain function and their interaction with disease dynamics and 
progression such as epilepsy and Alzheimer’s disease; modeling and measurement of the 
multiscale material physics of brain tissue; assimilation of clinical data such as blood glucose 
into physiological models for development of better clinical treatments; and the links 
between infectious diseases such as malaria and the development of neurological diseases 
such as epilepsy. 
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