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1.- Introduction: The nature of electromagnetic fields 
 

Since the origins of life and throughout our evolution on Earth, living organisms have existed within 
a naturally occurring electromagnetic environment. Sunlight, electrical storms, the Earth’s magnetic 
field, and cosmic rays form part of an environmental system to which the human body has adapted over 
millions of years. These natural fields are irregular, chaotic, and variable in both time and space. They 
are characterized by low coherence, random polarization, and reduced electromagnetic power density, 
resulting in a gentle and non-aggressive form of interaction with biological processes. 

This natural electromagnetic equilibrium has long been an essential component of the planet’s 
ecosystem, influencing sensitive functions such as sleep, circadian rhythms, biological orientation, and 
brain activity. However, this delicate balance has been disrupted in recent decades by the massive 
introduction of technologies that emit artificial electromagnetic fields, giving rise to a growing 
phenomenon known as electromagnetic pollution.  

Today, we are surrounded by sources of non-ionizing radiation: mobile phone towers, Wi-Fi devices, 
radars, microwave ovens, computers, televisions, cordless phones, and 5G networks, among others. 
These artificial fields are not only more abundant, but they also exhibit structural characteristics that 
differ greatly from natural ones: coherent waves, constant frequencies, and fixed polarization, designed 
to transmit digital data quickly and efficiently. In physical terms, this involves a repetitive and highly 
oriented electromagnetic vibration that may interact with the human body in a fundamentally different 
way. 

Unlike natural fields, which the organism has learned to integrate without adverse consequences, 
the repetitive stimulation generated by artificial fields can produce a sustained electromagnetic load. 
Numerous studies in biophysics and cellular biology have begun to show how these structured signals 
may act upon fundamental components of the human body, including cell membranes, ion channels, 
DNA structures, and neuroendocrine systems. The potential effects are not due to excess energy, but 
rather to the way this energy is organized and maintained over time. 

Over time, such overstimulation may lead to a bioelectrical imbalance that directly affects the 
nervous system and the body’s cellular self-regulation mechanisms. Early symptoms associated with 
this dysfunction include persistent fatigue, insomnia, stress, apathy, psychological blocks, attention 
deficits, and recurrent headaches. If exposure continues, these imbalances may progress toward 
immunological disorders, oxidative stress, and metabolic alterations, including increased production of 
free radicals and chronic inflammatory processes. 

This situation has raised concern within both the scientific community and society at large. 
International institutions such as the European Parliament have called for the application of the 
precautionary principle, acknowledging that the biological effects of non-ionizing radiation are not yet 
fully understood but could be significant in the medium or long term. Many scientists have warned that 
the structure of the electromagnetic field—rather than its intensity—is what primarily determines its 
impact on health. 

Within this context, understanding the nature, polarization, and density of the electromagnetic fields 
that surround us becomes essential for advancing toward a technological development model that is 
compatible with human biology. Coexistence between technology and health does not require 
renouncing progress, but rather integrating it in a more conscious, informed, and respectful manner 
regarding the biophysical limits of the human body 

. 
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Natural electromagnetic fields. 
 

Electromagnetic fields (EMFs) are naturally present throughout the universe. They originate from 
sources such as sunlight, the Earth’s magnetic field, electrical storms, and cosmic rays. 

  

These natural fields are characterized by: 
• Low coherence: their waves do not follow a regular or repetitive pattern. 
• Absence of fixed polarization: they vibrate in many random directions (non-polarized). 
• Low electromagnetic power density: the amount of energy per square meter (measured in W/m²) 

is low, dispersed, and variable. 
 

Electromagnetic power density refers to the amount of energy transmitted by a field per unit surface 
area. It is expressed in watts per square meter (W/m²). For example, diffuse solar radiation or an 
occasional cosmic ray exhibits low and non-constant power density. 

Human cells have evolved within this natural environment, and their biology is adapted to such 
variability, with no known harmful effects. 

 
Artificial electromagnetic fields. 
 

In contrast, artificial electromagnetic fields—generated by human technologies such as mobile 
phones, Wi-Fi, microwave devices, and communication antennas—exhibit very different 
characteristics. They stand out because they have: 

 

• High coherence: their waves are repetitive, periodic, and highly organized. 
• Fixed polarization: the electric field vibrates consistently in the same direction (linear or circular). 
• High electromagnetic power density: these signals emit constant energy in areas close to the body. 
 

For example, a mobile phone during a call can emit a sustained power density of 1–2 W/m² near the 
ear. A Wi-Fi router can generate between 0.01 and 0.1 W/m² at a distance of one meter. These levels, 
although legally permitted, have no equivalent in nature. 

These structural differences mean that artificial electromagnetic fields—due to their high coherence, 
fixed polarization, and constant proximity to the body—may interact with the organism in a more 
invasive and disruptive manner. This interaction is not limited to tissue heating (as in a microwave 
oven), but extends further: it affects the biochemical balance of cells, even at exposure levels considered 
safe under current regulations. 

One of the most documented effects is the generation of free radicals or reactive oxygen species (ROS). 
These are highly unstable compounds that damage cellular structures such as proteins, lipid membranes, 
and DNA. According to the report by Yakymenko et al. (2018), prolonged exposure to artificial fields can 
significantly increase the production of these radicals, triggering chronic oxidative stress. 

This oxidative stress weakens the body’s natural antioxidant defenses and is associated with multiple 
health problems, including cellular inflammation, accelerated aging, neurological disorders, and an 
increased risk of degenerative diseases. It may also disrupt the cell’s ionic balance, affecting calcium and 
sodium channels, which are essential for neuronal communication and for muscle and hormonal function. 

In summary, the human body—designed to coexist with variable natural fields—is not prepared to 
withstand constant exposure to artificial, repetitive, and highly structured signals. This can trigger silent yet 
cumulative cellular imbalances. This is one of the reasons why an increasing number of studies recommend 
minimizing continuous exposure and promoting electromagnetically neutral or modulated environments. 
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2.- Electromagnetic polarization: physical 

and mathematical concept 
 

An electromagnetic wave is composed of an 
electric field and a magnetic field, both 
perpendicular to each other and to the direction of 
propagation. 

Polarization describes the orientation of the 
electric field vector in the transverse plane. An 
electromagnetic wave is a disturbance consisting 
of two fields: 

 

An electric field 𝐸⃗  
A magnetic field 𝐵⃗  

Both oscillate perpendicularly to each other 
and to the propagation direction of the wave, 
usually denoted as 𝑘⃗ . For example, if the wave 
moves forward along the z-axis, the electric field 
may oscillate in the x-direction, while the 
magnetic field oscillates in the y-direction. 

 

What does “polarization” mean? 
 

Polarization is a concept that describes how the 
electric field 𝐄⃗  behaves over time in the plane 
perpendicular to propagation (for example, the xy 
plane). 

 

In other words: as a wave moves forward, in 
which direction is its electric field vibrating? 

 

Mathematical representation: 
The general form of the electric field in an 

electromagnetic wave propagating in the z–
direction is: 

 

𝐸⃗  (𝑧,𝑡)=𝐸⃗ₓ cos(𝑘⃗𝑧−𝜔𝑡+𝛿ₓ) 𝑥̂ +𝐸⃗ᵧ cos(𝑘⃗𝑧−𝜔𝑡+𝛿ᵧ) 𝑦̂ 
 
 

donde: 
 

Eₓ, Eᵧ : amplitudes of the x and y components 
δₓ, δᵧ: phase angles of each component 
ω : angular frequency 
k : wave number 
t : time 
z : position along the propagation direction 
 
Types of polarization 
 

Depending on the relationship between 
amplitudes and phases, different types of 
polarization occur: 
 

1. Linear polarization    

The electric field oscillates always in the same 
fixed direction (for example, only along x). 
Mathematically: δₓ = δᵧ, meaning both 
components are in phase.Example: laser light, the 
signal emitted by a straight antenna.  

 
 

2. Circular polarization 
 

The components Eₓ and Eᵧ have the same 
amplitude and are shifted by 90°. The electric 
field rotates, tracing a circle in the transverse 
plane. It can be right-hand or left-hand circular 
polarization, depending on the direction of 
rotation. Example: certain satellite antennas, 
radiation from specific astronomical sources. 

 

3. Elliptical polarization 
 

General case: the amplitudes are different or 
the phase shift is not 90°. The electric field 
traces an ellipse. This category includes linear 
and circular polarization as particular cases. 
Example: most natural electromagnetic 
sources, such as decomposed sunlight. 

 

 
 

These forms represent highly ordered and 
coherent waves, which are common in artificial 
sources. 

 
Why is this important? 

Polarization determines how an 
electromagnetic wave interacts with materials 
and biological systems. For example: 

 

• A linearly polarized field can induce 
electrical currents more easily in tissues or 
objects aligned with its direction. 

• A non-polarized field (such as natural 
light) is more chaotic and less efficient at 
coupling with biological structures. 

 

This means that artificial electromagnetic 
fields, being highly polarized and coherent, 
have a greater ability to generate physical 
effects in living tissues (even without heating 
them), a topic that is further explored later in 
the report. 

 

When we say that natural light is not 
polarized, it means that: 

 

 

• Many overlapping waves are present 
(sunlight, storms, etc.) 

 

• Each one has a different orientation of 𝐄⃗ , 
amplitude, frequency, and phase. 

 

• The random superposition of these waves 
prevents the existence of any fixed vibration 
direction. 
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Result: the electric field changes direction 
constantly in both time and space → there is no 
defined polarization. 

 

When we refer to artificial radiation, we mean 
coherent polarization. For example, an electronic 
generator (such as an antenna) produces: 

 

• A single frequency (monochromatic wave) 
• A fixed direction for 𝐸⃗  
• Perfectly repetitive and predictable 

oscillations 
 

Therefore, its polarization is well defined: the 
electric field vibrates, for instance, always along 
the x̂ direction. 

 
Comparison 
 
 Type of 
 EM field 

Polarization    Impact on the cell 

 Natural 
(sunlight, 
storms, etc.) 

Non-polarized 
Tolerable variability; the 
body adapts easily 

 Artificial (Wi-Fi, 
mobile phones) 

Fixed 
polarization 

Forced interaction; 
possible bioelectrical 
alteration 

 
 

Analogy. Imagine a cell as a leaf floating on a 
lake. If the wind comes from many directions 
(like a non-polarized field), the leaf sways gently. 
But if the wind always comes from the same 
direction (like a polarized signal), it repeatedly 
strikes the leaf in the same spot. Over time, that 
repetition causes fatigue and damage.  

This phenomenon is especially relevant 
during prolonged exposures, such as daily 
mobile phone use or being close to Wi-Fi 
sources. 

 

3. Biological impact of artificial 

polarization 
 

Human cells are not isolated structures: they 
communicate, exchange substances, and generate 
energy using natural electrical gradients across 
their membranes. These processes depend on a 
delicate bioelectrical balance that regulates 
everything from enzyme activity to gene 
expression. In this context, highly polarized 
artificial electromagnetic fields (such as those 
generated by mobile phones, Wi-Fi networks, or 
communication antennas) can disrupt that 
balance. 

 

Unlike natural fields, which are chaotic and 
non-polarized, artificial fields vibrate in a single 
fixed direction (linear or circular polarization) and 
exhibit a highly ordered structure (high  

coherence). This regularity makes them 
“aggressive” signals from a biological perspective, 
because the human body is not designed to 
receive constant electromagnetic stimulation in 
the same direction for extended periods of time. 

 

According to Yakymenko et al. (2018), this 
polarized structure increases the likelihood that 
the field will interfere with vital cellular functions. 
The main mechanisms affected include: 

 

1. Interference with cellular communication 
 

Cells communicate through electrical and 
biochemical signals. A constant polarized field 
can disrupt this signaling, creating interference in 
the “electrical language” used by neurons, 
hormones, and immune cells. It is similar to 
trying to speak in a room where a constant 
humming sound drowns out your voice. 

 

2. Alteration of membrane permeability 
 

Cell membranes control what enters and 
leaves the cell through ion channels. These 
channels open and close depending on voltage 
changes. Prolonged exposure to a polarized field 
can cause abnormal opening of these channels—
particularly calcium channels—leading to 
excessive ion influx and triggering metabolic 
imbalances. 

 

3. Enzymatic and mitochondrial dysfunction 
 

Mitochondria, which produce cellular energy 
(ATP), rely on electrical gradients to function. If 
this environment is disturbed, mitochondria may 
decrease their efficiency or release stress signals, 
affecting enzymatic processes involved in energy 
production, cellular repair, and growth. 

 

4. Activation of oxidative stress and genetic 
damage 

 

One of the most widely documented effects is 
the overproduction of free radicals—highly 
reactive molecules that damage proteins, lipids, 
and DNA. Yakymenko et al. (2018) found that 
more than 90% of the studies they reviewed 
reported an increase in free radical production 
after exposure to low-intensity but structured 
radiation (such as that emitted by mobile 
phones). This leads to oxidative stress, a 
condition that accelerates cellular aging and has 
been linked to chronic inflammation and 
neurodegenerative alterations.  

 

4. Effect of polarization on the organism 

(cells) 
 

When discussing the impact of artificial 
electromagnetic fields (EMFs) on the human 
body, what matters is not only the amount of 
energy they carry but also how that energy is 
structured. In particular, the polarization of the 
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electromagnetic field (that is, the fixed orientation 
in which its electric field vibrates) can influence 
biological systems as much as, or even more than, 
field intensity. Scientific studies (Panagopoulos, 
Johansson, and Carlo, 2015) have shown that fixed 
polarization—typical of artificial waves such as 
those emitted by mobile phones, antennas, and 
Wi-Fi networks—significantly increases the ability 
of these fields to interact with human cells. 

 

The reason is that, by vibrating always in the 
same direction, a polarized electric field exerts 
constant forces on the charged molecules present 
inside and outside cells, producing several 
biological effects.  

 

First, these continuous electrostatic forces act 
on essential ions (such as Ca²⁺, Na⁺, and K⁺), 
which are fundamental for the functioning of the 
nervous system, muscle contraction, and 
metabolism. This abnormal electromechanical 
dragging of ions alters their natural distribution, 
producing imbalances in the ionic environment 
and disturbances in cellular signaling. 

 

Second, exposure to a polarized field can induce 
the involuntary opening of ion channels in the cell 
membrane. These membranes contain channels 
that open or close depending on voltage changes; 
when an external field oscillates always in the 
same plane and at a given frequency, it can force 
these channels—particularly calcium channels—to 
open. As a result, an excessive influx of ions enters 
the cell in an uncontrolled manner. This disrupts 
the intracellular environment and triggers cellular 
stress, overloading certain enzymes and activating 
defense pathways in an attempt to restore balance. 

 

Third, polarized waves tend to produce local 
constructive interference when they overlap, 
generating areas where field intensity is amplified. 
This means that even if the average field value is 
low, in certain locations the electromagnetic field 
may spontaneously multiply in intensity. These 
localized peaks can damage sensitive cellular 
structures such as mitochondria, the nucleus, or 
the plasma membrane. 

 

These mechanisms explain why polarized fields 
are more bioactive than non-polarized fields of the 
same intensity. An illustrative experiment 
described in the literature exposed human 
epithelial cells to ~35 GHz radiation with different 
types of polarization. The researchers observed 
that when the wave was linearly polarized, it 
caused significant damage to cell membranes and 
condensation of genetic material; however, when 
the wave had the same intensity but circular 
polarization, the harmful effects were much 
weaker. This result shows that the structure of the 
signal (its polarization pattern) may be more  

 

relevant than the physical intensity of the 
radiation in determining its biological impact. 

 

In conclusion, the human body does not 
recognize polarized electromagnetic fields as part 
of its natural environment. Therefore, it reacts to 
them by increasing biological activity, treating 
them as foreign stimuli capable of altering 
internal functions without the need to heat 
tissues. This type of structural interference does 
not produce immediate thermal damage, but its 
effects may be cumulative and systemic, affecting 
multiple levels of the organism over time. For this 
reason, the scientific community has begun to 
consider polarization as a key parameter when 
studying the bioeffects of EMFs, opening the door 
to the development of protection technologies 
that modulate or neutralize this structure to 
mitigate its impact on health. 

 

5. Pranan technology: neutralization of 

electromagnetic polarization through 

passive autotransformers 

Constant exposure to artificial electromagnetic 
fields (EMFs) —such as those generated by 
antennas, mobile phones, Wi-Fi networks, or 5G 
systems— raises increasing concern not so much 
because of their power, but because of their 
physical structure: highly polarized, coherent, 
and repetitive.  

 

Unlike natural waves, which are random and 
have low electromagnetic power density, artificial 
signals vibrate continuously in a single fixed 
direction (fixed polarization), which increases 
their ability to interfere with bioelectrical cellular 
processes. 

Constant exposure to artificial electromagnetic 
fields (such as those generated by antennas, 
mobile phones, Wi-Fi networks, or 5G systems) 
raises growing concern not because of their 
intensity, but because of their physical structure: 
highly polarized, coherent, and repetitive.  

In contrast to natural waves—random and of 
low electromagnetic power density—artificial 
signals vibrate continuously in the same direction 
(fixed polarization), which enhances their 
capacity to interfere with bioelectrical processes 
within cells. 

In this context, Pranan technology emerges as 
a cutting-edge solution with a clear and 
scientifically grounded physical basis. Its devices 
do not block the signal or interfere with emitting 
equipment; instead, they act upon the structure of 
the electromagnetic signal, neutralizing its 
biologically disruptive characteristics. 
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5.1 Principle of operation: passive 
autotransformers and field restructuring 

 

The core of Pranan technology lies in self-
resonant passive autotransformers, a three-
dimensional structure made of advanced 
conductive and semiconductor materials (gold, 
silver, copper, germanium, silicon, 
nanodiamonds, among others) that capture, 
modulate, and re-emit environmental radiation. 

 

From a physical standpoint, Pranan devices 
operate in three phases: 

 

1. Capture of environmental electromagnetic 
radiation: 

 

They receive both natural and artificial 
radiation, especially those with high power density 
and fixed polarization. They do not require 
electrical power, as they are activated by the 
incident ambient radiation itself. 

 

2. Structural filtering by component: 
 

The autotransformer filters the transverse 
components of the field (those responsible for 
fixed polarization) and concentrates only the 
longitudinal components, which are not 
biologically harmful. This filtering process 
converts a structured and coherent signal into a 
more chaotic and random one, similar to natural 
patterns. 

 

3. Re-emission of non-Hertzian micropulses: 
 

Finally, the device emits ultra-weak, non-
Hertzian, non-polarized longitudinal magnetic 
micropulses. These vibrational patterns coincide 
with frequencies used by the organism for its own 
bioelectrical self-regulation (such as intercellular 
communication or membrane potential 
regulation). 

 
5.2 Mathematical basis and biological 

compatibility 
 

The biological impact of an electromagnetic 
field is closely linked to its coherence and 
polarization. 

Mathematically, an artificial wave can be 
expressed as: 

 

E(t) = E₀ · cos(ωt + φ) 
 

where E₀ is constant, and the direction of the 
electric vector is also fixed. This structural rigidity 
makes it easier for the wave to induce internal 
currents in the cell, affect ion channels, and 
resonate with molecular structures. 

 

In contrast, Pranan devices transform this 
signal into a sum of chaotic micropulses with 
random orientation: 

 

E(t) = Σ Aₙ · cos(ωₙt + φₙ) · ûₙ 
 

 

where Aₙ, ωₙ, φₙ are variable amplitude, 
frequency, and phase, and where ûₙ vectors point 
in random directions, with frequencies and 
phases varying over time.. 

 

From a biophysical perspective, reducing the 
coherence and polarization of an electromagnetic 
field decreases its ability to interact structurally 
with the nervous system, DNA, or mitochondria. 
This translates into lower oxidative load, reduced 
activation of cellular stress pathways, and 
restoration of natural neurophysiological 
rhythms. 

 
5.3 Experimental evidence and 

demonstrated efficacy 
 

The tests carried out with Pranan technology 
have shown objective improvements in 
physiological parameters such as: 

 

• Reduction of free radicals (ROS) and 
oxidative stress markers 

• Improvement in neuronal coherence 
• Decrease in inflammation indicators 
 

These effects cannot be attributed to “passive 
protection” or placebo responses, but rather to a 
real change in the impact produced by the 
incident electromagnetic signal, which is 
transformed by the device into a stimulus 
compatible with human physiology. 

 
5.4 Technological comparison: the key 

lies in the structure 
 

Unlike other technologies on the market that aim 
to shield, reflect, or block radiation (often with 
limited results and frequently incompatible with 
connectivity), Pranan’s approach is structural 
rather than obstructive. This means that it: 

 

 

 

• Does not affect Wi-Fi, mobile phones, 
Bluetooth, etc. 

• Acts directly on the polarized structure of 
the wave 

• Operates without external energy, with 
maximum efficiency thanks to its internal 
resonant autotransformer 

• Emits signals compatible with the body’s 
bioelectrical processes 

 

This gives it a significant advantage in terms of 
both efficacy and compatibility, establishing it as 
a technology consistent with the physical and 
bioelectrical principles that govern the 
interaction between radiation and living tissue.. 

 
6. Resonant structures and selective 
filtering: physical principles of Pranan 
autotransformers 
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Pranan’s passive autotransformers, based on 
superimposed pattern circuits, form resonant 
structures capable of locally modifying the 
behavior of electromagnetic fields. As described by 
the Casimir Effect, when cavities or metallic 
surfaces are introduced at micrometric scales, the 
spectrum of allowed modes is altered: certain 
frequencies are amplified while others are 
suppressed, generating observable forces. 

 Pranan devices reproduce this principle 
through nanotechnological pattern structures that 
actively filter environmental frequencies via 
selective resonance, resulting in a coherent 
redistribution of radiation pressure. This 
reorganization creates an electromagnetically 
stable zone that protects the human body from 
artificial interference. Pranan devices are designed 
to selectively filter these transverse components, 
reducing their impact, while allowing the passage 
of longitudinal components—softer and more 
adaptive—which are rebalanced inside the device 
through geometric and frequency patterns similar 
to those of living systems in equilibrium. 

The entire process occurs without the need for 
external electrical power. The physical structure of 
the devices (based on precise structures and 
layered pattern circuits) passively modulates 
background electromagnetic fields, generating a 
local reorganization of the energetic environment. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Taken together, Pranan technology applies 
principles from quantum electrodynamics and 
resonant cavity physics to create a bubble of 
coherence in the immediate environment, 
restoring conditions favorable for the 
bioelectrical and biochemical functioning of the 
human organism, as demonstrated by clinical 
trials conducted with Pranan devices.. 

 
Conclusion 
 

The technology used in Pranan devices, based 
on passive autotransformers, provides a 
scientifically grounded response to the growing 
problem of artificial electromagnetic 
polarization. By transforming polarized fields 
into natural, non-polarized, ultra–low-frequency 
signals that operate within the same range as the 
organism’s own absorption peaks—meaning, 
signals compatible with human biology—this 
technology not only protects but also helps 
restore the organism’s energetic and bioelectrical 
balance. This mechanism is consistent with field 
physics and cellular bioelectricity, and its efficacy 
has also been demonstrated in controlled clinical 
studies, reinforcing its value as a next-generation 
tool for electromagnetic protection. 
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