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Insight Into Brain Structure
The extension of human sight by way of technology provides us newly observed realities. When the 
first photographs of the earth from space were published, it inspired a vision of our planet as a whole 
and complex self-balancing system. Likewise, innovations in imaging offer new perspectives from 
which to better understand our physiology. 

Images of the human brain are obtained by a variety of methods. The image below of a preserved brain 
(Georgiadis et al., 2025)i was made using computational scattered light imaging (ComSLI) and a 
rotating LED light source. 

Technological invention also provides us opportunities to observe a living brain in real time, gathering 
further details of it’s structures and functions. The discussion below describes the ground breaking 
discovery known as the Glymphatic System, made by Maiken Nedergaard in 2012.

Imaging Technologies Reveal Fluid Flows 
The Glymphatic systemii (Jensen et al., 2015) was discovered by Maiken Nedergaard and her team at 
the University of Rochester.iii (Nedergaard et al., 2012). Her discovery was made using Two-photon 
excitation microscopy (TPEF or 2PEF), a pulsed laser technology used together with the injection of 
fluorescent tracers. Nedergaard’s first observations of Glymphatic flows were made of living mice. 
Later the Glymphatic System was confirmed to also exist in humans, made visible by way of Magnetic 
Resonance Imaging (MRI). 

What is the Glymphatic System?



By way of these real time images and recordings, researchers are able to look inside the brain to watch 
the channeling of fluids regulated by Glial cells. Glial cells perform multiple roles including:   
protecting neurons, controlling the transport of fluids, and regulating the sleep-wake cycle. Nedergaard 
named the Glymphatic System after the Glial cells and the Lymphatic System, which is part of the 
immune system. 

The Brain’s Special Requirements and Sleep’s Critical Role in Brain Health
Because of it’s high energy consumption and high demand for nutrients, the brain produces a lot of 
waste products. These wastes need to be removed in a timely manner for the brain to function properly. 
The removal of metabolites and proteins is sometimes described as the brain washingiv itself.  This 
wash cycle of the Glymphatic system is activated during sleep, and it’s observation has taught us a lot 
about the importance of sleep for brain health. Sleep is when the brain detoxes itself in preparation for 
the day ahead.

Cerebral Spinal Fluid (CSF).
In other organs of the body, the process of delivering nutrients and removing wastes is performed by 
the blood and lymphatic system. However in the brain, the blood vessel infrastructure is unique:  
arteries are spaced at a greater distance from veins, which facilitates servicing the brain with Cerebral 
Spinal Fluid (CSF).  Nedergaard’s discovery revealed the process by which CFS collects wastes,  
carries these wastes into veins and transports them out of the brain and into the Lymphatic System, 
which then further transports them to the liver to be processed. (Image 2.v depicts the direction of flow 
of Cerebral Spinal Fluid in the brain.)

Propulsion by Arterial Pulses
Vessels carrying CSF are located alongside blood vessels (perivascular spacevi) so that pulses driving 
blood simultaneously propel CSF through the brain. The force of the pulses is transferred to the CSF 
which is mixed with Interstitial Fluids (ISF) as it is perfused through brain tissues. (Image 3. vii  



Illustrates the convective flow of CSF and mixing with ISF as facilitated by aquaporin-4 water 
channels.)

Slow Synchronized Waves
Further observations of the brain during sleep have been made by Electroencephalography, which 
records the electrical impulses of the brain. In the sleep state, slow electrical brain waves are 
propagated. These are known as: delta (0.5–4 Hz), theta (6−10 Hz), spindle (12–15 Hz) and ripple 
(140–200 Hz).viii  “All are all well-orchestrated and temporally coupled with each other.”ix  It is thus 
demonstrated that in the sleep state, neurons synchronize to these slower brain waves, and this 
waveform organization amplifies the fluid flows of the Glymphatic System. 

Another Driver: EZ Fueled by Infrared 
In addition to the heart driven pulses, a discovery made by Gerard Pollack of a boundary along the 
arteries reveals the existence of a complementary propelling force in the blood vessels. Pollack’s 
observation of what he calls the Exclusion Zone (EZ) includes a “surface-induced flow, originating in 
the blood vessels themselves”. His discovery demonstrates that infrared energy is the “fuel for this 
second driving mechanism”.x

VIDEO Maiken Nedergaard presents her discovery of the Glymphatic System, Youtube 
https://www.youtube.com/watch?v=He6HMnMbxAc

Medical Disclaimer: nothing in this article is intended to be medical advice. The author is not a 
licensed medical practitioner.

Lifestyle Habits For Optimal Glymphatic Clearance: 
-Quality sleep
-Meditation and somatic modalities that reduce stress
-Exercise, and specifically rebounding/bouncing or aerobic exercise to stimulate lymphatic flow
-Nose Breathing to invigorate the sinus area adjacent to lymph drainage
-Lymphatic massage , and skin brushing
-Adequate hydration and Anti-inflammatory Diet
-PEMF
-Charging the body’s EZ water by way of sunlight or infrared light

https://www.youtube.com/watch?v=He6HMnMbxAc
https://en.wikipedia.org/wiki/Maiken_Nedergaard
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