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FAITH MOVES MOUNTAINS. But may not convince scientists and physicians. Since
our company was founded, we have made every effort to carry out scientific
research on the effects our products have, to provide evidence for them and to

continue their development.

Qur success proves us right. In the 15 YEARS OF OUR COMPANY'S EXISTENCE, We
have grown from a small office ro a group active in 47 countries, with more than
7,000 sales partners worldwide and 60 employees in our company headquarters

in Liechtenstein. What's even more important: More than 1 million satisfied users

worldwide are ensuring that the number of impressive user reports increases daily.

For example, a study evaluated by the Zurich statistics and data management
company Brunner & Hess on 658 patients (>70 % between 50 and 70 yrs.) over a

six-week therapy period led to the following results:

> Reduction of chronic pain in every 2nd patient
- Improved sleep in every 2nd patient

- Improvement in quality of life for more than 66 % of the patients
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From our previous experience, we know, how-
ever, that for long-term use this success rate

rises to OVER

From our collaborative work with many physi-
cians and clinics, we have conclusive, positive
user reports, studies and publications, and
above all, a rapidly growing number of medical
practitioners convinced of the benefits BEMER
provides. The Consensus Document signed by
numerous, internationally prominent physi-
cians and scientists in 2010 represents one of

the milestones in this development.
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Editorial

The technological development history and
current significance of the “physical BEMER®
vascular therapy” in medicine

The history of BEMER technology, whose preliminary
highlight is the development of the signal configuration
that is currently used in therapeutic systems to apply
the “physical BEMER® vascular therapy”, began in 1998.
The basis for this was the development of a specific base
signal, which differed from all signal forms used in non-
specific electromagnetic field therapy until that time due
to a particular mathematical formula and the physical
signal form resulting from it.

However, the initial considerations on the develop-
ment of this special signal were still dominated by theidea
that the transfer of electromagnetic energy — in a way like
a catalyst — could be used to intervene in, and activate,
certain biomolecular processes in an organism. Today
we can say that, in light of the small amount of energy
transferred, this fact is not the decisive determinant of
effectiveness. Instead, it is particularly the rhythm of the
signal configuration, that is, the selection of repetitions
(frequencies) and vascular-specific allocation, that is of
greater importance.

Initial scientific studies on the fundamentals of the
working mechanism in and after 2004 done at the Insti-
tute of Microcirculation in Berlin by means of intravital
microscopy (a technically complex process to represent
and measure microcirculatory processes) revealed that
the use of this special physical signal produced in healthy,
younger test subjects who were disposed to stress and
infections positive changes in microcirculatory characte-
ristics, such as vasomotion, capillary blood distribution,
venular outflow and oxygen utilization, of such magni-
tude as had never been achieved before in the numerous
studies of the Institute by means of any of the drugs admi-
nistered. This fact piqued the interest of researchers, and
was the start of new, targeted research and development
efforts with respect to this technology. It also marked the
definitive departure from the conventional, non-speci-
fic “magnetic field therapy” or “electromagnetic field
therapy”.

In the process of this scientific work, some essential
processes were discovered regarding the particulatrly
important regulatory mechanism of blood distribution

with respect to precapillary and postcapillary micro-
circulation, This also included observation of different
repetition rates of vascular vasomotion depending on
the caliber of vessels. Minuscule precapillary arterio-
les, as well as postcapillary venules, were characterized
by around 3-5 vasomotions per minute under regular
circumstances. The vascular sections upstream and
downstream, which are only slightly bigger, had only
one vasomotion per minute.

These vasomotions essentially determine the distri-
bution of the blood and its components in the capillary
network according to the respective requirements of the
tissue and cells that depend on this network. The resear-
chers also discovered that the more rapid vasomotion of
the smallest vessels was autorhythmic, while the slower
vasomotion of the slightly bigger vessels was subject to
central, humoral or neural control. The clear abjective of
further development was, therefore, to optimize the effect
through more precise addressing and frequency-based
differentiation in the signal configuration, thus creating
effect-relevant synergy in the different vasomotions of the
various vascular sections.

The autorhythmically controlled vasomotions of the
smallest precapillary and postcapillary vessels, discov-
ered first, with a repetition rate of around three times
per minute were the reason why, in the first develop-
ment step of the signal configuration, 5 pulses with a flux
density about a third higher than in the rest of the pulse
sequence were inserted into the signal sequence at the
time at 20 s apart. This 2007 signal configuration came
to be known as the “plus” signal. It already produced a
first, significant increase in the characteristic changes of
microcirculation.

The researchers also found that the frequency of
vasomotion decreased relative to age and/or severity of
an illness, Thus, in seriously ill, older patients, only one
vasomotion per 10 min was detected in the precapillary
and postcapillary vascular sections. Such vasomotion
frequency is absolutely inadequate for adjusted blood
distribution in the capillaries, that is, the sufficient circu-
lation of the dependent cellular tissue. Even if this is not
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the cause of the illness, it is still a serious negative factor
in the progression of the illness or even in the patient’s
Tecovery.

When the new BEMER technology was applied to such
patients, it was found that the frequency of the vasomo-
tion, and also the other microcirculatory characteristics,
such as capillary perfusion, venular outflow or oxygen
utilization, improved significantly. The patients treated
described these positive changes in most cases as feeling
better.

The further development of the technology depended
on finding the right time-based distributions and the
specific addressing to the appropriate vascular sections,
also recognizable by the organism, in the signal confi-
guration. The frequencies and frequency components
as well as their time-based distribution in the signal
were examined. Using intravital microscopy, it was pos-
sible always to measure and evaluate the effects of the
changes on the microcirculatory characteristics immedi-
ately. This approach, commonly called “trial and error”
in the scientific community, produced better and better
results and, finally, resulted in the signal configuration
that proved to be the most effective in these experiments
and that today is used in the current systems applying
the technology.

This signal configuration, set to 120 s run time, also
includes two stimulation areas that are separated from
each other by intervals of 3 s. These intervals allow the
organism to recognize that each stimulation is allocated
to a different address (vascular section). The signal
section for stimulating the smallest precapillary vascular
sections via autorhythm runs over 83 s at a frequency of
30 Hertz (Hz). The stimulation section of the somewhat
bigger vascular sections, which are subject to central,
humoral or neural control, runs over 31 s at a frequency
of 10 Hertz (Hz).

Further research dealt with the redistribution of
the organic tissue-perfusion centers in the relaxation
and resting phases, as opposed to the activity phases in
the circadian rhythm of an organism. In this case, the
results led to the development of an additional, special
signal configuration that is to support regeneration and
immunological processes in the rest/sleep phases of the
organism. This additional treatment option is to benefit
primarily patients suffering from sleep disorders, fre-
quently those who are multimorbid and/or older patients
who, due to their sleep disorders, often experience or
develop deficits in regeneration and with respect to their
immune system.

Today, the BEMER technology and its use via special
application systems represents an effective, targeted,
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physical treatment method for dysfunctional microcircu-
lation. Since therapeutic-pharmacological interventions,
especially in the small-caliber arteriolar area and its
autorhythmic vasomotion, are very limited, it thus cur-
rently represents virtually an unprecedented treatment
option and should be used in medical practice widely
as a complementary basic therapy to improve impaired
microcirculation. Considering that impaired microcircu-
lation has been recognized as the cause of a number of
diseases, and substantially more conditions are affected
adversely by impaired microcirculation, the fundamental
importance of this new complementary physical therapy
becomes clear and makes sense in many areas of medicine.

Patients suffering life-threatening shock are an espe-
cially impressive example, because impaired microcir-
culation plays a decisive role in the prognosis in these
cases. If the regulation of endogenously released mes-
senger substances of cells involved in the immune system
and their subsequent processes, such as inflammation
or changes in blood coagulation, no longer function due
to flawed distribution in microcirculation, this will ulti-
mately lead to organ dysfunction and, eventually, organ
failure because of the pathophysiological mechanisms
triggered by this. This is complicated further by the fact
that pharmacological active ingredients applied can no
longer reach the intended site of action in sufficient levels
of concentration for that same reason and that the prog-
nosis for the patient becomes severe due to this vicious
circle. The use of effective stimulation of microcircula-
tion, which is fully unaffected by the actual impairment,
and its improvement through direct, physical means,
that is, the “physical BEMER® vascular therapy”, is thus
urgently needed for the patients affected, and can be
crucial to their survival,

In summary, it bears emphasizing again that, thanks
to intensive and complex research and development, the
“physical BEMER® vascular therapy” in its current form
has absolutely nothing in common with the conventional
“magnetic field therapy” anymore, except for the fact that
an electromagnetic field is used for the transmission of
the effective stimulus for economic and practical reasons.
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with metabolic requirements, adapting to
conditions in optimal ways. The smallest blood
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since substance exchange with tissue cells takes
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mean restrictions in organ functioning, insuf-
ficient levels of regeneration, impaired wound
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thereby supporting this important natural regulation mechanism without any

unwanted side effects in the human organism.
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measures and, as part of a complementary/therapeutic application, contrib-

utes to improvements in therapy carried out using established methods of

medical treatment.

- Improvement in general performance levels and well-being through increased

substance exchange between blood and tissue cells: increased nutrient trans-

port and oxygen saturation as well as higher levels of removal of metabolic

end products.

- Support of restitution and regenerative processes, e.g. in cases of delayed or

impaired wound healing, for rehabilitation and other ailments caused by

microcirculatory disorders.

+ BEMER is the ideal, therapy optimizing team player in medical science:

supporting the body’s own regulating and defense mechanisms and improving

transport of medication throughout the blood circulation.
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can lead to older people in particular being less vulnerable to infection.

Research and Development

Uni, Doz. Dr. med. Rainer Klopp

Austrasse 15 // L1-9495 Triesen Head of the Institute for Microcirculation

www.bemergroup.com

Berliner Strasse 25 /f [-16321 Bernau bei Berlin

SEMER,,



DE GRUYTER

DO!10.1515/jcim-2013-0035 === | Complement Integr Med. 2013; 10(Suppl): $39-546

Rainer Christian Klopp*, Wolfgang Niemer and Wolfgang Schmidt

Effects of various physical treatment methods on
arteriolar vasomotion and microhemodynamic
functional characteristics in case of deficient
regulation of organ blood flow. Results of a
placebo-controlled, double-blind study

Abstract: As part of a placebo-controlled study, high-
resolution measurement methods were used to examine,
on the basis of representative functional characteristics of
microcirculation, whether and to what extent six different,
commercially available, physical treatment devices were
suitable for influencing, through complementary therapy,
deficient blood-flow regulation. Of the six commercially
available devices tested, two proved to be ineffective and
three not effective enough to be therapeutically relevant.
Only in one device was it possible to show a complemen-
tary-therapeutic effect: the device uses a specific, bio-
rhythmically defined stimulus for vasomotion.

Keywords: complementary therapy; physical condition-
ing; stimulation of organ blood flow; vasomotion.

*Corresponding author: Rainer Christian Klopp, Institut fiir
Mikrozirkulation, Berliner Str. 25, 16321 Bernau bei Berlin, Germany,
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Introduction

Microcirculation is the most important part, functionally
speaking, of human blood circulation. It is here that the
transport phenomena of cell nutrition occur (exchange
of 0, and CO, per diffusionem, transport of substrate
and metabolic end product in the transcapillary fluid
exchange), as well as the initial steps of immune responses
(transport of plasmatic factors of the immune system,
roll-off, adhesion and transmigration processes of white
blood cells). The functional state of microcirculation and
its regulatory range (so-called microcirculatory reserve)
are, thus, decisive for the functioning and/or performance

of organs and the immune system. Disturbances in micro-
circulation are less often limitations on the overall volume
of blood that flows through organic tissue in a given time
unit than they are problems in distributing the plasma-
blood-cell mix in the microvascular networks. The most
important regulatory mechanism of microcirculation and/
or the blood supply of organs is arteriolar vasomotion.
The rhythmic diameter changes influence the segrega-
tion phenomena between blood plasma and blood cells in
muscle-reinforced microvessels, and thus determine the
distribution of the plasma-blood-cell mix in the capillary
networks. The higher-level, regulated vasomotion pro-
cesses occur in the large-caliber arteriolar sections that
contain the corresponding receptors for neural commands
and humoral agents. Spontaneous autorhythmic vasomo-
tion, with its own biorhythm, takes place in the small-
caliber arteriolar sections that are immediately upstream
from the capillary networks. These diameter variations
and their distance-time functions (vascular wall oscilla-
tions) are the result of the shear-force-dependent forma-
tion and release of nitrogen monoxide in connection with
the tone regulation facilitated by the endothelium [1-7].

The vasomotor processes in the large-caliber and
small-caliber arteriolar sections exhibit different bio-
rhythms. Physiologically, they can reinforce regulations
together, or compensate each other for deficits within
certain limits. A problem arises when the two vasomo-
tion effects are not in harmony with each other, as may
happen in the case of chronic stress. It is not rare for many
older, multimorbid patients to be affected by this [8, 9].
For the large-caliber arteriolar section, drug-based treat-
ment options are available (transfer of chemical energy).
Locally regulated spontaneous autorhythmic vasomotion
in the small-caliber arteriolar sections cannot be influ-
enced directly by pharmacological means, but physical
energy can be transferred through a specific, biorhythmi-
cally defined stimulus as a therapeutic method in case of
deficient spontaneous vasomotion [8].
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to be used (including the placebo device) according to the
randomization list.

About the boundary conditions in collecting the measured
values

Measurements were taken with patients lying down, under
constant macrocirculatory and temperature-regulatory
conditions. No alcohol, coffee, tea or cola beverage 2 h
prior to the examinations. At least 6 h of sleep every day, no
biotropic weather conditions over the observation period.

Target tissue and subcutis

The subcutis was chosen as the representative target
tissue for the detection of functional characteristics of
microcirculation, because it is tissue that is representative
of the circulation and is among the immunologically most
active areas of the organism.
- Defined subcutaneous tissue region
(abdomen, caudal area in the epigastric angle).
- " Penetration depth of measurements of approx. 2.5 mm
to approx. 3.5 mm.

Only non-invasive measurement methods were used.
In the defined target tissue (volume V=1200 um?), con-
tiguous microvascular networks with vessel diameters
d<200 pm were captured. For each patient, a respec-
tive initial value was defined at the measuring time t=0
in a specific daily volume: 60 blood-cell-perfused nodes
(branching sites of microvessels) within a contiguous
microvascular network.
The following non-invasive systems for collecting
measured values were used:
~ Laser Doppler microflow measurement and white-
light spectroscopy (LEA, Germany). Spectrometric
measurement and dynamic characteristics in
microvascular networks with vessel diameters 7 um
<d<200 um. Information on validation and measure-
ment specifications is provided in the literature [2,
10-14].

Table 3 Equidistant measuring time points in 3-day treatment interval,

Klopp et al.: Effects of various physical treatment methods on arteriolar vasomotion = S41

-~ Reflection spectrometry unit (System Spex, USA).
Connected to microscopic unit (Zeiss Axiovert,
Germany; Nikon Diaphot, Olympus IMT-=2,
Japan) via a commercially available interface.
Allows in microscopic target volumes for relative
measurements of changes in concentration levels
of excitable organic substances (computer-based
evaluation of spectra). The validation of the method
is proven [14, 15].

-~ As the imaging measurement method, a vital-
microscopic unit was used in a combined
incident-transmitted-light method with secondary
computer-based image processing (incident-
transmitted-light microscopes with prismatic joints
for lens mounting, Zeiss, Germany; Nikon, Olympus,
Japan). The findings were documented by means
of 35 mm Cine film (Agfa-spezial, high-resolution)
and the high-speed camera system ARRI (Arnold &
Richter, Germany) with 60-90 frames per second. The
image-to-image analysis was performed by means
of the Cipro system (Cipro, USA) and the computer
system IBAS 2000 (interactive image analysis system
Kontron, Germany; Mipron software, Medical Image
Processing) [2, 7, 9, 16].

The measured data were collected in the same tissue
region at each measuring time. In this context, the rep-
resentation of the target network at the first measur-
ing time point (Day 0) was stored on the computer. The
microvessel representations at subsequent measuring
times were compared with the initial findings on Day
0 by means of a digital subtraction program. The com-
parison criterion was the least differential signal (near
Zero).

For the following representative characteristics of
the functional state of microcirculation, measured values
were collected in the subcutaneous target tissue:

- Area under the envelope of the amplitude-frequency
spectrum of the arteriolar (spontaneous) vasomotion,
A,

— Expressed as the percentage change compared with
the respective baseline at the measuring time t = Day
0, which was set equal to zero.

Day 0
Day1
Day 2
Day 3
Day 4

Determination of initial values one day prior to start of the study

Collection of measured values immediately after the 2nd treatment on 1st day of treatment

Collection of measured values immediately after the 2nd treatment on 2nd day of treatment

Collection of measured values immediately after the 2nd treatment on 3rd day of treatment

Collection of measured data on determining the wearing off of characteristic changes after the end of treatments.
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Figure1 Example of vital-microscopic findings from the subcutaneous target region of a test subject who was treated with test device 7, at
two different observation times (pseudo color translation of primary figures; blood-cell-perfused microvessels are highlighted in yellow).
Distribution state of the plasma-blood-cell mix in the microvascular network of the subcutis (arterioles, capillaries, venules). (A) Day 0

(baseline prior to treatment). (B) State on Day 3 of the treatment.

The results of the statistical analysis correspond to
the evaluated measured data for the characteristic nNP.
Convincing measured data were obtained only after
using the test device 7 Compared to the initial values
(Day 0), the venular flow increased significantly on Day
1 by 13.3+1.86%, on Day 2 by 19.6+£1.95%, on Day 3 by
23.3+1.99%, and even a day after the end of the treatment

Changes nNP in %
30
pas -X%-TD1 (Placebo)
1 |—=aTD2
21 -%-TD3
-0-TD4
214 --TD5
--TD6
184 |-*=TD7
151
12+
9+
6-
34
0
-3
0 1 2 3 4
Time t, days

Figure 2 Measured values on the characteristic “number of blood-
cell-perfused nodes in the defined network unit, nNP” (means and
standard deviations) following application of the test devices 1to 7
(TD1to 7).

Ordinate: Changes in %. Abscissa: Measurement time points (d).

(Day 4), it still differed significantly from the initial values
by 12.2+1.85%.

Figure 4 shows an example of vital-microscopic find-
ings from a test subject illustrating the changes in the
distribution change of the plasma-blood-cell mix and
microhemodynamics in the subcutaneous target network
after a 3-day treatment using the test device 7.

Changes Q_, in %
28
264 | —x-TD1 (Placebo)
24 - -4-TD 2
-=-TD3
221 | ©o-TD4
204 | +-T05
-4-TD 6
81| o107
16 -
14 -
124
10 4
6
44
21
0 + % o
-2
0 1 2 3 4
Time t, days

Figure 3 Measured values on the characteristic “venular flow Q"
(means and standard deviations) following application of the test
devices1to7(TD1to 7).

Ordinate: Changes in %. Abscissa: Measurement time points (d).
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Changes ApO, in % @ Changes A, ...in%
30 - -x-TD1 (Placebo) -x-TD1 (Placebo)
-A-TD2 144 |-aTD2
27 4 -=-TD3 -a-TD3
» -0-TD 4 12{ |-o-TD4
] +$ 5 —-TDS
-~TD 86
4 | T
211 | =107 ok O
--TD7
18 4
84
15 4
6
12 4
9 1 4 4
64
2+
34
0
0
-3 2
0 1 2 3 K 0 1 2 3 4
Time t, days Time t, days

Figure5 Measured values on the characteristic “venular oxygen
saturation p0,” (means and standard deviations) following applica-
tion of the test devices 1to 7 (TD 1to 7).

Ordinate: Changes in %. Abscissa: Measurement time points (d).

from the placebo device, two test devices proved to be virtu-
ally ineffective (TD 2 and TD 4). For three test devices, only
a very small effect on spontaneous arteriolar vasomotion
could be detected in the target tissue and, consequently,
only minor effects on the distribution state, venular flow,
and venular oxygen saturation (TD 3, TD 5and TD 6).

Only when the test device 7 (Bemer Classic, biorhyth-
mically defined physical stimulation) was used, was it
possible to achieve a prophylactically and complemen-
tary-therapeutically relevant effect on spontaneous arte-
riolar vasomotion. The expansion of the local regulatory
range for the blood supply as a result of the stimulated
spontaneous arteriolar vasomotion, which was achieved
through the use of the Bemer system, manifests itselfin an
increase of the capillaries of the microvascular networks
perfused with the plasma-blood-cell mix, which improves
the diffusion conditions for the metabolism. This produces
a greater microcirculatory reserve for the appropriate
blood flow. As a further consequence of the improved arte-
riolar blood-flow regulation, increased oxygen saturation
occurs in the microcirculation. The increase in the venular
flow, too, is of therapeutic significance, because distur-
bances in microcirculation mostly start in the venules.

Improvements in the functional state of microcircu-
lation also affect the transport of plasmatic and cellular
factors of immune responses and, thus, enable the initial

Figure 6 Measured values on the characteristic “area under the
envelope of the amplitude-frequency spectrum of spontaneous arte-
riolar vasomotion A" (means and standard deviations) following
application of the test devices 1to 7 (TD 1to 7).

Ordinate: Changes in %. Abscissa: Measurement time points (d).

steps of immune responses (infection defense) to progress
as unimpeded as possible.

The amounts of characteristic changes achieved with
the test device 7 are not sufficient for causal therapy, but
the Bemer system, with its biorhythmically defined stimu-
lus for the physical stimulation of spontaneous, autorhyth-
mic arteriolar vasomotion in connection with metabolically
inadequate blood-flow regulation, is suitable for effective
prophylactic and complementary-therapeutic use.

Summary

As part of a placebo-controlled study series, random test
subjects were subjected to high-resolution measurement
methods to capture microcirculatory functional charac-
teristics to examine whether and to what extent the use
of different commercially available physical treatment
devices could contribute to the effective stimulation of
deficient blood flow in organs.

The examinations showed that only a targeted, bio-
rhythmically defined stimulus could affect arteriolar vaso-
motion and, thus, microcirculatory blood-flow regulation
in a therapeutically relevant manner, and was suitable for
prophylactic and complementary-therapeutic use. Of six








