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Learning Objectives
Upon completion of this activity, participants should be able to: 

• Explain how how resistance to glymphatic flow is measured in 
humans 

• Understand the effect that EEG powerbands and hypnogram 
stages have on glymphatic flow resistance

• Understand the latest in-human translation of preclinical 
research on glymphatic function
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The science of how we measure 
glymphatic function
Using the latest in microtechnology, biophysics 
and signal analysis we continuously measure 
glymphatic flow resistance during sleep 

We concurrently measure EEG, HR and PTT 
through novel approaches using miniaturized 
and simplified instrumentation

We measure resistance to flow using impedance 
spectroscopy over a broadband range of 
frequencies using dedicated hardware, allowing 
for continuous overnight measurements











Under the glymphatic hypothesis CSF influx and clearance increase with 
elements of sleep active physiology   

Increased CSF influx will increase MRI signal intensity  

Increased CSF clearance will decrease MRI signal intensity  

The cross-over design allowed us to test this hypothesis in both the overnight and the morning 
interventions















Conclusions
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Large changes in resistance associate with large 
changes in delta and beta power in REM and NREM 
sleep 

Glymphatic flow resistance can be 
measured in humans and predicts influx 
and clearance of parenchymal CSF

Resistance decreases during N2, N3 and REM sleep






