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Abstract  

 Biological effects of electromagnetic fields (EMF) on the blood-brain barrier (BBB) and cerebral blood flow can be 
studied using optical encephalography. Previous investigations of the permeability of the blood-brain barrier after exposure 
to the various EMF-components showed an induced leakage of Evans Blue labeled proteins normally not passing the BBB. In 
the present investigation we exposed a human subject to ambient radiation and the flow of the blood at the frontal part of the 
brain was measured using16-channel optical encephalography. The Optical Encephalograph is a functional Near-Infrared 
Spectroscopy (fNIRS) device that monitors PO2 and Hemoglobin (Hb) levels and translates the data into an indication of 
blood flow. The MRET WaveRider® noise field generator which is capable of decreasing BBB permeability by neutralizing 
EMR was turned onand the flow of the blood at the frontal part of the brain was measured using 16-channel optical encepha-
lography. The MRET polymer compound is driven by the solenoid that encapsulates the polymer material (WaveRider®). The 
composite noise field can modify RF signals as a result of superposition phenomenon. When the WaveRider®noise field was 
in effect, the cerebral blood flow (increased PO2 and Hb) increased from 337.209 seconds to 864.419 seconds at the termina-
tion of the testing, indicating that these measurements were previous to the Wave Rider initiation affects.
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Introduction
 The current literature indicates that the environment 
poses potential risks for the global population on a daily basis 
from ambient electromagnetic fields (EMFs) otherwise known 
as electromagnetic radiation. EMR is unavoidable and certain-
ly there are established relationships between multiple cancers 
such as leukemia and gliomas, hormonal dysfunction, mis-
carriage, fertility issues and numerous other negative effects 
on the central nervous system, the immune system and many 
or all of the more than one hundred trillion cells in the body 
[1-14]. While affecting every cell in the body, EMR predomi-
nantly affects neurological tissue and the largest collection of 
neurological tissue is the brain and spinal cord. It has been well 
documented that all mobile communication equipment such 
as cell phones, which emit electromagnetic fields in the radio 
frequency range, and other microwave emitting and receiving 
devices such as cordless phones, can cause DNA damage such 
as DNA breaks, headaches, blurred vision, dizziness, fatigue, 
short term memory loss, neuralgias, tumors, sleep disturbanc-
es, aberrant brain wave activity and changes to cerebral blood

flow, including altering the permeability of the blood brain, 
association and dose-relationships between microwave emit-
ting electronics such as cell phone usage and disease, place cell 
phone users into an identified high-risk health group [15,16]. 
EMR effects are absorbed and as opposed to a single dose re-
sponse, affect tissue on a cumulative basis. Recent studies have 
concluded that cell phone users for greater than ten years have 
a significantly increased risk of glioma, a form of brain tumor 
[17]. Salford’s work demonstrating the involvement of altered 
permeability in the BBB, potentially indicate that dementia re-
lated diseases including Alzheimer’s Disease (AD) and other 
inflammatory diseases may be negatively affected. Engineer 
Lloyd Morgan has hypothesized, that based on the similarities 
between the incubation period for tumor growth in conjunc-
tion with the demonstrable dose-response relationship found 
with cell phone usage and brain cancer [18,19], that one can 
expect more than 400,000,000 cases of brain tumor by the 
middle of the next decade [20]. This finding bears a striking 
resemblance to the epidemiological studies linking cigarettes 
to lung cancer [21].



Superposition phenomenon is a physical process that can 
modify RF waves. MRET generator (Wave Rider) produces a 
composite noise field that is superimposed on RF microwave 
oscillations. It leads to amplitude modulation of RF carrier 
waves. In this case the random electromagnetic signals gener-
ated by MRET Wave Rider device is a modulating signal and 
carrier RF signal is a modulated one [50].
 In the present investigation we exposed a human sub-
ject to ambient radiation and the flow of the blood at the fron-
tal part of the brain was measured using 16-channel optical 
encephalography. The Optical Encephalograph is a functional 
Near-Infrared Spectroscopy (fNIRS) device that monitors 
PO2 and Hemoglobin (Hb) levels and translates the data into 
an indication of blood flow.

Method and Materials
 The flow of the blood at the frontal part of the brain 
was measured using 16-channel optical encephalography (Fig-
ure1), using the OEG-APD series instrument (Figure 2) devel-
oped for encephalography to measure chemical changes in the 
brain such as hemoglobin levels and apparent arterial oxygen 
saturation in the frontal lobe [51]. Optical Encephalography is 
a functional Near-Infrared Spectroscopy.Near-infrared spec-
troscopy (NIRS) is a spectroscopic method that uses the near-
infrared region of the electromagnetic spectrum (from 780 nm 
to 2500 nm) for physiological diagnostics such as serum glu-
cose, pulse oximetry, pO2, serum Hb and many others using a 
diversity of coupling interfaces [52].
 Dr. Nobuhiro Maruyamaon supervised and operat-
ing the testing equipment. A cerebral blood flow baseline value 
was established. The WaveRider®, noise field generator was en-
gaged. The cerebral blood flow was measured.

Results
 330 seconds after the start of the measurement, the 
WaveRider® noise field was engaged. The red line indicates the 
interpretation of the blood flow based on the PO2 and Hb (in-
creased oxygen and hemoglobin saturation rate). Immediately 
after the WaveRider® was engaged, the blood flow increased at 
15 of the 16 channels (Figure 3).
 Figure 4 below shows the interpretation of the blood 
flow based on the increased oxygen hemoglobin saturation 
rate. PO2 and Hb at 7.209 seconds after the start of the Noise 
field generator was engaged, indicating baseline measure-
ments previous to the WaveRider® initiation effects to the left.
Figure 5 shows the interpretation of PO2 and Hbvalues for the 
duration of the monitoring up to 864.419 seconds.
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 The Blood-Brain Barrier (BBB) is an organic bar-
rier between circulating blood and the central nervous sys-
tem responsible for regulating the exchange of substances be-
tween blood and the brain [22]. At the same time it acts as 
a protective shield by preventing the penetration of harmful 
substances and pathogens into the brain fluid. The BBB thus 
plays a key role in the generation and maintenance of chronic 
inflammation during AD and therefore expands the ramifica-
tions of the effects of preventing BBB permeability. The BBB 
functions as part of the neurovascular unit (NVU). This unit 
includes clusters of the neurological tissues: glial cells, neurons 
and pericytes [23]. Exposure to levels of radiofrequency elec-
tromagnetic fields (EMF) that increase brain temperature by 
more than 1°C can reversibly increase the permeability of the 
BBB for macromolecules and expose the brain to macromol-
ecule passing through [24]. 
 A double-blind study on the effects of a mobile phone 
on regional cerebral blood flow (rCBF) in healthy humans 
using positron emission tomography (PET) imaging docu-
mented the fact that mobile phone usage affects blood flow 
in humans [25]. “The mammalian blood-brain barrier (BBB) 
consists of endothelial cells, linked by tight junctions, and the 
adjoining pericytes and extracellular matrix. It helps maintain 
a highly stable extracellular environment necessary for accu-
rate synaptic transmission and protects nervous tissue from 
injury. An increase in its normally low permeability for hydro-
philic and charged molecules could potentially be detrimental 
[26].” EMR causes increased BBB permeability [27-34]. BBB 
increased permeability decreases cerebral blood flow and con-
versely one may confer that increased cerebrovascular blood 
flow indicates a decrease to BBB permeability [35,36].
 Noise fields have been found to intervene or elimi-
nate electromagnetic radiation (EMR) effects [37-42]. A piezo-
electric liquid crystal polymer of fractal geometry, Molecular 
Resonance Effect Technology (MRET), capable of generating a 
magnetic noise field, is used in the construction of a noise field 
generator (WaveRider®) that has been shown to significantly 
decrease the physiological effects of electromagnetic radiation 
by interrupting the physiological perception of the waveform 
[43-49].
 In the case of the MRET epoxy polymer, the kinet-
ics to a large extent determine the final crystalline structure of 
the polymer. The introduction of foreign agents (substances) 
in the parent lattice of epoxy polymer leads to the effect of su-
perimposed periodicity and, as a result, develops modulated 
crystalline structures with specific fractal microstructure, 
phase transition, network topology and polarity. Due to the 
fractal structures of MRET polymer compound and the phe-
nomenon of piezoelectricity this polymer generates a subtle, 
low frequency, non-coherent electromagnetic field (composite 
noise field) when exposed to an electromagnetic field of 7.8 
Hz and 14.5 Hz frequency oscillating in a repeating sequence 
for 5 seconds each time. In the WaveRider®, the MRET poly-
mer compound is driven by the solenoid that encapsulates the 
polymer material creating a magnetic noise field which has 
been confirmed by laboratory testing by Nemko USA Inc. of 
Carlsbad, California.
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Figure 1 -flow of the blood at the frontal part of the brain was measured using 16-channel optical encephalography using the 
OEG-APD series instrument developed for encephalography

Figure 2: 16-channel optical encephalography using the OEG-APD series instrument developed for encephalography
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Figure 3 Post WaveRider®initiation, the blood flow increased at 15 of the 16 channels

Figure 4 shows the interpretation of the blood flow based on the increased oxygen hemoglobin saturation rate. PO2 and Hb 
at 7.209 seconds after the start of the Noise field generator was engaged.



 
                                      J Nanotech Smart Mater 2018 | Vol 3: 102  JScholar Publishers                  

 
5

Figure 5 shows the interpretation ofPO2 and Hbvalues for the duration of the monitoring up to 864.419 seconds.

Discussion
 The Optical Encephalograph is a functional Near-
Infrared Spectroscopy (fNIRS) device that monitors PO2 and 
hemoglobin (Hb) levels and translates the data into an indica-
tion of blood flow. BBB increased permeability decreases cer-
ebral blood flow and conversely one may confer that increased 
cerebrovascular blood flow indicates a decrease to BBB per-
meability [53,54]. While increasing cerebral PO2 and Hemo-
globin are both beneficial, these parameters are not within the 
discussion parameters of this paper. An increase in the BBB’s 
normally low permeability for hydrophilic and charged mol-
ecules could potentially be detrimental [55].” EMR causes in-
creased BBB (add PO2 Hg) permeability [56-63]. Spatially co-
herent magnetic noise fields have been shown to interfere with 
the physiological reception of the damaging components of ra-
diation at the cellular level and overall offer a form of shielding 
and consequently minimal and/or no damage can ensue [64-
72]. The MRET polymerincorporates passive magnetic noise 
field technology to interrupt the perception of electromagnetic 
radiation wave form from the receptors the body. This tech-
nology, used in the construction of the Wave Rider device, in-
volves the superimposition of a random noise field wave onto 
damaging electromagnetic wave forms thereby eliminating all 
effects [73-75].

The MRET- Nylon Polymer compound has a special fractal 
geometric structure. The nature of fractal nano-rings struc-
ture and enhanced piezoelectric properties of this compound 
generates random, subtle, low frequency oscillations when ex-
posed to the external electromagnetic or radio frequency ra-
diation. The polymer has been shown to significantly decrease 
or eliminate the physiological effects of electromagnetic radia-
tion [76]. The Patented MRET-Shield polymer has been labo-
ratory tested involving standard acceptable physiological cri-
teria such as EEG, MRA (magnetic resonance angiography), 
SAR (specific absorption rate), thermography, live blood cell 
microscopic analysis, and Complete Blood Count (CBC) and 
therefore could account for the changes that have occurred in 
this experiment [77]. 
 Disorders or disruptions of the blood-brain-barrier, 
resulting in changes to its permeability, can lead to pathogens 
and toxic substances penetrating into the brain more easily. 
This may consequently cause cerebral edema which depend-
ing on the size can increase cerebral pressure resulting in cir-
culatory disorders [78]. Alzheimer's disease (AD) is a chronic 
neurodegenerative disorder categorized by the accumulation 
of amyloid beta (Aβ) peptides, neurofibriltangles with hyper-
phosphorylated neuronal tau protein, and chronic brain in-
flammation.



 
                                      J Nanotech Smart Mater 2018 | Vol 3: 102  JScholar Publishers                  

 
6

The blood-brain barrier (BBB), a highly specialized protective 
cell membrane located along the walls of cerebral blood ves-
sels, characterizes the interface between the neurological tis-
sue of the brain and circulating cells of the immune system. 
The BBB therefore is responsible for the maintenance and pro-
tection against chronic inflammation during AD [79]. It may 
be concluded that since EMR disrupts the integrity and per-
meability of the BBB [80-85], and the MRET polymer technol-
ogy inhibits or eliminates physiological effects of EMR, that 
there may be a positive correlation on the effects of the MRET 
polymer noise field generator (WaveRider®), and the onset and 
progression of Alzheimer’s Disease.The question of whether 
the opening of the blood‐brain barrier constitutes a health 
hazard demands further investigation [86], especially with the 
increasing incidence of Alzheimer’s Disease which is charac-
terized by the pathological accumulation of amyloid beta (Aβ) 
peptides, neurofibrillary tangles containing hyperphosphoryl-
ated neuronal tau protein, and chronic brain inflammation 
[87].
 Further, understanding that the brain has a very high 
metabolic demand for oxygen compared to other organs, any 
increase in the cerebral circulation that produces marked in-
creases in cerebral blood flow is beneficial [88]. Since the brain 
uses ~20% of available oxygen for normal function, making 
tight regulation of blood flow and oxygen delivery critical for 
survival, improving cerebral blood flow has potential benefits 
[89].

Conclusion
 The noise field generated by the WaveRider® increases 
the blood flow at the frontal part of the brain remarkably with-
in the optimal range of normal limits. The results of the cur-
rent study indicates that the WaveRider® device has the ability 
to affect the human brain in a way that leads to an increase of 
the blood brain circulation and may compensate any unwant-
ed biological effect of radio frequency EMF related to BBB 
leakage. This result correlates with previous in vitro studies of 
the WaveRider® noise field effect on the metabolic activity of 
human astrocyte cells exposed to microwave radiation which 
confirmed that WaveRider® device placed at the distance of 30 
feet from the treated plates had a measurable compensatory 
effect on the inhibition of normal human brain Astrocyte cells 
growth when cells were exposed to mobile phone irradiation 
[90].
 5.2 Further investigation is necessary since maintain-
ing the integrity or decreasing the permeability of the BBB 
may delay the onset and or progression of AD and other dis-
eases related to inflammation or cerebral toxicity. Increased 
cerebral blood flow can also increase oxygen content allowing 
less degeneration, atrophy or issues from potential anoxic situ-
ations.
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