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Quantum Theory Underpins Electromagnetic
Therapies for Pain Management
Exploring the use of quantum-based energy medicine modalities
for the treatment of pain in clinical practice.

Robert D. Milne, MD

Editor’s Note:
One of the most important subjects in complementary and
alternative pain medicine is the administration of electrical
currents and electromagnetic energy fields—including the use
of laser, light, and radio waves. In this article, two researchers who have dedicated themselves to understanding why
these measures help manage pain, explain the basics of physics
known as “quantum theory” and explore its uses in pain medicine. We encourage Drs. Milne and Sorgnard—and others—
to pursue this avenue of research.
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What Is Quantum Biology?
In 1943, Erwin Schrödinger, the Nobel Laureate and
founder of quantum theory, proposed that living matter
at the cellular level can be thought of in terms of quantum
mechanics—pure physics and chemistry.1 Since then, biologists have struggled to understand and embrace the infinite possibilities of quantum biology.2-10 Medical understanding of quantum mechanisms of action and/or specific
quantum treatments have lagged, however, because the role
of quantum physics in biology is neither well understood
nor taught in medical schools.11 In fact, it wasn’t until the
1990s that researchers began to explore biology via the
quantum theory.
It is easy to understand, therefore, why most physicians,

with minimal exposure to the vocabulary of quantum biology, look skeptically at the vast therapeutic potential of
“energy medicine” to provide real patient-centered results.
At the present moment, the clinical application of innovative cellular signaling energy and combined quantum
modalities provide an important contribution to the mitigation of pain.
Understanding the Terminology
We assume that life is a molecular process. Molecular processes operate according to the quantum theory; therefore, life is a quantum process. With more than 50 trillion
quantum living cells, humans interact with all the other
quantum fields in their environment. The word “quantum”
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comes from the Latin word “quantus,”
which means “how much.” “Quanta”
is plural for quantum. Quantum is
the minimum amount of any physical entity involved in an interaction.
Behind this, one finds the fundamental notion that a physical property
may be “quantified,” and as such has
certain discrete values. This is referred
to as the “hypothesis of quantization.”
The magnitude of these values also has
certain discrete values. For example,
an entity, such as human nerve cells,
has quantified energy transfer of a certain number of subatomic elementary
particles of matter called fermions or
photons.
We can also consider that a prerequisite for life is the ability to provide
a steady-state condition via a flow of
bioelectrical energy and chemicals.
This steady-state condition maintains
electrochemical imbalance across biomembranes; transduces and amplifies
minute signals into definite actions;
summons energy at will; and engages
an extremely rapid and efficient energy
transformation.10 From the work of
Pischinger12 and recently, Pienta and
Coffey,13 we know that energy transformation is effected through a coherent cellular matrix.
“Cells and intracellular elements
are capable of vibrating in a dynamic
manner with complex harmonics, the
frequency of which can now be measured and analyzed in a quantitative
manner by Fourier analysis [and other
methods],” wrote Pienta and Coffey.13
The authors also noted that growth
factors or the process of carcinogenesis can alter these vibrations. “It is
important to understand the mechanism by which this vibrational information is transferred directly through
the cell [and throughout the organism]. From these observations we
propose that vibrational information
is transferred through a tissue tensegrity matrix that acts as a coupled
2
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harmonic oscillator operating as a
signal transducing system from the
cell periphery to the nucleus and ultimately to the deoxyribonucleic acid
[DNA]. The vibrational interactions
occur through a tissue matrix system
consisting of the nuclear matrix, the
[microtubular] cytoskeleton, and the
extracellular matrix that is poised to
couple the biological oscillations of
the cell from the peripheral membrane to the DNA. The tensegrity tissue matrix system allows for specific
transfer of information through the
cell [and throughout the organism]
by direct transmission of vibrational
chemomechanical energy through
harmonic wave motion.”13
Another term uncommon to pain
treatment, but applicable here, is “resonance.” While usually recognized
as increasing sound or vibration, the
term resonance also may apply to
enhancing electricity or energy. Pain
treatment modalities and instruments
that operate on quantum theory use
resonance to increase energy in and
between cells. Molecular resonance
is best understood with an analogy
in the macroscopic world. When a
piano tuner strikes a tuning fork next
to the piano, the specific piano string
will vibrate when it is correctly tuned
to the same frequency. Similarly, cells
resonate and energy transfer between
molecules is a very fast process (10-8 to
10-15 seconds).10
We propose an encompassing model
concept called “Quantum Resonance
Induction” to make the point that
the electric currents and electromagnetic energy fields administered for
pain treatment electronically induce
and amplify resonant subatomic particle movements and activity to create
healing within cells.
The idea of molecules communicating and exchanging energy by electromagnetic resonance fits in with
accumulating evidence that cells and
| January/February 2013

organisms are liquid crystalline, that
all the molecules, especially those
made up of 70% water, are aligned
in chaotic synchronization, working
coherently together.10 As molecules
self-assemble into structures on all
scales, one would not be surprised to
find vibrations and resonance over the
entire range of frequencies throughout the cell, and indeed throughout
the whole body.10
Serbian researchers Veljković and
Cosić essentially asked a fundamental question in biology: What is it
that enabled the tens of thousands
of different kinds of molecules in
an organism to recognize their specific targets?14 They proposed that
molecular interactions are electrical in
nature, and they take place over distances that are large compared with
the size of molecules. Dr. Cosić later
introduced the idea of dynamic electromagnetic field interactions—the
idea that molecules recognize their
particular targets and vice versa by
electromagnetic resonance.8 In other
words, the molecules send out specific
frequencies of electromagnetic waves,
which not only enable them to “see”
and “hear” each other, but also allow
them to influence each other at a distance and become ineluctably drawn
to each other if vibrating out of phase
(in a complementary way).
Dr. Cosić studied how charges moving to the excited protein or nucleic
acid sugar-phosphate back-bone will
produce electromagnetic radiation
of specific frequencies corresponding
to the electronic energy distribution
along the chain. She repeated the
procedure for many proteins with the
same function and found that more
than 1,000 proteins from more than
30 functional groups had been analyzed. Remarkably, the results showed
that proteins with the same biological function share a single frequency
peak, while there is no significant
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peak in common for proteins with
different functions. Furthermore,
the characteristic peak frequency differs for various biological functions.
The same results were obtained when
regulatory DNA sequences were
analyzed. Cosić referred to this phenomenon as the resonant recognition
model of molecular function. The
important point is that a protein or
DNA sequence generally has more
than one function, but it vibrates at
one frequency for each function.8 If
this theory continues to develop, then
one day in the future specific resonant
frequencies may be supplied to living
cells and tissues to induce healing.

diodes [LEDs], laser needles),24-27 electric cell-signaling treatment (EST),28
and the newest combination of therapies that essentially combine several
different modalities into a single clinical device (SynRG-QRSI).28 Many of
these technologies offer advantages
and disadvantages. While the development of effective instrumentation
that produces reliable results is very
challenging, rapid progress is being
made in the clinical practice of quantum-based technologies.
Some of the quantum-based energy
medicine modalities are described
below.

Pain Treatment Based on
Quantum Theory
Pain is the perception of discomfort
at one focus or many foci in the body,
and the transmission of a pain signal
from the peripheral sensory receptors
to the brain is a dynamic process. It
has now been shown that the first
nerve connection, or synapse, where
the peripheral nerve meets the central
nervous system in the dorsal horn, is
where both pain (hyperalgesia) and
pain relief (analgesia) are processed.15
This is accomplished through the
ascending stimulatory pathways and
modulated by the descending inhibitory pathways. It is also through the
interactions between these two pathways that acupuncture is thought
to affect pain16 via a mechanism(s)
that has not yet been scientifically
established.17
The use of electronic instrumentation has grown exponentially over the
past 30 years. Many new therapeutic
technologies have been developed for
the diagnosis and treatment of pain,
including electrotherapy,17 transcutaneous electrical nerve stimulation
(TENS) therapy,18-20 piezoelectric
therapy,21 ultrasonic therapy,22,23 light
therapy (eg, lasers, light-emitting

Mechanical vibration is the use of
very fine physical oscillations to produce therapeutic benefits. Studies
have shown that vibration therapy
causes myriad physiologic changes
in various organ systems, including
the musculoskeletal, endocrine, and
nervous systems. Within the musculoskeletal system, vibration has been
shown to increase muscle strength and
power,29 as well as flexibility through
muscle lengthening.30 The former is
thought to occur through stimulation
of the “stretch reflex” (tonic vibration
reflex) by vibratory amplitudes of 2 to
4 mm.31 Vibration therapy has been
shown to decrease back pain and has
resulted in increased bone strength
in patients with osteoporosis and
osteopenia.32-35
Vibration therapy has also resulted
in endocrine changes within the body,
including up to a 460% increase in
growth hormone production, up to a
7% increase in testosterone production, and a 30-fold decrease in cortisol levels.36 This therapy can also
affect the nervous system, with one
study illustrating reduced tremor in
conditions such as multiple sclerosis, amyotrophic lateral sclerosis, and
Parkinson’s disease.37 In the authors’

Mechanical Vibration
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experiences, even microfine vibration with amplitude of approximately
0.01 mm was efficacious in providing additional pain relief without
the displeasing thumping sounds
that accompanied longer vibratory
amplitudes.38
Light and Low-level Light Therapy

Light and low-level light therapy
(LLLT) is painless, nontoxic, and has
minimal or no side effects. One of the
safest forms of light therapy uses lowlevel light in the form of LEDs.39 The
beneficial effects of LLLT include an
increase in the body’s production of
adenosine triphosphate (ATP) and
endorphins to reduce pain; decreased
inflammation, edema, erythema,
and sensations of warmth; improved
lymphatic drainage; increased blood
circulation (particularly to areas of
trauma); an increase in the proliferation of fibroblasts and osteoblasts;
and up to a 75% increase in enzymatic activity.25 Clinical experience
has shown that the use of LLLT in
the form of LEDs augments pain
reduction via the resonant vibration frequency of the photons. Light
therapy is truly quantum based, as
the photons appear to stimulate the
harmonic vibration of atoms within
the cells and improve intercellular
communication via resonant energy
transduction through microtubules
and gap junctions.40
Acoustic Sound

Ultrasound has been used for many
years both diagnostically and therapeutically.22,23 Sound waves stimulate
motion of fluids through the body
and brain, bringing oxygen and other
nutrients to tissues. This increases
serotonin, dopamine, and other neuropeptides, which help in altering our
perception of pain.41 Additionally,
there appears to be a second, less scientific understanding of the effects
Pra cti ca l Pa i n M a n a ge ment
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Figure 1. Inflammation cascade process.

of sound vibration on pain. Since
the discovery of music, sound waves
have been used as a soothing method
of relaxation and there are numerous anecdotal reports of healing
with sound and music. The mechanism involved in this process may
be directly related to frequency resonance, as it appears that each of our
various organs has their own specific
frequencies at which they resonate
in a healthy state.42 A growing number of researchers feel that exposing
unhealthy organs to their “healthy”
resonant frequencies will assist the
organs in returning to their normal
state of resonance and health. By
delivering specific frequencies directly
through the body, an entirely different system of the body (the brain
stem and spinal cord) is brought into
play, offering the possibility of direct
entrainment cellular stimulation.42,43
Magnetic Vibration

There is abundant evidence that magnetic and electric fields affect living
organisms. Even the simplest life
forms make use of electric and magnetic field effects, illustrated clearly
in the process of signal transduction through the gated transport of
sodium, potassium, calcium, and
chloride ions in neurons.44 Over the
past 30 years, scientists have classified
magnetic fields into two broad groups:
static and time varied. Static fields are
further subtyped as either permanent
4
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or direct current electromagnetic.
Time-varied fields are either pulsed
electrical current or radiofrequency
sinusoidal fields.45,46 Magnetic therapy, based on modest static fields produced by permanent magnets, has not
sufficiently distinguished itself from a
more accepted form that is based on
high-pulsed magnetic fields produced
by electromagnets. The actual mechanism by which electromagnetic fields
produce biological effects is under
intense study35,47; and the evidence
suggests that magnets act on biological systems in multiple ways.33,35,47-54
The seminal work of Michael
Faraday in the mid-1800s demonstrated that an imposed magnetic
field actually moves electric current.55-57 This induced energy current could be expected to transport
or mobilize areas of unusually high
stagnant protons in dysfunctional
cells and tissues and thereby help
normalize the affected tissue pH
(acidosis).58 An important aspect of
magnetic fields is that they permeate all body tissues without interference. Various cell structures, including mitochondria, are stimulated by
magnetic fields, and relatively small
magnetic energies are required to
affect chemical reactions in cells.54
These effects are widespread and
include increases in intracellular calcium through changes in the calcium
channel, changes in the sodiumpotassium pump, increases in
| January/February 2013

ribonucleic acid/DNA production,
increases in conversion of ATP to
adenosine diphosphate, and stimulation of cyclic adenosine monophosphate (cAMP).54,59 Additionally, free
radical production can be decreased
significantly by magnetic fields at
strengths as low as 10 to 100 gauss.60,61
No cellular damage has been seen
from even the most powerful static
magnetic fields.
The extracellular fluid is very sensitive to the application of magnetic
fields. The body is at least 65% fluid,
which is mostly a salt, electrolyte,
and ion solution. Externally applied
magnetic fields will influence and
charge currents, as well as the electromagnetic field states of the body’s
fluids.59
There is evidence that magnetic
fields decrease vascular resistance,
and increase tissue oxygen perfusion.44,62 The effect reduces swelling
and decreases clotting and platelet
adhesiveness.35 Human and animal
studies have shown decreased nerve
cell firing after exposure to magnetic
fields, which may affect pain perception.61,63 Studies with salamanders
show that they can be put into deep
sleep anesthesia using electromagnets.61 In fact, specifically designed
electromagnets are already used in
nerve conduction testing and brain
stimulation research.64,65
Magnets produce specific and
direct actions on acupuncture points
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and meridians66 that are very rapid,67
mediated by the microcurrents generated through the Faraday effect via
the tendinomuscular systems that
transmit electrical stimuli.27
Electricity

Electricity has played an integral
role in the function of many of our
organ systems and is routinely used
in the diagnosis of heart disease and
disease of the nervous system.68 A
citation in the early 1900s expounds
on the benefits of electric current for
“…the relief of the superimposed infiltration and chronic inflammation”
for an enlarged prostate.69 The same
reference goes on to state that, “The
employment of electricity is amply
justified [in cases of pathologically
incurable diseases] for the improvement of metabolism, the promotion
of comfort, and the prolongation
of life, even when no cure can be
expected.”69
It is well known and well accepted
that electricity plays an important
role in contemporary medicine.70
Our largest organ, the skin, generates
a voltage across itself everywhere on
the body, yet the signaling function
of this “skin battery” remains largely
unexplored.68 In diagnostic applications there are a number of valuable
devices such as electrocardiography,
electroencephalography, electromyography, nerve conduction velocity,
electro-oculography, electroretinography, electronystography, electrocochleography, evoked potentials, skin
galvanic/impedance tests, bioelectric
field imaging (BFI), current perception threshold testing, and nerve
conduction testing.
The historical development of therapeutic electrical modalities include
a number of medical devices: TENS,
percutaneous electrical nerve stimulators, powered muscle stimulators,
interferential current devices, spinal

cord stimulators, electroconvulsive
therapy, high-voltage galvanic stimulators, transcranial electric stimulators, microcurrent stimulators, bone
growth stimulators, deep brain probe
stimulators, and most recently, EST
devices.
Sensory and motor neural activities
are associated with the action potential, and most biochemical interventions become electrical events. Odell
and Sorgnard introduced the concept of treating inflammation with
parameter-specific EST, defined as
a digitally produced sinusoidal electronic signal with associated harmonics to produce necessary, desired
physiological effects.28,71 The signals
are produced by advanced electronics
not available even 10 years ago.
EST appears to modulate, facilitate, or accelerate the naturally
occurring inflammatory process
without interfering with the normal
inflammatory cascade progression
until the inflammation is resolved.
Concomitant cellular mechanisms
support
the
anti-inflammatory
effects of EST and published literature states that inflammation leads to
numerous chronic conditions, especially chronic pain. The mechanisms
of action of the applied EST can be
effectively used to reduce or modify
the undesired symptoms normally
present during this inflammation
cascade process. This is illustrated in
Figure 1.
There are a number of mechanisms
of action described in the treatment
provided by EST. These actions
include an oscillo/torsional effect, pH
normalization, balancing metabolic
concentration differences, cAMP formation and activation (leading to the
normalization of cell function), cell
membrane repair and stabilization,
salutary effects on metabolism, sustained depolarization of the nerve cell
membrane (producing nerve block),
January/February 2013 |

immune system support, and the
obvious macro benefits of increases in
blood flow and edema reduction.69
The early systems, or TENS, use
amplitude modulation (AM) only
with frequencies at or between
approximately 1 to 200 Hz. These
AM frequencies tend to stimulate
and cause neurons to fire. Depending
on the rate of nerve impulse firing,
a number of physiological mechanisms of action can occur. A simple
way of thinking about the differences
between EST and TENS is that EST
frequency ranges tend to signal, while
well-known TENS ranges tend just to
stimulate.
EST electrical energy devices use
either spread-spectrum frequency
hopping, frequency modulation
(FM), or AM combined with FM
as the basis for signaling the biosystem to initiate complex biochemical responses and actions—such as
hormone imitative effects, secondmessenger formation (cAMP), inhibition of smooth muscle contraction, vasodilatation, membrane stabilization, and others. To accurately
hypothesize or project how TENS
and next-generation EST devices will
affect or manipulate the naturally
occurring electrical properties of the
human biosystem will require additional ongoing scientific and clinical
research.
Development of Combination
Medical Devices
Extensive clinical research recently
began examining newer electronic
devices that integrate different groups
of available energy sources. Quantum
resonance-specific induction (QRSI)
is an innovative technological device
that combines the scientifically documented technologies of light, sound,
electric cell signaling, magnetism, and
microvibration. Then, these technologies are synergistically combined to
Pra cti ca l Pa i n M a n a ge ment
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produce multifrequency rapid induction of synchronistic gap junction
resonance. As theorized by Hameroff
et al,7 the device may normalize cellular dysfunction by enhancing
cell-energy communication. In the
clinical setting, rapid change in acupuncture point sensitivity and pain
relief is noted for many types of pain
syndromes.28
The next-generation prototypical device is currently under clinical
investigation, referred to as SynRGQRSI. This device combines the above
technologies with EST via spreadspectrum frequency generation. Early,
unpublished clinical data indicate significant promise as a rapid method of
normalizing cell and tissue function,
thereby providing rapid pain relief in
the clinical setting. Research on the
synergistic properties of mechanics,
sound, light, magnetism, microvibration, and electricity theoretically
produce resonance-specific induction
of g synchrony and voltage increases
via gap junction quantum effects in
microtubules.7 The increased voltage

in the cells improves proton motive
force and enhances cell-to-cell communication with resultant rapid relief
of pain. Since electrical gap junction
communication is noted to be higher
in the descending pain pathways,72
the mechanism of action of these
devices for pain relief may lie in the
enhancement of the descending pathway’s electrical function.73

will hopefully direct future efforts
to elicit the underlying mechanistic explanation for the rapid cellular
energy changes and the clinical observation of rapid mitigation of pain.

Summary
We see future directions of research
and clinical use to include the synergistic incorporation of the above
technologies with recent developments in quantum physics in the
realms of coupled “small-world”
networks as they pertain to biological oscillators and bipolar amacrine
nerve networks,74 Josephson junction
arrays, central neural networks, cellular microtubule function in energy
transfer, and the use of QRSI technologies to improve proton motive
force and cellular energy capacity.
Uncovering the varied methods that
energetically affect these networks
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