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egenerative medicine, as
R we currently understand

it, revolves around three
core principles: cell-based
therapies such as stem cell transplants,
non-cell-based treatments like
exosomes, and biophysical methods.
The latter includes biochemical signals,
biomechanicalforces, and bioelectric
communication.' Significant progress has
been made in understanding traditional
cellular signalling, involving proteins,
lipids, hormones, carbohydrates, RNA,
and othersmall molecules that control
cellfate decisions. However, the role of
biophysical forces—mechanical, magnetic,
acoustic, redox, and bioelectrical—is often
underappreciated in shaping biology at
both the cellular and tissue levels.?

Regeneration necessitates the

precise coordination of growth and
morphogenesis. This process involves a
powerful yet largely enigmatic system of
biophysical signals that operate during
regeneration, embryonic development,
and the formation of tumours. lon
transporters play a critical role by
generating pH and voltage gradients, as
wellas ion fluxes, which in turn regulate
cell proliferation, differentiation, and
migration. Endogenous bioelectrical
signals are crucial for controlling wound
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healing, limb development, left-right
patterning, and spinal cord regeneration.
Recent breakthroughs in molecular
biology and imaging technology have
provided unprecedented insights into the
sources and downstream effects of ion
flows. Beyond the current emphasis on
molecular genetics and stem cell biology,
the artificial modulation of bioelectrical
signals in somatic tissues represents a
powerful approach that could significantly
enhance our understanding and
augmentation of regenerative capacity.

From a quantum biology perspective,
electromagnetic interactions and photonic
communications at the intracellular and
intercellular levels are essential for the
evolving complexity of eukaryotic cellsand
metazoan species.

DOES ELECTRICITY PLAY A ROLE IN OUR
CELLS?

All cells possess ion-channel proteins and
pumps that establish their resting potential
(Vmem), a key parameter regulating various
cellbehaviours, including proliferation,
differentiation, apoptosis, migration, and
polarisation. This phenomenon is observed
across a wide range of cells, from yeast to
human stem cells, and is vital for processes
such as stem cell differentiation and
embryo development 3
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Thetransmembrane potentials of eukaryotic cells, regulated by ion
channelsand pumps, are crucial forembryo developmentand organ
morphogenesis. lon channels allow passive ion flow across the cell
membrane along electrical and concentration gradients, while ion pumps
work against these gradients, often coupled with ATPase activities*®

Research on model organisms, including planarians, drosophila,
zebrafish, xenopus, mice, and humans with specific genetic
mutationsin ion channels and pumps, indicates that changes in
transmembrane potentials can lead to significant morphological
alterations during development 87.88.10112

There is growing scientific interest in the roles of specific ion
channels in development, cancer, and regeneration, and in the
mechanisms of endogenous bioelectricity in wound healing and
regeneration .1

An organelle of interest here is the centrosome, which is
an organelle in eukaryotic cells, and functions as a nanoscale
molecular electronic generator that continuously supplies
the microtubule network with electric currents, creating an
electromagnetic field that facilitates mitosis.'®

Electromagnetic oscillations in chromatin, triggered by the
energy-consuming activities of DNA/RNA polymerases and
cytoskeletal electronic pulses, are transmitted to chromatin
fibres through microtubules, generated by the centrosome and
the cytoskeleton ATPases. These interactions regulate gene
transcription and tissue morphogenesis."” 8

During embryogenesis, cell proliferation and differentiation result
in programmed changes in cellular electromagnetic fields (oscillatory
frequencies and bioelectricity of transmembrane potentials) across
different parts of the embryo, leading to organ formation.

The electromagnetic field of cells in a specific organ directs stem
cells and progenitor cells when to differentiate or self-renew by
influencing their chromatin organisation.2%2'#
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The preference for specific cellular electromagnetic frequencies
to differentiate or remain quiescent determines the size and shape
oftissues. Epigenetic regulatory loops, triggered by changes in the
electromagnetic oscillation frequencies of chromatin regions rich in
noncoding RNA, play a role in these processes.

Michael Levin proposed that bioelectricity, regulated by
transmembrane potentials, can be seen as the software that
programs the cellular hardware to perform complex morphogenetic
transformations.

SELECTIVE STIMULATION OF CELLS CAPABLE OF REGENERATION
Membrane potentials of cells from more differentiated states
are usually hyperpolarised.® Thus, they are much less sensitive
to the environmental changes of EMF, and the intracellular EMF
of differentiated cells is not likely to be interfered with by the
alterations of EMF of other cells.2* Alternatively stem cells and
progenitor cells usually possess depolarised membrane potential,
which is more likely to transcriptionally respond to the changes of
external EMF through the alteration of intracellular EMF2
Crucially, it is becoming clear that bioelectricity is not simply one
more layer of mechanism that is required alongside biochemical
cues and stress forces to implement morphogenesis: it enables
unique, powerfulinformation-processing capacity that facilitates
scaling of cells into complex morphogenetic collectives.
Itisimportant to remember that, in humans, bioelectric
signals can regulate the electro diffusion of neurotransmitter
molecules especially serotonin in and out of cells, alter clustering
of KRAS receptors in the membrane ?® influence voltage-sensitive
phosphatases,? modulate integrin signaling,? regulate cell
volume,?® and alter chromatin states.®The results of the bioelectric
currents delivered during the developmental phases can be seen
long-term or after a delayed period in the outcome.
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In regeneration, the bioelectric circuits tend to function as the
early decision-making switch that selects among downstream
morphogenetic programs that function long after the initial stimulus
isgone. For example, prolonged osteogenic effects occurlong after
discontinuing electrical stimulation,*® and the post eight to 10 days
of regeneration of planarian heads and tadpole tails is kickstarted
by an electrical state occurring during three hours or one hour,
respectively during their development.®

UNDERSTANDING QMR

In physics, a quantum refers to a discrete amount of energy that is
directly proportional to the frequency of the associated radiation.
Forexample, a photon represents a quantum of light, and an
electron represents a quantum of electricity. According to Planck’s
law, the energy delivered depends solely on the frequency.

The term “quantum” was introduced to modern physics by Max
Planckin 1901. While attempting to explain black-body radiation
and the colour changes of heated objects, Planck proposed that
energy is not emitted in a continuous wave but in discrete packets
or bundles, which he called quanta.

The relationship between energy and frequency is captured
in the equation E=hf, also called the Planck relation or Planck-
Einstein relation, where E is energy, h is Planck’s constant, and
fis the frequency of the electromagnetic wave. Essentially, this
means that the energy generated is proportional to the frequency
of the wave.

A QMR wave comprises specially tuned peaks of multiple
electromagnetic frequencies, specifically 16 peaks at 4MHz
intervals ranging from 4 to 64MHz. This configuration stimulates
natural cellular metabolism by delivering energy directly to skin cells
and mesenchymal stem cells (MsC).

Beautyform Medical’s Rexonage® technology is built upon
the scientific principles detailed above, delivering innovative
regenerative treatments through Quantum Molecular Resonance
(QMR). Rexonage? utilises this precise frequency modulation to
enhance cellular activities, promoting regeneration and healing
through the principles of quantum molecular resonance.

QMR devices generate the necessary quanta by altering
harmonics, targeting biological tissue with precision. Each quantum
acts like a bullet, breaking different molecular bonds through
hyperresonance generated by the energy. This process disrupts
molecular bonds without generating heat or causing trauma,
resulting in the creation of free ions.

The creation of free ions leads to the modification of ionic
concentration in the intracellular/extracellular matrix of the cells,
generating a significant change in the transmembrane potential of
the target cells.
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WHAT IS THE OUTCOME OF THE CHANGE OF THIS

TRANSMEMBRANE POTENTIAL?

1. The primary action of this device is to target the mesenchymal
stem cells (MSCs) located under the skin, often found in fat
pads that diminish as we age. MSCs are multipotent adult stem
cells capable of differentiating into various cell types within the
mesodermal lineage.

Using QMR technology, cell regeneration is stimulated by
enhancing cell metabolism. This stimulation leads to fat
regeneration, skin regeneration, and remodeling of the basal
membrane and dermis.

QMR applied to human mesenchymal stromal cells from bone
marrow showed transcriptional changes and up regulation

of genes (e.g, MMP1, PLAT, A2M) which are involved in the
development processes of embryogenesis, wound healing and
angiogenesis.®

N

. The second effect of QMR technology is its ability to decrease
inflammation and mitigate the inflammatory component of ageing.
When QMR is applied to tissug, it polarises resident macrophages,
which then produce anti-inflammatory cytokines such as IL-10
and reduce the levels of inflammatory cytokines like IL-1B. This
unique capability makes QMR technology particularly effective in
addressing the inflammatory aspects of the ageing process.
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3. QMR technology significantly enhances the production of
collagen type Ill, which is crucial for both structural support and
cellular function. Collagen type | is a stiff fibrillar protein that
provides tensile strength, whereas collagen type Il forms an
elastic network, storing kinetic energy through elastic rebound.

Collagen type | builds a scaffold with thick fibres, but its
maturation depends on collagen type Ill, which generates
thinner, less durable fibres with high turnover. This interplay
between collagen types | and Il maintains the structural integrity
and elasticity of tissues, emphasising collagen type llI's role in
regeneration. Collagen type lis found in skin, tendons, vasculature,
lungs, heart, and other organs, and it constitutes most of the organic
material in bones and teeth. Reticular fibres, composed of collagen
type Ill, often accompany collagen type I.
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LIMITATIONS OF HEAT-BASED TECHNOLOGIES

At temperatures significantly above 37°C, collagen’s triple-helix
structure collapses as both inter- and intra- molecular bonds are
broken, leading to the dissociation of the resulting unstructured
collagen molecules. Due to time-temperature equivalence,
denaturation does not occur at a specific temperature but rather
at specific time-temperature combinations. When a critical
time-temperature threshold is exceeded, the functional collagen
is eventually lost, transforming the tissues into gel-like, gelatinous
materials. This transformation results in a loss of load-bearing
ability, including stiffness and toughness. Additionally, soft tissues
shrink significantly during denaturation. These processes are not
instantaneous but instead follow exponential functions.®

LONG-LASTING EFFECTS
One of the most significant advantages of the QMR treatment is
its long-lasting effects. Studies have shown that the application of
bioelectrical signals not only provides immediate results but also
leads to delayed outcomes. Consequently, patients will continue to
experience improvements in the months following the treatment.
The treatment is not based on heat or inflammation, it is not limited
by colour of the skin and there is no downtime or pain for the
patient. Itis regenerative at all levels by stimulating mesenchymal
stem cells and reducing the inflammatory component of ageing,
and the likelihood of dealing with patient complaints related to
scarring, post-inflammatory hyperpigmentation, fat loss and many
more (rare but not impossible) does exist.*%*

For more information, scan the QR code on the previous page. ©111
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